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PREFACE. 


Iw  laying  the  present  work  before  the  profession,  the  desire  of  the  author 
has  been  to  pre  a  mofe  extended  view  of  the  subject  of  Tozicoloot  than  he 
has  hitherto  been  able  to  introduce  into  his  Manual  of  Medicai.  Jvmspau- 
MMCS.    The  crime  of  poisoning  has  been  of  late  so  fearlessly  on  the  increase, 
that  it  seems  essential  for  the  proper  administration  of  justice,  and  for  the 
security  of  society,  to  collect  and  arrange  in  a  convenient  form  fbr  reference, 
those  important  medical  facts  in  relation  to  death  from  poison,  which,  while 
Ihey  constitute  a  safe  guide  to  the  barrister  and  medieal  practitioner,  n»ay  pre- 
vent the  condemnation  of  the  innocent,  and  insure  the  conviction  of  the  guilty. 
So  rapid  is  the  advance  of  science,  and  to  so  great  an  extent  is  ToaoooLOOT 
influenced  by  the  progress  of  collateral  sdenoes,  that  the  lapse  of  even  one 
year  renders  numerous  additions  and  ah^ations  necessary,    in  this  volume 
the  author  has  endeavoured  to  comprise  a  full  consideration  of  all  questions 
which  appeared  to  him  to  have  any  practical  bearing ;  and  these  are  illustrated 
by  numerous  cases  of  great  interest,  many  of  which  have  not  before  been 
published.    T^e  discoveries  that  have  been  made  in  the  physiological,  patho> 
logical,  and  chemical  departments  of  the  science^  including  an  analysis  of  the 
most  important  medioo4^gal  trials,  have  beea  brought  down  to  the  latest 
period. 

It  has  been  considered  advisable,  for  the  convenience  of  the  student  and 
practitioner,  to  pnl^sh  the  work  in  a  form  corresponding  to  that  of  the 
Mawval  of  Mbmoai,.  JvaupaunBircB. 

If  the  subject  of  poisoning  be  not  fully  treated  in  the  present  volume,  it  is 
oeidier  the  fault  of  the  publisher  nor  of  the  printer.  The  former  has  liberally 
allowed  a  wide  latitude  for  a  much  larger  space  than  was  originally  intended; 
and  the  latter,  by  the  use  of  clear  and  legible  type,  has  c<mtrived  to  introduce 
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into  a  small  and  portable  volume,  a  quantity  of  matter  equal  to  one  thousand 
pages  of  ordinary  type  in  large  octavo.  For  all  faults  and  omission8,^-for 
any  apparent  prolixity  on  some  occasions^— and  for  too  great  conciseness  on 
othersr— the  author  is  alone  responsible.  His  work  on  Medical  JuRnrau- 
BEMCB  has  been  most  favourably  received  by  the  members  of  the  Medical  and 
Legal  professions :— -it  is  this  which  has  induced  him  to  spare  no  pains  to 
make  the  present  volume  complete;  and  he  trusts  he  may  rely  upon  the. 
indulgent  consideration  of  his  readers,  for  any  errors  into  which  he  may  have 
fallen^  ip  treating  so  large  and  comprehensive  a  subject  as  that  of  Toxiooloot. 

Camiiridge  Plmoe,  Refent*t  PDrk» 
November,  1847. 


EDITOR'S   PBEFACE. 


In  presentiiig  an  American  edition  of  Mr.  Taylor's  work  ''on  Poiflons''  to 
die  public,  it  is  deemed  unnecessary  to  speak  of  its  merits  or  to  point  out  its 
great  usefulness  to  the  members  of  the  professions  of  Law  and  Medidne.  It 
may,  howeTer,  be  stated  that  it  is  an  elaborate  epitome  of  all  that  is  known  an 
the  subject  of  the  Poisons,  and  is  amply  illustrated  with  cases,  so  as  to 
exemplify  the  relative  value  attached  by  juries  to  the  various  symptoms 
induced  by  the  respective  articles;  and  also  of  the  modes  of  detecting  these 
articles  as  given  by  the  best  authorities. 

In  preparing  the  present  edition,  not  the  slightest  change  has  been  made 
in  the  text  of  the  author,  except  in  the  correction  of  a  few  unimportant  typo- 
graphical inaccuracies — ^various  additions  have,  however,  been  made,  which 
are  included  between  brackets  and  marked  with  the  letter  6.  Many  of  them 
are  in  substance  the  same  as  those  appended  to  the  chapters  on  Poisons  in  the 
American  edition  of  ^*  Taylor's  Medical  Jurisprudence,"  but  the  larger  pro- 
portion are  derived  from  other  sources,  due  credit  being  given  to  the  author 
from  whom  the  information  has  been  culled. 

PhUaddphia,  Dtctmbtr,  1847. 
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ON  POISOl^S. 


CHAPTER  I. 


TOXICOLOGY — DEFINITION  OF  THE  TERM  POISON.— VALINE  MBDIGINEt  POISONOUS 

IN  LARGS  .D08E8 FATAL  EFFECTS  OF   COMMON  SALT.      IS  WHITE   HELLEBORE 

A  POISON  ?— -MEANING   OF   THE   WORDS  DEADLY  POISON— CASES-— DEATH   FROM 

COLD  LIQUIDS — ^MECHANICAL  IRRITANTS SPONGE,  POUNDED  GLASS— ACTION  OF 

BOILING  LIQUIDS. 

t 

By  Toxicology  (derived  from  r«(/Kir,  paiion^  and  xir^f  diicettrn)  we  are  to 
understand  that  science  which  relates  to  the  history  and  pit^rties  of  poisoiiSy 
and  of  their  effects  upon  the  living  body.  This  subject  is  commonly  regarded 
and  treated  as  a  part  of  Medical  Jurisprudence;  but  the  number  and  impor* 
tance  of  the  facts  connected  with  poisons  which  have  been  accumulated  of 
late  years,  have  justly  contributed  to  raise  toxicology  to  the  rank  of  a  distinct 
science.  Probably  there  is  no  branch  of  medicine  in  which  we  meet  with  a 
Larger  assemblage  of  truths  ascertained  by  observation,  and  combined  under 
one  common  character.  To  the  physician,  the  pathologist,  and  the  medical 
jurist,  a  knowledge  of  the  subject  is  of  great  importance ;  for  cases  are  con- 
tinually presenting  themselves  in  which  a  practical  application  of  the  prin- 
ciples of  this  science  is  demanded— as,  for  example,  in  the  treatment  of  an  in 
dividual  labouring  under  the  effects  of  poison — ^in  drawing  a  clear  distinction 
between  changes  produced  in  the  body  by  disease  and  those  caused  by  poison, 
or  finally  in  aiding  the  criminal  law  in  detecting  and  punishing  those  who  have 
been  guilty  of  the  crime  of  poisoning. 

Definition. '-'A  Poison  is  commonly  de^ed  to  be  a  substance  which,  when 
administered  in  small  quantity,  is  capable  of  acting  deleteriously  on  the  body. 
It  is  obvious  that  this  definition  is  too  restricted  for  the  purposes  of  medi<^ 
jurisprudence.  It  would,  if  admitted,  exclude  a  very  large  class  of  substances, 
the  poisonous  properties  of  which  cannot  be  disputed;  as,  for  example,  the 
salts  of  lead,  copper,  tin,  sine  and  antimony,  which  are  only  poisonous  when 
administered  in  very  large  doses.  Nitre,  it  is  well  known,  exerts  a  poisonous 
action  only  in  large,  while  arsenic  is  -poisonous  in  small  doses ;  but  in  a  me- 
dico-legal view,  whether  a  person  die  from  the  effects  of  an  ounce  of  nitre,  or 
of  five  grains  of  arsenic,  im  a  matter  of  little  importance.  Each  substance  must 
be  regarded  as  a  poison,  differing  from  the  other  only  in  its  degree  of  activity 
and  perhaps  in  its  mode  of  operation.  The  result  is  Uie  same ;  death  is  caused 
by  the  substance  taken,  and  the  quantity  required  to  kill  cannot  therefore  be 
made  a  ground  for  distinguishinff  a  poisonous  from  a  non-poisonous  substance* 
U,  then,  a.  medical  witness  be  asked,  <«  What  is  a  poison  ?''  he  must  beware  of 
adopting  this  common  definition,  or  of  confining  the  term  poison  to  those  sub- 
staaeea  only  that  operate  in  $moU  doses. 
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14  FATAL  EFFECTS  OF  COMMON  SALT. 

The  fact  that  a  poison'  has  been  commonly  regarded  as  a  substance  which 
produces  serious  effects  when  taken  in  small  quantity,  has  induced  many  who 
have  adopted  this  arbitrary  view  to  assert,  that  certain  substances  which  have 
actually  been  known  to  cause  death,  are  not  poisons ;  and  this  doctrine  has 
been  apparently  strengthened  by  the  fact,  that  were  not  some  such  distinction 
adopted,  it  would  be  difficult  to  separate  the  class  of  poisons  from  bodies  which 
are  reputed  Inert.  In  answer  to  this  view,  it  is  perhaps  sufficient  to  show, 
that  there  is  no  good  reason  for  assuming  this  as  the  distinguishing  character 
of  a  poison ;  for  it  is  impossible,  even  among  substances  universally  admitted 
to  be  poisonous,  to  make  any  division  according  to  the  effects  produced  by  the 
quantity  taken.  In  relation  to  the  quantity  required  to  operate  fatally,  the  differ* 
ence  is  not  so  great  between  cream  of  tartar  and  oxalic  acid  as  between  oxalic 
acid  and  strychnia.  If  we  consider  nitre  and  cream  of  tartar  to  be  poisons, 
there  seems  to  be  no  good  reason  for  excluding  common  salt  (the  chloride  of 
sodium.)  Medical  practitioners  would  scarcely  be  prepared  to  admit  this  last* 
mentioned  substance  into  the  class  of  poisons ;  but  it  is  to  be  observed,  that  in 
a  very  laige  dose  it  is  capable  of  acting  as  a  powerful  irritant,  and  of  inflaming 
the  mucous  membrane  of  the  alimentary  canal  to  the  same  extent  as  much 
smaller  doses  of  other  welUknown  irritants.  An  instance  of  Common  salt 
having  caused  death  occurred  in  the  north  of  England  in  the  year  1839.  A 
young  lady  swallowed,  it  is  supposed,  about  half  a  pound  of  this  substance, 
for  the  purpose  of  destroying  worms.  It  was  considered  to  be  a  harmless 
substance,  according  to  the  common  notion;  but  in  the  course  of  about  two 
hqurs  some  alarming  symptoms  made  their  appearance,  and  medical  assistance 
was  sent  for.  She  was  found  to  be  in  a  state  of  general  paralysis ;  and 
although  the  stomach-pump  and  other  antidotal  means  were  speedily  employed, 
she  died  in  the  course  of  a  few  hours.  After  death  there  were  found  the  post- 
mortem  changes  generally  indicative  of  the  effectsof  a  violent  irritant  on  the  ali* 
mentary  passages.  (Medical  Gkaette,  1639-40,  i.  559.)  This  ease  is  de- 
serving  of  attention,  not  merely  from  its  novelty,  but  firom  the  evidence  which 
it  furnishes  of  the  fallacy  of  the  popular  doctrine,  that  what  is  taken  so  freely 
in  small  quantities,  without  mischief,  may  be  taken,  with  equal  impunity,  in 
large  doses.  In  a  toxicological  view,  we  do  not  see  how  the  effects  of  salt  in 
this  case  are  to  be  distinguished  from  the  action  of  the  sulphate  or  acetate  of 
copper ;  nor  how,  if  we  agree  to  caU  the  latter  substances  poisons,  we  can 
consistently  refuse  this  appellation  to  the  former.  It  may  appear  to  be  a  vio- 
lation of  common  language,  to  call  the  chloride  of  sodium  a  poison,  but  as- 
suredly it  would  be  a  greater  inconsistency,  to  refuse  to  consider  it  as  noxious, 
merely  because  it  requires  to  be  exhibited  in  a  larger  dose  than  some  other 
irritants. 

It  is  to  be  observed  that  this  is  not  a  solitary  instance  of  poisoning  by  salt* 
Dr.  Christison  mentions  a  case  which  occurred  some  years  since  in  London, 
where  a  man  swajlowed  a  pound,  and  died  within  twenty-four  hours,  under 
all  the  symptoms  of  irritant  poisoning.  The  stomach  and  intestines  were 
found  in  a  high  state  of  inflammation  after  death.  In  another  case  which  oc- 
curred to  this  gentleman  serious  symptoms  were  produced  in  a  young  man  by 
a  much  smaller  dose.  In  this  instance  the  individual  had  taken  about  two 
ounce9  as  an  emetic  dissolved  in  a  small  quantity  of  water.  He  was  seized 
with  an  acute  burning  pain  in  the  stomach,  tenderness  in  the  epigastrium,  and 
great  anxiety,  without  any  vomiting  until  he  drank  a  large  quanti^  of  warm 
water  as  a  remedy.  Before  Dr.  Christison  saw  him  he  had  vomited  freely, 
hut  he  still  suffered  severe  intermitting  pain.  (On  Poisons,  659.)  In  one  in- 
stance, in  which  about  a  table-spoonful  of  salt  had  been  taken  by  mistake  for 
sugar,  there  was  no  vomiting  or  purging,  but  great  pain  in  the  region  of  thtt 
stomach,  which  lasted  for  several  days. 


IS  WHITE  HTJJ.FIiOlK  A  POISON  ?  15 

Then  is  maoiku  subftSBee  comnmdf  repnted  to  be  innoeent,  but  which  in 
a  laige  dose  may  destroy  life.  This  is  the  sulphate  of  magnesia,  or  Epsom 
§aUi.  A  trial  to<^  place  at  the  Huntingdon  Autnmn  Assizes,  1842,  in  which 
two  men  were  indicted  for  feloniously  killing  one  Daniel  Cox,  by  ^SLminister^ 
ing  to  him  a  large  quantity  of  Epsom  salts  dissolved  in  beer.  The  deceased 
was  an  old  man  and  a  confirmed  drunkard,  and  he  was  in  the  habit  of  drink- 
ing beer  to  excess.  On  the  day  laid  in  the  indictment,  the  deceased  had  drunk 
several  pints  of  beer  which  it  was  afterwards  proved,  had  been  drugged  with 
the  sulphate  of  magnesia.  He  was  seized  with  violent  purging,  and  died 
widiin  forty-eight  hours.  On  a  postF^mortem  examination  the  lining  mem- 
brane of  the  flSimentary  canal  was  found  to  be  inflamed,  and  there  was  no 
doubt  that  death  was  owing  to  the  Irritant  effects  of  the  salt  One  of  the 
prisoners  was  convicted.  The  quantity  of  the  substance  taken  in  this  case 
could  not  be  ascertained,  but  there  was  reason  to  suppose  that  the  dose  was 
hage. 

A  case  is  mentioned  by  Ohristison  in  which  a  boy  ten  years  old  had  two 
oances  of  the  sulphate  of  magnesia  administered  to  him  medicinally  by  his 
&tfaer,  as  a  remedy  for  worms.  The  salt  was  taken  partly  dissolved  in  a  tea- 
cupful  of  water,  and  very  soon  after  it  had  been  swallowed,  the  boy  staggered 
and  became  unwelL  When  seen  by  a  medical  man,  half  an  hour  afterwards, 
his  pulse  was  imperceptible,  his  breathing  slow  and  difficult,  the  whole  frame 
in  a  stale  of  great  debility,  and  in  ten  minutes  more,  the  child  died  without  any 
other  symptom  of  note,  and  particularly  without  any  vomiting.  (On  Poisons, 
607.)  It  is  remarkable  that  in  this  case  there  does  not  appear  to  have  been 
any  purging,  and  afier  death  no  morbid  appearance  was  found  in  the  body.  It 
has  been  suggested  that  substances  of  this  kind  connect  the  true  poisons  with 
those  which  are  inert  in  regard  to  the  economy;  but  they  are  assuredly  to  be 
f^gaided  by  the  medical  jurist  as  irritant  poisons,  and  as  to  the  dose  admin- 
iitered^^t  is  of  litde  moment  in  medicine  or  in  law,  whether  one  grain  of  one 
sabstanee  or  one  oamce  of  another  substance  be  taken,  provided  the  fatal  effects 
be  dearly  traceable  to  the  action  of  the  particular  substance  on  the  body. 
This  is  the  point  to  which  a  medical  jurist  must  direct  his  attention.  The 
-aikaline  sulphates  in  large  doses  have  been  found  to  act  in  a  similar  way  (see 
SoLPBATB  ov  Potash.)  In  Medical  Jurisprudence,  therefore,  it  is  necessary 
Id  look  to  the  noxious  effects  produced  by  particular  substances  on  the  system, 
and  die  adequacy  of  these  substances  to  cause  death  under  symptoms  of  poison- 
iag,  rather  dian  to  the  mere  quantities  in  which  they  may  have  been  taken. 

These  remarks  on  the  looseness  of  the  common  definition  of  the  term  poison 
have  been  suggested  by  the  fact  that  medical  men  have  been  sometimes  severely 
pressed  in  cross-examination  on  trials  for  certain  criminal  offences,  to  state  what  is 
stricdy  a  poison  and  what  is  not.  In  charges  of  attempted  poisoning  or  of  attempted 
abortion  by  die  administration  of  drugs,  it  is  by  no  means  an  indifferent  matter  for 
a  wiuiess  to  be  able  to  say  what  subBtances  are  noxious  and  what  are  inert;  or 
to  show,  how  some  bodies  commonly  reputed  inert,  may  under  certain  con- 
ditions act  deleteriously  on  the  system.  The  conviction  of  a  prisoner  may 
actually  depend  upon  die  answer  returned  by  a  medical  witness  to  a  question  ^ 
of  this  kind.  In  this  point  of  view  a  case  which  was  tried  at  the  Norwich 
Lent  Assizes,  April  1846,  is  well  deserving  of  the  attention  of  medical  practi- 
tioners. A  woman  named  fVhUkfir  was  charged  widi  administering  to  the 
prosecutrix  a  small  portion  of  White  HellelM>re  (Veratrum  album)  for  the 
purpose  of  procuring  abortion.  When  the  administration  had  been  clearly 
proved,  an  objection  was  taken  to  the  indictment,  on  the  ground  that  there  was 
no  medical  evidence  to  show  that  Hellebore  was  a  virulent  poison.  One 
nodical  witness  is  reported  to  have  said,  diat  Hellebore  was  noxious  to  the 
syston  nd  produced  ill  effects,  but  he  knew  of  no  case  in  which  it  had  pro- 
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duced  death.  Under  these  circumstanoes  he  tfaouj^t  he  was  not  juftiiied  in  ' 
calling  it  a  pwon.  Parke  B.  in  ramming  up,  said  that  that  was  a  poisonom 
drug  which  in  common  parlance  was  generally  imdentood  and  taken  to  be 
such;  and  the  evidence  for  the  prosecution  he  thought  was  sufficiently  strong 
o  bring  Hellebore  within  the  meaning  of  the  statute.  The  jury  returned  a 
verdict  of  guilty,  and  in  answer  to  the  judge  said  that  they  consideied  Helle- 
bore to  be  a  poison. 

The  remarkable  circumstance  in  this  case  is,  that  any  medical  doubt  should 
have  been  entertained  on  the  subject  Every  toxicologist  of  repute  describes 
White  Hellebore  as  a  poison.  It  i»  not  so  active  as  many  of  the  vegetable 
narcotico*irritants,  but  nevertheless  it  owes  its  properties  to  the  presence  of  a 
most  poisonous  alkaloid  (veratria)  wlich  is  diffused  through  ^e  plant,  and 
therefore  renders  it  poisonous.     It  has  already  destroyed  life. 

The  reader  will  perceive  from  this  case,  that  whether  a  particular  substance 
be  or  be  not  a  poison,  is  a  question  of  fact  left  for  the  decision  of  a  jury  from 
the  medical  evidence  given  in  the  case.  In  general  the  indictment  contains  a 
dause  describing  the  substance  as  a  poison  or  *«  noxious  thing^^*  a  form  of  ex- 
pression which  should  always  be  adopted,  in  order  to  prevent  the  occurrence 
of  these  technical  objections. 

There  is  another  point  of  view  in  which  this  question  may  require  to  be 
•onsidered,  namely,  What  is  to  be  understood  by  a  deadly  poison?  In  most 
indictments  for  poisoning,  it  is  customary  to  describe  every  poison  as  deadly^ 
a  form  of  expression  decidedly  bad,  and  calculated  to  give  rise  to  legal  objeo- 
tions.  The  substance  administered  might  with  equal  propriety  be  described 
as  poisonous,  or  of  a  destructive^hature ;  but  those  who  draw  up  indictments  are 
but  little  informed  on  such  matters,  and  they  can  never  speak  of  a  poison  with- 
out describing  it  as  deadly.  The  following  case  occurred  on  the  Norfolk  9prin(^ 
Circuit, '1836.  Two  persons  were  capitally  indicted  for  having  feloniously 
caused  to  be  administered  to  the  prosecutor,  a  quantity  of  a  certain  ^deadfy 
poison"  called  sulphate  of  copper  (blue  vitriol,)  with  intent  to  murder  him. 
It  appeared  in  evidence  that  all  the  parties  were  servants  in  a  farmer's  family, 
and  ^at  it  was  the  duty  of  one  of  &e  prisoners  to  prepare  breakfast  for  the 
other  servants.  On  the  morning  of  the  day  laid  in  the  indictment,  the  prose- 
cutor observed  that  the  milk  which  had  been  prepared  for  him  was  very  nan- 
i  seous,  and,  after  having  taken  a  small  quantity  of  it,  he  laid  it  aside.  He  was 
soon  seized  with  violent  vomiting,  but  under  jnedical  assistance  he  reoovered. 
The  residue  of  the  milk  was  ansdysed,  and  was  found  to  eontain  sulphate  of 
copper.  In  the  defence,  the  counsel  for  the  prisoners  contended  that  they 
could  not  be  convicted  of  the  crime  chaiged  in  the  indictment,  since,  aceord- 
ing  to  all  medical  experience,  the  sulphate  of  copper  was  not  a  deadly  poison. 
The  medical  witnesses,  of  whom  there  were  two,  were  then  requireid  to  give 
their  opinions,  but  they  differed  on  the  point.  One,  a  surgeon  of  some  years' 
standing,  considered  it  to  be  a  deadly  poison,  although  he  admitted  that  so  to  as 
his  own  experience  went,  he  had  h»d  no  knowle^  of  its  poisonous  effects. 
The  other  stated  that  it  was  not  a  deadly  poison,  and  that  when  sold  in  a  shop, 
the  word  poison  was  never  attached  to  the  label.  The  judge  considered  the 
case  to  be  one  of  suspicion  rather  than  of  proof,  and  the  prisoners  were  ao* 
quitted.  Althouffh,  by  this  summary  disposal  of  the  case,  the  force  of  the  ob- 
jection to  the  inmctment  was  rather  evaded  than  decided,  yet  the  difference  of 
opinion  between  the  two  medical  witnesses  is  worthy  of  remark.  The  ques- 
tion may  be  easily  raised  again,  and  there  ought  to  be  some  understanding 
apiong  praotitiotterB  as  to  tlw  proper  signification  of  the  word  deadly  when 
applied  to  poisons. 

It  appears  to  me  that  the  term  deadly  can  be  used  with  respect  to  those 
poisons  only  which  may  prove  speedily  fatal  in  small  doses,  such  as  stvydi* 
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aia,  morplufty  pnMtie  add,  and  artenic;  and  that  it  conld  not  with  any  sort 
of  propnety  be  applied  to  sttch  a  aubstanoe  as  the  sulphate  of  copper.  The 
enor  eaaentially  ues  in  die  legal  wording  of  the  indictment,  with  which,  of 
courae,  a  medical  witness  is  not  concerned.  If  an  objection  of  this  kind  is  to 
be  held  valid,  and  a-question  of  criminal  poisoning  to  be  dismissed  on  so  tri- 
vial a  point,  it  is  reasonable  to  expect  that  greater  can  should  be  used  in  draw- 
ing np  indictments,  as  also  that  medical  terms  should  not  be  employed  by  non- 
BMdical  persons  without  proper  supervision:— otherwise, it  is  obvious  that  &e 
endB  of  justice  must  be  defeated.  Differences  of  opinion  among  educated 
medicftl  witnesses,  are  however  not  likely  to  exist  where  slight  reflection  haa 
been  bestowed  upon  the  subject. 

A  similar  question  arose  in  a  trial  vAich  took  place  at  Chelmsford  ^ome 
years  ago,  where  ihe  substance  administered  was  copperas  or  sulphate  of  iron. 
A  man  was  diaiged  with  having  administered  this  substance  to  two  women, 
with  intent  to  murder  them;  and  in  the  indictment  it  was  described  as  a  deadly 
poison.  The  medical  witness  stated  that  it  was  not,  property  speaking,  a 
deadly  poison.  This  is  so  far  true,  that  it  is  rare  to  meet  with  a  case  in 
wfaieh  this  substance  has  destroyed  life.  There  is  no  doubt  &at  green  vitriol 
is  capable  of  acting  as  an  irritant,  and  as  such,  if  taken  in  a  large  dose,  and 
Bot  ejected  from  ike  stomach  by  vomiting,  it  may  produce  inflammation  of  the 
viscora  and  death.  It  is  clear,  however,  that  a  person  who  described  copperas 
as  a  deadly  poison,  could  have  had  but  little  acquaintance  with  the  subject  of 
poisons.  If  any  advantage  is  to  be  taken  by  prisoners  from  such  a  misappli- 
eatien  of  medical  words  in  indictments  for  this  crime,  it  is  only  just  that  the 
preparation  of  these  instruments  should  be  entrasted  to  persons  possessing 
some  knowledge  of  legal  medicine. 

After  all,  it  must  strike  the  reader  that  an  objection  of  this  kind  is  too  trivial 
te  be  entertained.  It  would  seem  reasonable  that  the  proof  of  the  crime  of 
poisoning  should  rest  either  upon  the  fact  of  the  substance  administered  being 
a  poison,  or  of  its  having  the  power  of  operating  as  such.  Whether '  it  be 
sinetiy  of  a  deadly  nature  or  not,  should  be  considered  a  matter  entirely  sub- 
entinate  to  the  main  inquiry.  This  question  again  arose  in  the  case  of  Beg»  v. 
Hmydonj  Somerset  Spring  Assizes,  1845.  The  substance  administered  in  this 
case  was  ^'spirits  of  hartshorn,"  which  was  most  absurdly  described  as  a 
*^ deadly  poison."  The  counsel  for  the  prisoner  took  an  objection  to  the  in-  i 
foment  on  this  ground,  but  the  judge  (Erie,  J.)  said,  **the  word  deadly  ap- 
pears to  me  to  be  used  merely  in  pursuance  of  an  ancient  form,  and  not  to  be 
essential  to  the  validity  of  the  indictment.  It  would  be  sufficient  to  describe 
it  snuply  as  a  poison,  and  under  that  term  would  fall,  any  thing  calculated  to 
dMiiuy  life.  Substances  harmless  in  themselves  might  become  poisons  by  the 
time  or  manner  of  their  administration.  This  seems  to  me  the  view  most  ac- 
cofdant  with  common  sense,  and  therefore  I  hold  this  indictment  to  be  good, 
Sfen  though  it  describes  spirits  of  hartshorn  as  a  deadly  poison."  (Law  Times, 
April  12,  1845.)  The  question  may  now,  therefore,' be  considered  as  setded. 
llie  word  deadly  must  be  regarded  as  mere  surplusage. 

isk  legal  medicine,  it  is  difficult  to  give  such  a  definition  of  a  poison  as  shall 
ke  entirely  free  from  objection.  Perhaps  the  most  comprehensive  definition 
which  can  be  suggested  is  this :  '<  A  poison  is  a  substance  which,  when  taken 
iHteraaUy,  is  capable  of  destroying  life  without  acting  mechanically  on  the 
system."  Some  substances  may,  however,  act  as  poisons  by  absorption  when 
^Ued  to  the  skin  or  a  wounded  surface ;  (see  Corrosivb  Sublimate,  €an- 
TiAMVSSy  and  Assehic,)  whde  odiers  again,  as  the  poison  of  the^ viper;  and  of 
hydrophobia,  may  have  their  fatal  effects  limited  to  those  oases  in  which  they 
ate  aateodneed  by  a  wound.  Leelerc,  who  wrote  in  1808,  defines  a  poison  to 
he  a  svbslaflee  which,  when  taken  in  a  small  dose  internally,  or  applied  to  the 

3* 


18  LCGAl.  8I6NIFICATI0H  OV  THE  WOBO  P0160K. 

UviDg  body  in  ^ny  way  bxternany,  is  capable  of  injuring  health  or  causiiig 
death  (Essai  M^dico-llgale  aur  rSmpoiaonneoient,  p.  49,  Paris,  An*  xL) 
This  definidoQ  has  been  substantiauy  adopted  by  some  modem  tozioologistp. 
It  is,  however,  not  only  open  to  the  objection  that  most  pojsons  must  be  taken 
in  iarge  doses  in  order  to  injure  health  or  cause  death,  but  it  would  include 
melted  lead  or  boiling  li^os  among  poisons  ;  for  these,  when  applied  to  the 
tiving  body  externally,  injure  health  and  cause  death.  M.  Flandin,  one  of  the 
most  recent  writers  on  toxicology,  considers  only  those  substances  to  be  poison^, 
ous,  whiph  are  capable  of  entering  into  the  body  by  absorption,  and  whieh 
produce  dangerous  effects  only  when  absorbed  (Traits  des  Poisons,  i*  p.  198.) 
This  definition  is  inadmissible,  because  it  would  obviously  exdude  from  the 
class  of  poisons  the  mineral  acids  and  alkalies.  A  similar  objection  appears 
to  me  to  exist  to  the  definition  of  a  poison  by  Dr.  Griffith,  the  American  editor 
of  my  Manual  of  Medical  Jurisprudence.  «'  A  poison  is  a  substance  which, 
when  taken  internally,  or  applied  to  the  surface  of  the  body,  is  capable  of  de- 
stroying life  without  acting  in  a  purely  mechanical  manner."  Can  it  be  said 
that  boUing  water  or  oil,  or  melted  lead,  when  applied  to  die  sur&ce  of  the 
body,  destroy  life  by  exercising  a  mechanical  action  ?  If  not,  then  these 
liquids  are  poisonous.  If,  however,  this  kind  of  action  be  regarded  as  me- 
chanical, then  the  mineral  acids  and  alkalies  must  also  be  consuiered  by  their 
efiects  to  act  mechanically,  whether  applied  to  the  skin  or  the  mucous  mem- 
brane of  the  stomach. 

These  remarks  show  that  it  is,  indeed,  very  difficult  to  comprise  in  a  few 
words  an  accurate  description  of  what  should  be  understood  by  the  term 
"poison." 

Under  the  definition  which  I  have  above  given,  it  might  be  objected  that  the 
whole  class  of  medicines,  and  numerous  substances  of  an  inert  nature,  would 
be  included.  Thus  it  is  well  known,  that  there  are  many  cases  on  record  in 
which  cold  watery  swallowed  in  large  quantity,  and  in  an  excited  state  of  the 
system,  has  led  to  the  destruction  of  life  either  rapidly  by  shock,  or  slowly  by 
inducing  gastritis.  Any  cold  liquid,  such  as  iced  water,  beer,  or  iee  itself,  may 
have  an  equally  fatal  effect.  The  action  of  water  or  cold  Uquids,  under  these 
pircumstances,  cannqt  be  said  to  be  mechanical ;  it  appears  to  be  due  to  the 
shock  suddenly  induced  on  the  nervous  system  through  the  lining  membrane 
of  the  stomach,  and  yet  it  would  be  inconsistent  to  class  these  inert  liquids 
among  poisons*  in  regard  to  the  effects  of  cold  liquids  and  the  medico-legal 
questions  which  arise  respecting  them,  see  an  elaborate  paper  on  the  subject, 
by  Dr.  Guerard,  in  the  Annales  d'Hygi^ne,  1842,  i.  42. 

In  all  cases  of  this  description,  it  appears  to  me  that  we  are  justified  in  draw- 
ing the  following  distinction  between  poisonous  and  non-poisonous  substaaoes* 
If  the  deleterious  effect  does  not  depend  upon  the  nature  of  the  substance  taken, 
but  upon  the  state  of  the  system  at  the  time  at  which  it  is  swallowed,  the  sub- 
stance cannot  be  regarded  as  a  poison.  All  poisonous  substances  are  per  te 
deleterious^— the  state  of  the  system,  setting  aside  for  the  present  the  peculiar 
effects  of  idiosyncrasy  and  habit,  has  very  little  influence  on  their  operation. 
The  symptoms  may  be  suspended  for  a  time  or  slightly  modified  in  their  pro- 
gress, but  sooner  or  later  the  poison  will  affect  the  healthy  and  diseased,  the 
old  and  the  youn^^,  with  a  uniformity  in  its  effects  not  to  be  easily  mistaken. 
A  distinction  of  this  kind  cannot,  however,  be  drawn,  except  by  a  profespional 
man,  who  has  given  attention  to  the  subjecl  of  toxicology  ;  and  therefore  it  is 
no  matter  of  surprise  that  poisoning  should  have  been  in  more  than  one  in- 
stance erroneously  imputed,  in  cases  where  death  has  followed  the  drinking  of 
cold  liquids. 

In  thus  giving  the  medical  definition  of  a  poison,  it  is  necessary  to  observe 
that  the  law  never  regards  the  manner  in  which  the  substance  admiiiittered 
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Beta*  If  it  be  capable  of  mjuriii^  the  health  of  an  individual,  it  is  of  litde  eon- 
ae^nenee,  ao  ftr  aa  die  Teaponaibility  of  m  priaoner  ia  concerned,  whether  ita 
actMHi  on  the  body  be  of  a  mechanical  or  chemical  natore.  Thua  a  aub- 
atance  which  aimplj  acta  meehanically  on  &e  atomadi,  may,  if  wUMly  admi* 
niatered  with  intent  to  injure,  involre  a  peraon  in  a  criminal  charge,  aa  much 
aa  if  he  had  adminiatered  araenic  or  any  of  the  ordinary  poiaona.  It  is  then 
neceaaary  that  we  should  conaider  what  die  law  strictly  meana  by  the  act  of 
pcnaonini^.  If  the  anbatanee  criminaDy  adminiatered  deatroy  life,  whatever  may 
be  its  nature  or  mode  of  operation,  the  aecuaed  ia  tried  on  a  charge  of  murder, 
or  manalaughter,  and  the  whdte  duty  of  the  medical  witneaa  consists  in  showing 
that  the  au^tance  taken  was  the  certain  cause  of  death. 

•If,  however,  deadi  be  not  a  consequence,  then  the  accused  is  tried  under  a 
particular  atatnte  for  the  attempt  to  murder  by  poiaon  (1  Vict  c.  Izxxv.  sec.  2.) 
The  words  of  thia  atatute  are  very  general,  and  embrace  aU  kinds  of  sub- 
atnneea,  whether  they  be  popularly  or  professionally  regarded  aa  poisons,  or 
not.  Thus  it  is  laid  down  that  ^  Whoaoever  ahall  adminiater  or  cauae  to  be 
taken  by  any  person,  any  poison,  or  other  destructive  thing,  with  intent  to 
commit  murder,  shall  be  guilty  of  felony,  and  being  convicted  thereof,  shall 
suffer  death."  Whether  the  adminiatering  be  followed  by  death  or  bodily 
uyury  dangeroua  to  life,  it  is  sdll  a  capit^  felony  provided  the  intent  have 
been  to  commit  murder.  The  same  administering  with  intent,  ^c,  although 
no  bodily  injury  be  effected,  ia  felony,  punishable  by  transportadon  for  life, 
for  fifteen  yeara,  or  impriaonment  for  any  term  not  exceeding  three  years. 
From  the  words  of  the  statute  it  appeara  that  the  law  requires,  in  order  to 
consdtute  the  crime  of  poisoning,  that  the  substance  should  be  adminiitered  I09 
or  be  taken  hy^  an  individual.  These  words  do  not  appear  to  be  sufficiendy 
oomprehenaive.  Several  deadis  have  been  caused  of  late  years  by  the  exter- 
nal applicadon  of  arsenic  and  corrosive  sublimate  to  ulcerated  and  diseased 
anr&eea.  Suppoaing  that  poison  ia  thus  applied  mtendonally,  and  great  bodily 
injury  is  done  to  the  individual,  it  is  open  to  doubt  whether  the  crime  would 
be  punishable  under  these  sections  of  the  statute.  ' 

Mkchanical  uuutamts. — Such,  however,  is  the  present  state  of  the  law  of 
England  in  respect  to  attempts  at  poisoning  when  death  does  not  take  place. 
While  the  worda  of  the  statute  render  it  unnecessary  for  a  medical  witness, 
in  aoch  caaes,  to  give  judicially  a  very  close  definidon  of  '*  a  poison,"  they 
impose  upon  him  a  d^culty  which  he  must  be  prepared  to  meet  The  sub- 
stance administered  may  not  be  a  poison  in  the  medical  significadon  of  the 
term,  nor  may  it  be  popularly  considered  as  such ;  and  yet,  when  taken,  it  may 
be  deatmedve  to  life.  We  have  examples  of  substances  of  this  descripdon  in 
iron  filings,  powdered  fflass,  pins  and  needles,  and  such  like  bodies,  all  of 
which  have  been  administered  with  the  wilful  design  of  injuring,  and  have  on 
various  oecaaions  given  rise  to  criminal  charges.  In  cases  of  this  kind,  the 
legal  guilt  of  a  prisoner  may  often  depend  on  the  meaning  assigned  by  a  nSe- 
dical  witness  to  die  words  desirvetive  thing.  Thus,  to  take  an  example,— 
liquid  mercury  might  be  poured  down  the  throat  of  a  young  infiuit,  widi  the 
deliberate  intent  to  destn^y  it.  A  quesdon  of  a  purely  medical  nature  will 
then  ariae  whether  mercury  be  **  a  destrucdve  thing  "  or  not ;  and  the  convic- 
don  of  the  prisoner  will  probably  depend  on  the  answer  returned  by  die  wit- 
nesses. Should  a  difference  of  opinion  exist,— «n  occurrence  by  no  meana 
mmsttal  in  medical  evidence,  the  prisoner  will,  according  to  die  humane  prin- 
ciple of  our  law,  receive  the  benefit  of  the  doubt  The  point  which  nere 
requirea  to  be  eonaideiedis,  why  any  difference  of  opinion  shotdd  exist  among 
witneaaes. 

With  regard  to  the  case  just  supposed,  it  ia  a  general  principle  in  toxicology, 
ikMi  the  pwe  metds  are  not  poisonous ;  an4  uiey  are  not  to  be  regarded  as 
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•^  Amga  "  dABtnietiTe  to  life,  nslem  ibe  medttnieal  form  in  whidi  they  aaae  taken 
be  such  ae  to  injure  the  viscera  with  which  ^ey  may  eome  in  oontaott  lead« 
ing^  to  inflammation  and  its  c<Ni8equenee8*  Even  wheve  the  mechanical  form 
lavours  the  production  of  these  serious  results,  especially  porfbiution  of  the 
intestines,  the  powers  of  nature  are  often  exerted  in  a  most  extraordinary  way, 
and  the  individual  lives  apparently  in  good  health.  This  has  been  witnessed 
in  the  cases  of  many  who  have  swallowed  knives,  or  pins  and  needles*  The 
escape  of  such  persons  must,  however,  be  regarded  as  the  result  of  accident* 
They  are  always  in  imminent  danger,  and  they  ocmmionly  die  sooner  or  later 
from  inflammation  or  perforation  of  ^e  viscenfc  For  a  remarkable  case  in 
which  death  took  place  from  this  cause  in  Guy*s  Hospital,  see  Medical  and 
Physical  Journal,  October,  1800,  p.  350.  The  masses  of  iron  which  caused 
death  in  this  case  are  preserved  in  die  Museum  collection.  For  another  inle» 
reating  case  in  which  death  took  place  from  disease  of  ^e  brain,  and  a  laige 
number  of  iron  nails  and  other  metallic  substances  were  found  in  the  stomacht 
see  Dublin  Medical  Journal,  September,  1835 ;  also  Med.  Gaz.  xvi.  791. 

Liquid  mercury  f  the  substance  which  we  have  here  taken  as  an  iUustration, 
cimnot  operate  cleleteriously  on  the  body  either  chemically  or  mechanically* 
It  may  be  taken,  ^nd  has'  often  been  swallowed  in  very  considerable  quantir 
ties,  without  perceptibly  affecting  the  health.  If  a  medical  witness  were  not 
'  aware  of  these  facts,  and  did  not  sufficiently  reflect  upon  die  nature  of  the 
question  addressed  lo  him,  he  might  improperly  cause  the  conviction  of  an 
accused  party.  The  intention  of  the  accused  may  have  been  criminal,  but 
,that  is  a  matter  unconnected  with  the  duties  of  a  witness  :*-he  is  simply  re* 
quired  to  state  whether  die  means  employed  to  carry  out  this  criminal  inten- 
tion, were  sudi  as  were  likely  to  produce  danger  to  life.  Similar  observations 
might  be  made  with  regard  to  numerous  other  substances  employed  in  medi- 
cine or  in  the  arts ;  and  it  is  quite  obvious  that  difficulties  of  diis  kind  can  only 
be  properly  met  by  those  practitionefs  who  have  closely  attended  to  the  snb» 
ject  of  toxicology.  It  is  well  known  that  bodies  which  are  not  in  their  own 
nature  destructive,  may  become  so  through  indirect  causes.  Metallic  iron  is 
not  a  poison,  nor  can  it,  except  nad&t  certain  circumetanees,  be  regarded  as  a 
destructive  thing.  An  angular  mass  of  iron  may,  however,  kill  by  peiforatmg 
die  viscera ;  or,  if  the  metal  be  exhibited  in  the  state  of  filings,  in  large  doses 
frequendy  repeated,  then  it  may  become  a  source  of  irritation  in  the  stomach, 
and  lead  to  ulceration  and  perforation*.  There  will  be  no  difficulty,  however, 
for  a  practitioner  to  form  an  opinion  in  this  and  all  similar  cases.  Sometimes 
the  substance  may  be  of  a  nature  to  produce  a  poisonous  compound  in  the 
alimentary  canal.  Metallic  arsenic  is  not  considered  to  be  poisonous,  but  it 
is  capable  of  forming  araenious  acid  when  in  a  finely-divided  stale,  and  thus 
leading  to  deadi.  Thus  metallic  arsenic,  although  not  a  poison,  must  still  be 
regarded  as  a «« destructive  thing."  The  metal  copper  may  act  on  the  system 
either  mechanically  or  chemically:  when  in  the  alimentary  canal  it  may  cause 
death  by  ulceration,  or  it  may  produce,  with  the  acid  and  mucous  liquids,  the 
subchloride,^aoetate,  or  carbonate  of  copper.  Sometimes  the  metad  may  acquire 
a  coatinff  of Wphuret,  in  which  case  its  operation  would  be  mednnical,  since 
the  sulphuret  of  copper  is  not  poisonous.  The  rapidly  destructive  eflfects  of 
these  metallic  substances,  when  acting  mechanically,  are  wdl  shown  by  a  case 
reported  by  Mr.  Dickea  (Med.  Qaz.  xzxv.  885.)  A  boy,  aged  ten  3rears, 
accidentally  swaUowed  a  copper  halfpenny*  There  was  very  slight  constila- 
tional  irritation :  purgatives  were  administered,  but  the  coin  was  not  passed* 
There  was  mendy  a  sense  of  weiji^  and  uneasinesstn  thespigaBtanm,  with 
a  feeling  of  distention,  which  subsided  in  a  few  hours.  On  the  twenty^evenlfa 
day  al^  swattowuig  the  coin,  he  was  suddenly  seised  with  sinkness,  and 
wmtnAj  fttailed  mere  diaa  s  qusrt  of  arlsnal  Uood.    Tim  faiMdin;  oon^ 
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limied  theioDowing  day,  when  he  felt  ■omedung  pa«  from  his  stomach  into  i 
the  bowek — the  hemorrhage  recurred,  and  he  died  on  Ae  twenty-ninth  day. 
On  opening  his  stomach,  a  circular  patch  of  ulceration  was  ohseirved  on*  the 
nmcous  membrane,  at  a  considerable  distance  from  the  pyloric  orifice :  but 
tfiere  was  no  appearance  of  inflammation.  The  coin  was  found  at  the  termi- 
BStion  of  the  Uuge  intestines,  lying  loose  and  easily  remoTable.  There  was 
no  morbid  appearance  on  any  part  of  the  alimentary  canal,  except  the  circular 
nicer  in  the  stomach,  probably  caused  by  the  coin  which  had  led  to  death  by 
lismorrhage.  The  coin  had  not  undergone  any  chemical  change.  Gold,  sil- 
Tor,  and  tin  have  been  occairfonally  swallowed.  These  metak  can  only  act 
mechanically. 

Among  the  singular  methods  resorted  to  for  the  purpose  of  destroying  the 
lives  of  infants  and  children,  that  of  causing  them  to  swallow  pins  or  needkf 
in  their  food,  is  one  which  claims  the  attention  of  medical  jurists.  This  mode 
of  perpetrating  murder  has  been  brought  to  light  by  the  evidence  given  on 
several  criminal  trials,  which  have  taken  place  of  late  years  in  England  and  on 
the  continent.  In  cases  of  this  kind,  death  is  commonly  to  be  referred  to  in- 
flammation: and  a  practitioner  can  have  no  hesitation  in  designating  these 
bodies,  when  exhibited  to  young  children,  as  *<  destructive  things :"  they  are  at 
all  times  likely  to  lead  tcf  serious  injury,  if  not  to  death ;  nor  is  it  any  answer 
to  this  view  to  assert,  that  they  have  been  often  swallowed  with  impunity. 
We  know  that  active  poisons  are  sometimes  taken  without  causing  death ;  but 
lius  does  not  alter  our  opinion,  that  they  are  substances  destructive  to  life,  and 
likdy  to  give  rise  to  the  most  serious  consequences.  A  case  is  reported  in  the 
Medical  Ghizette  (vol.  xxvi.  p.  582)  which  will  show  how  far  the  powers  of 
nalue  are  sometimes  capable  of  resisting  the  effects  of  these  mechanical  irritants. 
Here  it  appears  that  two  hundred  and  fifty-four  pins  and  needles  were  removed 
from  a  femkle  aged  28,  in  whose  body  the  greater  number  had  remained  for  a 
period  of  thirteen  years.  An  interesting  case  is  reported  by  Dr.  Neumann*  in 
which  a  pin  accidentally  swallowed  remained  in  the  body  of  a  young  woman 
iinr  a  year,  and  was  finally  discharged  through  the  skin  without  ii^urious  con- 
leqnences.  (Casper's  Wochenschrift,  184G,  180.)  That  death  may  ensue 
from  this  cause,  is  an  undoubted  fiict  In  the  Registrar's  report  for  1838-0, 
oneehild  is  stated  to  have  died  from  the  effects  produced  by  swaDowing  a  pin. 
In  August  1841,  a  boy  aged  eleven  years  was  committea  to  Newgate  on  a 
ehaige  of  thefi  Shortly  after  his  imprisonment,  he  swaDowed  a  quantity  of 
pins  for  a  trifling  wafer.  He  soon  afterwards  became  extremely  ill,and  diedin  the 
eonne  of  a  few  weeks,  evidently  from  the  effects  of  the  mechanical  irritant  which 
he  had  swallowed.  A  girl  was  tried  in  France,  in  1 898,  upon  a  charge  of  having 
endangered  the  life  of  an  infant  aged  five  weeks,  by  a^inistering  to  it  pins. 
The  medico»l^|;al  investigation  of  this  case  was  entrusted  to  M.  Ollivier.  From 
the  evidence  given  on  tfaAt  occasion,  it  appears  that  in  the  opinion  of  M.  Olli- 
vier, these  mechanical  irritants  are  likely  to  produce  more  serious  effects  in  an 
«failt  than  in  an  in&nt ;  but  this  view  is  not  based  upon  any  particular  facts* 
He  tiso  asserted  that  pins  and  needles,  when  swallowed,  were  comparatively 
haimless,  and  that  a  fatal  termination  was  the  exception  to  the  rule.  (Annalea 
d'Hygi^nc,  t  xxi.  178.) 

h  regard  to  the  opimon  expressed  b^  M.  Ollivier  of  the  non-production  of 
metis  consequences  by  these  mechanical  irritants,  it  may  be  observed  that 
<heie  is  a  snfiicient  number  of  fatal  cases  on  record  to  justify  us  in  asserting 
^t  they  are  destructive  things,  and  may  endanger  life.  The  following  is,  in 
wifl  respeet,  a  case  of  some  interest,  since,  on  a  post-mortem  examination,  death 
1^  mrly  referrible  to  the  mechanical  irritant  A  female  was  chaiged  with 
oaring  caused  the  death  of  a  child  by  administerii^  to  it  pins.  Nine  days  after 
^  Vuibt  a  pin  was  found  in  its  mouth ;  and  in  about  six  days  afterwards  fiie 
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«oli]]d  died«>  The  modier  oonfeMed  that  she  had  earned  it  to  swallow  pins  for 
the  purpose  of  d&atroyiug  it.  The  child  had  been  bom  prematurely,  and  was 
of  weakly  habit*  The  abdomen  was  carefully  examined,  and  the  transverse 
srch  of  the  colon,  with  the  small  intestines  near  it,  were  in  a  state  of  inflamma- 
tion. On  turning  over  the  liver,  it  was  found  to  be  penetrated  on  its  under 
surface  near  the  gall-bladder  by  a  pin,  the  head  of  which  could  be  felt  within 
the  duodenum.  The  Uver,  pancreas,  and  intestines  were  glued  together  by 
bands  of  adhesive  matter.  On  laying  open  the  cavities  of  the  viscera,  the  head 
of  the  pin  was  found  to  be  near  the  pylorus.  The  pin  was  of  a  large  or  coarse 
kii^d,  about  an  inch  and  a  half  in  length ;  and  after  traversing  the  parietes  of 
the  duodenum,  it  had  penetrated  into  die  liver  for  about  an  inch,  ^m  before 
backwards.  There  were  marks  of  inflammation  -in  the  liver,  but  the  other 
viscerawere  healthy.  Death  was  undoubtedly  due  to  the  inflammation  pro- 
duced by  this  mechanical  irritant.     (Henke,  Zeitschrifl  der  S.  A.  1838.) 

It  is  obvious  that  the  fatal  efiects  thus  produced  by  pins  or  needles  must  be 
in  a  great  measure  accidental.  It  is  not  from  the  number  of  these  articles 
swallowed,  nor  from  the  age  of  the  subject,  that  any  just  inference  can  be 
drawn  as  to  the  probability  of  their  proving  fatal  to  life.  If  it  be  true,  as  M. 
Ollivier  has  asserted,  that  death  is  the  exception  to  the  rule,  it  is  not  the  less 
tnie,  that  the  life  of  any  individual  who  has  swallowed  pins  or  needles,  is 
always  in  danger  until  they  are  discharged.  Sometimes,'  in  these  cases,  life 
may  be  suddenly  destroyed  by  haemorrhage.  Mr.  Bell  has  published  a  case 
in  whidi  a  young  man  aged  18  accidentally  swallowed  a  needle  in  soup.  In 
the  course  cf  ten  days,  he  had  several  attacks  of  spitting  of  blood,  and  in  one 
of  tiiese  -Ata  he  vomited  a  large  quantity,  and  expired  in  a  few  minutes.  On 
examination,  a  fine  sewing  needle  was  found  lying  across  the  oesophagus,  ibe 
point  of  which  had  penetrated  the  right  common  carotid  artery,  and  had  led  to 
the  &tal  hemorrhage.  (Med.  Ghz.  xzxi.  004.^  For  a  very  ingenious  mediod 
of  detectittg  needles  in  the  body  when  buried  beneath  the  skin,  I  must  refer  to 
a  pamphlet  by  Mr.  A.  Smee,  London,  1846.  That  a  medical  jurist  must  be 
prepared  in  giving  evidence  on  the  efiects  of  mechanical  irritants  wiH  be 
proved  by  the  following  case,  which  came  to  a  trial  on  a  charge  of  murder  at 
the  Chelmsford  Assizes  in  1885.  The  prisoner,  an  old  woman,  was  indicted 
for  ihe  murder  of  her  grand-daughter,  by  causing  her  to  swallow  some  sponge 
and  a  jneoe  of  wood.  It  was  also  suspected  that  she  had  administered  pins  to 
the  child.  The  deceased  was  eleven  weeks  old;  and  until  within  a  very  short 
period  of  itB  death,  it  had  appeared  to  enjoy  very  good  health.  The  evidence 
of  the  only  medical  witness  examined,  was  to  the  foUowinff  effect.  He  stated 
that  in  a  post-mortem  examination  of  the  body  of  the  child,  he  had  found  the 
mucous  membrane  of  the  stomach,  as  well  as  the  liver,  inflamed,  and  there 
were  adhesions  of  the  peritoneum.  The  stomach  contained  a  piece  of  wood, 
and  there  were  several  pieces  of  sponge  in  the  large  intestines. '  On  inspecting 
the  viseera  more  closely,  he  discovered  a  pin  in  Sie  substance  of  the  liver,  on 
its  convex  surface  next  die  stomach.  The  pin  was  discoloured  by  the  fluids 
of  the  body.  The  substances  which  he  found  in  the  body  were  sufficient  to 
produce  inflammation;  and  it  was,  in  his  judgment,  this  inflammation  that  had 
caused  the  death  of  the  child.  The  witness  could  give  no  opinion  as  to  how 
the  pin  had  penetrated  into  the  Uver.  On  cross-examination,  he  admitted  that 
die  pin  might  have  found  its  way  into  the  cavity  of  the  abdomen  by  accident 
The  wood  and  sponge  might  also  have  been  accicl^nt^Jly  introduced  during 
the  dressing  and  feeding  of  the  child.  It  was  left  ft>  the  jurjr  to  say,  whether 
the  substance  found  in  tiie  viscera,  and  which,  by  mechamcal  irritation,  had 
led  to  inflammation  and  death,  had  been  introduced  wilfully  or  accidentally, 
and  as  there  was  no  direct  evidence  on  tiiis  point,  they  acquitted  the  prisoner. 
In  this  ease  tiie  mechanical  irritation  was  probably  as  much  due  to  the 
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flponge  a£  to  fhe jnn.  The  quantitjr  of  sponge  found  within  the  inteetines  was 
malL  It  is  dimcnlt  to  eonoeiire  how  uese  different  snbf  tsnces  conld  have 
been  aecidentaDy  swallowed  by  an  infant 

Sponge  may  be  legarded  as  a  mechanical  irritant;  but  litde  is  known  eon- 
eeming  its  action  on  the  human  bcnly.  In  the  Medical  Gazette  ^toL  xxxi.  p. 
124,)  two  cases  are  related  in  which  tfiis  substance  was  swallowea  by  a  horse. 
In  one  case,  it  did  not  appear  that  the  animal  suffered  any  inconvenience;  but 
in  the  other  case,  it  became  alarmingly  ill.  There  can  be  but  litde  doubt,  that 
where  sponge  in  laige  quantity  remains  lodged  in  the  viscera,  it  is  eapskble  of 
producing  inflammation  and  death.  Dr.  Ghowne  has,  however,  lately  reported 
a  case  in  which  a  small  jpiece  of  sponge  accidentally  swallowed  by  an  infant, 
produced  no  injurious  effect 

Gertabi  articles  of  food  may  even  act  mechanically  and  destroy  life,  by 
limple  overnlistention  of  the  organ.  A  singular  instance  of  this  kind,  in  whidh 
a  quantity  of  raw  rice  was  the  immediate  cause  of  deathi  occurred  in  December 
1846.  A  young  woman,  set  22,  ate  a  tumbler-fuU  of  raw  rice  mixed  with  milk, 
jnst  before  taking  her  tea.  In  a  few  hours  she  became  suddenly  ill  with  se- 
vere pain  in  the  region  of  the  stomach  and  great  restlessness,  evidendy  due  to 
the  distention  of  the  oigan  from  the  swelling  of  the  rice  by  the  imbibition  of 
the  fluid.  Emetics  were  given  with  great  relief,  a  laige  quantity  of  rice  being 
expelled  from  die  stomach.  The  next  morning  the  pain  increased  suddenly 
and  violently,  with  cold  extremities,  small  feeble  pulse,  and  great  abdominal 
tenderness.  She  died  about  twenty-four  hours  after  taking  the  rice.  On  ex- 
amination the  peritoneum  was  found  extensively  inflamed;  there  was  a  depo- 
sition of  lymph,  with  a  copious  effusion  of  turbid  serum.  The  stomach  and 
duodenum  were  empty  and  free  from  inflammation.  (Gase  reported  by  Mr. 
Howell,  Lancet,  April  10,  1847. 

A  singular  case  was  referred  to  me  in  April,  1847,  in  which  there  was  great 
reason  to  believe  that  a  child,  aged  sefven  years,  had  died  from  the  effects  of  a 
qnantity  of  orange  peel  with  which  it  had  goiged  its  stomach.  It  complained 
of  severe  pain  in  the  stomach,  vomited  repeatedly  a  yellowish  coloured  matter, 
became  convulsed,  and  died  in  twenty-four  hours.  A  quantity  of  yellow  fluid 
with  orange  pips  and  orange  peel  was  found  in  the  stomach.  The  mucous, 
membrane  was  generally  reddened,  and  in  several  places  there  was  well- 
marked  injection.  No  poison  was  found,  nor  was  there  reason  to  suspect, 
except  from  sudden  death,  that  any  had  been  administered.  There  was  no 
odier  cause  for  death  but  the  irritant  effects  of  the  large  quantity  of  orange 
peel  eaten  by  the  child. 

Among  mechanical  irritants,  there  yet  remains  to  be  mentioned  one,  which 
was  formerly  regarded  as  an  active  poison,  namely,  pounded  glaas^  Recent 
observations  have  satisfactorily  shown,  that  this  substance  is  not .  a.  poison. 
It  is  liable  to  inflict  injury  upon  the  alimentary  canal,  just  in  proportion  to  the 
size  and  sharpness  of  the  fragments ;  and  whenever  it  is  swallowed  in  a  state 
of  coarse  powder,  it  may  irritate  and  excite  inflammation  of  the  stomach  and 
bowels.  Glass,  in  very  fine  powder,  is  decidedly  alkaline ;  but  it  does  not 
possess  any  of  the  properties  of  an  alkaline  poison :— on  the  contrary,  in  that 
condition  in  which  its  alkalinity  is  most  manifested,  it  appears  to  be  inert.  It 
is  said,  that  six  or  seven  ounces  of  this  substance  have  been  given  to  a  dog 
without  producing  any  inconvenience  to  the  animal.  A  trial  for  murder  oc- 
earred  in  Paris  in  1808,  in  which  the  accused  was  chaiged  with  having 
poisoned  his  wife  by  administering  to  her  pounded  glass.  This  substance 
was  found  in  the  stomach,  and  both  this  organ  and  the  intestines  exhibited 
marks  of  great  irritation.  Baudelocque  and  Ghaussier  gave  their  opinion  that 
the  glass  was  not  the  cause  of  death.  Portal  relates  an  instance  of  a  young 
man  who  during  a  debauch  broke  a  glasis  between  his  teeth,  and  then  swai- 


i\ 


24  ACTION  OF  POISONS. 

lowed  some  of  the  fragmente.  These  were  afterwards  esqpelled  by  active 
Tomitiiig,  and  he  recovered.  In  an  attempt  made  by  an  ignorant  person  some 
years  since  to  poison  a  whole  family  with  coarsely  powdered  botde-glass 
mixed  with  food, — ^no  inconvenience  resulted  to  those  who  had  swallowed  a 
portion  of  the  glass.  A  case  is,  however,  reported,  in  which  it  appears  highly 
probable  that. a  child  aged  eleven  months  was  killed  by  the  administration  of 
this  substance.  Powdered  glass  was  found  in  the  mucus  of  the  stomach,  and 
•  the  lining  membrane  itself  was  very  vascular.  (Ghristison,  654.)  It  is  ob- 
vious that  a  substance  of  this  description  cannot  be  easily  swallowed  by  an 
adult  without  his  being  perfectly  aware  of  it;  and  the  instances  in  which  it  has 
been  administered  to  infants  are  very  few  in  number.  Although  I  believe  the 
only  instance  reported  of  its  having  acted  fatally  is  in  the  case  of  the  infant 
just  described,  yet  a  medical  jurist  cannot  hesitate  to  say  that  pounded  glass  is 
a  mechanical  irritant;  and  that  the  irritation  caused  by  the  presence  of  a  laige 
quantity  of  this  substance  in  the  stomach  or  bowels,  might  lead  to  fatal  gastritis 
or  enteritis.  For  a  highly  interesting  case,  in  which  a  medico-legal  question 
was  raised  on  the  effects  of  pounded  glass  and  mechanical  irritants  generally, 
see  Annales  d*Hyg.,  1830,  i.  864.  Experiments  on  this  subject  have  been 
recently  performed  by  Dr.  Rufz.  (Annales  d'Hyg.,  1844,  ii.  195.) 

Bo'Uing  Liquids. -^Some  toxicologists  have  placed  hot  liquids,  such  as  boil- 
ing water  or  ot/,  in  the  class  of  mechanical  irritants ;  but  the  effects  produced 
by  such  liquids  cannot  with  propriety  be  said  to  be  mechanical.  They  do  not 
act  like  poisons,  although  they  leave  in  the  k>dy  changes  similar  to  those  pro- 
duced by  corrosive  poisons.  Death  from  accidental  swallowing  of  boiling 
water  is  by  no  means  uncommon  among  young  children.  According  to  the 
observations  of  Dr.  Hall  and  Mr.  Ryland,  the  fatal  result  is  most  commonly 
to  be  ascribed  to  inflammation  of  the  fauces  and  larynx,  produced  by  the  con- 
tact of  the  boiling  liquid.  This  inevitably  leads  to  suffocation,  unless  assist- 
ance be  at  hand.  In  a  case  of  recent  occurrence,  a  child  was  actually 
asphyxiated  from  this  cause,  when  my  friend,  Mr.  E.  Cock,  by  the  timely 
performance  of  tracheotomy  and  inflation  of  the  lungs,  succeeded  in  restoring 
it.  Sometimes,  however,  inflammation  of  the  stomach  is  a  consequence.  A 
case  of  this  kind  occurred  a  few  years  since  at  Guy's  Hospital,  and  on  a  post* 
mortem  examination,  the  mucous  membrane  at  the  laiger  end  of  the  stomach 
was  found  to  be  much  inflamed.  The  appearance  was  very  like  that  produced 
by  the  common  mineral  irritants,  although  it  was  more  confined  to  one  part  of 
the  mucous , membrane.  In  the  Registrar's  report  for  1888-9,  twenty-four 
deaths  are  stated  to  have  occurred  among  young  children  from  this  cause 
alone! 


CHAPTER  II. 

rtOht  IN  WHICH  POISONS  OPKRATS — ^LOCAL  ACTION — RBMOTIS  ACTION— PERIOD 
REQUIRED  FOR  THE  ABSORPTION  AND  ELIMINATION  OF  POISONS — ^VISCERA  IN 
WHICH  POISONS  ARE  FOUND— ELIMINATION  OF  ARSENIC — DETECTED  IN  THE 
FCETU8  IN  UTBRO-^RAPID  ABSORPTION-'-ACTION  BY  SYMPATHY— CLAUSE  OF 
DEATH— HABIT— IDIOSYNCRASY! 

In  investigating  the  phenomena  which  attend  the  operation  of  poisons,  we 
are  led  to  inquire  into  tiie  mode  in  which  they  affect  the  body  and  cause  death* 
This  inquiry  is  highly  interesting  in  a  physiological  and  pathological  view ; 
but  it  is  not  of  much  importance  to  a  medical  jurist.    In  the  generality  ojf 
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cases,  all  that  the  law  requires  to  be  established  by  medical  evidence,  is  that 
the  substance  taken  was  adequate  to  cause  death.  Nevertheless,  in  a  recent 
case  of  poisoning  by  opium,  a  medical  witness  was  specially  examined  by  the 
Court  as  to  the  mode  in  which  the  diug  was  supposed  to  cause  death ;  and  in 
other  instances,  questions  of  a  similar  import  have  been  put  with  respect  to 
other  poisons.  This  is  sufficient  to  justify  the  introduction  of  a  few  remarks 
on  the  subject  in  this  place. 

Poisons  have  either  a  local  or  remote  action  upon  the  system ;  and  in  the 
greater  number  of  cases,  both  of  these  actions  are  manifested  by  the  same 
substance. 

Local  AcnoN.**The  local  action  of  poisons  is  most  strikingly  seen  in  those 
substances  which  are  of  a  corrosive  nature,  such  as  the  mineral  acids  and  alka- 
lies. A  chemical  change  is  induced  by  these  agents  in  the  structure  of  the 
part  with  which  they  come  in  contact,  whether  it  be  on  the  outside  or  inside  of 
the  body ;  and' should  the  disoiganization  produced  be  very  extensive,  death  will 
lake  place  as  in  any  other  case  of  mechanical  lesion  to  a  vital  organ.  If  the  in- 
dividual survive  the  first  effecls,  and  the  poison  be  not  neutralized  or  removed 
from  the  stomach,  the  local  irritation  produced  may  give  rise  to  inflammation, 
with  ulceration,  gangrene,  and  their  consequences.  But  the  local  action  of  a 
poison  is  not  always  indicated  by  physical  changes  in  a  part.  The  effect  may 
be  confined  to  the  sentient  extremities  of  the  nerves  only,  manifested  by  the  occur- 
rence of  paralysis.  It  is  well  known  that  aconite,  morphia,  and  prussic  acid 
are  capable  of  affecting  the  nerves,  if  they  remain  sufficiently  long  in  contact 
with  a  part:  and  many  experiments  have  proved,  that  the  nerves  supplying  the 
hollow  viscera,  through  which  sensation  is  not  manifested,  are  equadly  suscep^ 
tible  of  this  local  action.  Opium  applied  directly  to  the  intestines  has  been 
known  to  put  an  end  to  their  peristaltic  motion ;  and  the  same  phenomenon  was 
accidentally  observed  by  Addison  and  Morgan  in  their  experiments  with  the 
tieunas  poison.  From  these  facts  it  has  been  inferred,  that  certain  poisons 
may  act  in  a  similar  way  upon  the  stomach,  or  upon  the  nervous  fibres  of  the 
part  to  which  they  are  applied,  and  a  fatal  impression  be  transmitted  to  the 
Ivain  or  spinal  marrow.  It  must  be  admitted,  however,  that  there  are  no  con- 
dnsive  experiments  to  show  that  the  impression  indicated  by  paralysis  of  mo- 
tbn  or  sensation  is  actually  conveyed  through  the  nerves.  On  the  contrary, 
some  experiments  lead  to  the  inference,  that  the  impression  is  essentially  local, 
or  restricted  to  the  part  touched  by  the  poison.  The  numbness  produced  by 
prussic  acid  on  the  skin  is  confined  to  that  part  only  to  which  the  acid  is 
directly  applied:  it  does  not  appear  to  extend  in  any  perceptible  degree  beyond 
this  part.  The  experiments  lately  performed  by  M.  Serres  with  liquid  ether 
have  furnished  similar  results.  Having  laid  bare  the  nerves  of  the  thighs  of 
several  rabbits,  and  placed  them  in  contact  with  a  sponge  dipped  iii  e£er,  it 
was  observed  that  the  sensibility  of  the  nerve  was  destroyed  at  the  points  im- 
mediately in  contact  with  the  e&er,  but  the  entire  sense  of  feeling  remained  in 
the  portion  of  nerve  above  the  point  immersed  in  ether.  In  order  to  determine 
how  far  exposure  to  air  affected  the  results,  two  nerves  weife  laid  bare ;  one 
was  immersed  in  ether,  and  the  other  simply  exposed  to  the  air :  in  ^ve 
minutes  the  nerve  in  ether  was  dead  to  all  sensation,  even  on  the  application 
of  pincers,  while  the  nerve  exposed  to  air  retained  all  its  sensibility  and  power 
of  exciting  contraction.  The  application  of  tincture  of  nux  vomica,  strychnia, 
OT  lis  salts,  did  not  produce  the  least  sign  of  sensibility  or  power  of  contraction 
(Academy  of  Sciences,  February  8,  1847.) 

The  difference  between  the  local  action  indicated  by  physical  change,  and 
that  which  is  unaccompanied  by  any  such  change,  is  this : — that  in  general 
the  former,  being  chemical,  takes  place  equally  in  the  dead  and  the  living— 
Ae  latter,  of  coarse,  in  the  liring  subject  only. 
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There  ar^  certain  poisons,  concerning  the  local  action  of  which  some  doidyt 
exists  among  toxicologists.  Thus  arsenic  possesses  no  corrosive  action ;  it 
does  not  chemically  destroy  a  part ;  and,  although  we  might  infer  from  the 
extensive  morbid  changes  which  are  observed  in  the  stomach  in  cases  of 
arsenical  poisoning,  that  it  must  have  a  powerfully  local  chemical  action,  yet 
there  are  many  facts  which  are  strongly  opposed  to  the  admission  of  this  view* 
Thus,  inflammation  of  the  stomach  has  been  found  in  cases  where  the  arsenic 
was  applied  externally  to  a  wound  or  an  ulcer.  Again,  we  do  not  And  that 
the  degree  of  inflammation  is  in  proportion  to  the  quantity  of  the  poison  taken ; 
sometimes  it  is  extensive  under  a  small  dose,  and  at  others  scarcely  apparent 
under  a  large  dose.  When  arsenic,  in  powder  or  solution,  is  placed  on  dead 
mucous  membrane,  no  chemical  change  whatever  takes  place ;  and  an  exami- 
nation of  the  mucous  membrane  of  the  stomach  of  a  person  poisoned  by  it,  is 
commonly  sufficient  to.  show  that  it  has  no  local  action  like  the  corrosive 
poisons.  Yet  it  cannot  be  denied,'  that  it  most  strongly  irritates,  although  it 
does  not  chemically  destroy  the  delicate  lining  membrane  of  the  viscera. 

In  cantharides,  we  have  a  substance  which  acts  locally  by  irritating  and 
inflaming  the  part  to  which  it  is  applied,  whether  this  be  the  stomach  or  the 
skin.  It  neither  chemically  corrodes  the  animal  substance,  nor  does  it  appear 
to  have  any  paralyzing  action  on  the  nerves.  The  local  action  of  a  corrosive 
poison  is  often  changed  by  combination.  Thus,  pure  barytes,  from  its  caus* 
ticity,  exerts  a  chemical  action  on  the  stomach  and  acts  as  a  corrosive ;  but 
when  combined  with  carbonic  acid,  under  the  form  of  carbonate  of  barytes, 
it  acts  simply  as  an  irritant.  Hence  it  would  appear  that  poisons  may  operate 
locally  in  three  ways : — 1.  By  chemically  destroying  the  part  with  which  they 
come  in  contact.  2.  By  paralyzing  the  sentient  extremities  of  the  nerves. 
3.  By  simply  irritating  the  part,  and  giving  rise  to  inflammation  and  its  con- 
sequences. 

Remote  action.— By  this  we  are  to  understand  that  power  which  most 
poisons  possess  of  aflecting  an  organ  remote  from  the  part  to  which  they  are 
applied.  The  same  substance  often  possesses  both  a  local  and  remote  action : 
but  some  poisons  affect  one  organ  remotely,  and  others,  another.  Cantharides, 
a  poison  which  has  a  violent  local  action  as  an  irritant,  to  whatever  part  of 
the  body  it  may  be  applied,  aflfects  remotely  the  urinary  and  generative  organs. 
Mercury  affects  the  salivary  glands.  Morphia,  whether  applied  to  a  wound 
or  to  the  mucous  membrane  of  the  stomach,  affects  the  brain.  Digitalis  taken 
internally  affects  the  heart ;  strychnia,  the  spinal  marrow.  In  some  cases, 
this  kind  of  action  is  more  obscure ;  and  the  same  poisons  will  affect  remote 
organs  differently,  according  to  the  form  and  quantity  in  which  they  may  have 
been  taken;  and,  perhaps,  according  to  peculiarity  of  constitution  in  the  poisoned 
subject.  The  minerad  acids  rarely  affect  the  brain  remotely :  the  mental 
faculties,  in  cases  of  poisoning  by  them,  commonly  continue  clear  until  the 
last  moment  of  life.  Arsenic  sometimes  affects  the  heart,  which  is  indicated 
by  syncope ;— at  other  times  the  brain  and  nervous  system,  which  is  known 
by  the  coma,  stupor,  and  paralysis  that  occasionally  supervene  in  poisoning 
by  this  substance.  Oxalic  acid  has  been  found  by  Christison  and  Coindet 
to  affect  remotely  either  the  heart,  the  spinal  marrow,  or  the  brain,  according 
to  the  strength  of  the  solution  in  which  it  was  administered  to  animals. 

In  all  cases  of  aqite  poisoning,  whether  the  substance  have  a  local  action  or 
not,  death  must  commonly  be  ascribed  to  the  influence  exerted  on  a  remote 
organ  important  to  life.  Most  poisons  destroy  life  by  affecting  the  heart,  the 
brain,  or  spinal  marrow.  The  impression  produced  on  eidier  of  these  impor- 
tant organs  is  not  always  so  intense  as  to  kill ;  for  individuals  have  been  known 
to  recover  even  when  alarming  symptoms  from  this  remote  influence  had  mani- 
fested themselves.    In  some  instances,  however,  the  impression  produced  is 
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Modk  as  to  aonihikte  speedily^  the  vital  functioiis.  Thus,  large  doees  of  hydro* 
eyanic  add  or  strychnia  kill  with  great  rapidity,  without  producing  any  per- 
eeptible  local  changes.  Of  late  years,  it  has  been  stated,  that  hydrocyanic  acid 
possesses  an  initant  action ;  but  this  is  by  no  means  a  condition  necessary  to 
its  fatal  operation  as  a  poison.  Even  when  local  changes  of  any  extent  are 
met  with,  as  in  acute  poisoning  by  the  mineral  acids,  death  is  still  to  be 
ascribed  to  a  fatal  impression  produced  on  a  remote  organ,— -commonly  the 
heart  Whatever  gives  rise  to  similar  lesions  in  the  stomach,  whether  the  cause 
be  chemical  or  mechanical,  e.  g.  boiling  water,  will  operate  in  like  manner. 
In  the  action  of  the  mineral  acids,  the  fatal  effect  is  not  commonly  so  rapid, 
as  where  there  has  been  a  destruction  of  the  organ  from  causes  of  a  mechani- 
cal nature.  A  person  has  been  known  to  fall  dead  in  a  few  seconds  from  a 
lacerated  wound  of  the  stomach  produced  by  a  pistol  bullet,  and  ^ere  has  been 
no  hsmorrhage  to.  account  for  this  rapid  death ;  while  in  poisoning  by  sulphu- 
ric acid,  when  the  coats  of  the  viscus  have  been  extensively  peHbrated,  and 
ihe  acid  has*  escaped  into  the  abdomen,  some  hours  have  elapsed  before  the 
individual  has  died.  Thus,  then,  poisons  which  have  the  most  extensive  local 
action,  kill  by  affecting  remote  organs  important  to  life,  just  like  mechanical 
injuries  of  similar  extent.  There  may  be  a  difference  in  the  time  at  which 
death  takes  place ;  but  the  cause  of  death  is  the  same,  namely— a  remote 
operation  by  sympathy,  otherwise  called  shock. 

Nothing  is  more  common  than  to  hear  it  said  in  cases  of  arsenical  poison- 
ing, that  Sie  local  changes  are  sufficient  to  account  for  death.  These  changes, 
which  are  due  to  the  irritant  properties  of  the  poison,  should,  however,  be  re- 
garded rather  as  accompaniments  of  its  action,  than  as  absolutely  necessary  to 
explain  its  fatal  effects ;  although  it  cannot  be  denied,  that  violent  inflammation, 
attended  by  ulceration  or  gangrene,  may  suffice  to  account  for  death,  as  in  cases 
of  severe  gastritis  produced  by  any  cause  whatever.  In  this  and  in  most 
odier  ipstances,  when  the  substance  is  simply  irritant,  death  is  commonly  due 
to  the  remote  influence  of  the  poison.  This  view  appears  probable  from  the 
&ct,  that  if  arsenic  be  removed  from  the  stomach  before  it  has  had  time  to  pro- 
duce any  well-marked  local  changes,  the  case  may  nevertheless  prove  fatal  by 
the  effect  of  that  portion  which  has  been  absorbed  and  carried  into  die  circu- 
lation. Again,  it  is  well  known,  that  three  or  four  grains  of  arsenic,  a  quantity 
insufficient  to  produce  any  striking  local  changes,  will  desboy  a  person  under 
all  the  usual  symptoms  of  poisoning  by  this  substance.  The  same  may  be 
said  of  corrosive  sublimate: — ihree  or  four  grains  of  this  poison  would  suffice 
to  kin  an  adult ;  and  yet  from  this  small  quantity,  the  local  changes  would  be 
barely  perceptible. 

Thus,  then,  with  regard  to  ppisons  generally,  it  is  established  that  whether 
they  chemically  corrode,  irritate,  or  produce  no  apparent  alteration  in  ike  part 
to  which  they  are  applied,  they  destroy  life  by  producing  a  fatal  impression 
upon  a  remote  vital  organ.  That  death  should  ever  take  place  in  poisoning 
without  any  physical  changes  being  produced  on  the  body,  is  not  more  won- 
derful than  that  it  should  occur  under  attacks  of  tetanus  or  hydrophobia,  in 
which  diseases,  as  it  is  well  known,  no  post-mortem  appearances  are  met  with 
sufficient  to  account  for  their  rapidly  fatal  course. 

Two  questions  here  present  themselves  for  our  consideration:  1.  In  what 
way  is  this  remote  influence  of  poisons  conveyed  to  the  nital  organs  ?  and  2. 
How  does  it  act  on  the  vital  organs  to  destroy  life  ? 

With  regard  to  the  solution  of  the  first  question,  there  is  still  great  difference 
of  opinion  among  toxicologists.  It  may  be  sufficient  to  say,  that  all  are  agreed 
that  the  influence  must  be  conveyed  either  by  the  blood-vessels  or  by  the 
nerves.  According  to  the  first  view,  absorption  is  necessary  to  the  action  of  a 
poison;  and  according  to  the  second,  all  that  is  requisite  is,  that  the  poison 
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should  come  in  contact  with  the  nervous  filaments  of  any  part  of  the  body. 
In  the  last  case,  some  have  considered  that  the  influence  is  conveyed  by  the 
cerebro-spinaly  and  others  by  the  ganglionic,  system  of  nerves.  It  would  be 
out  of  place  to  enter  into  the  respective  merits  of  these  theories;  it  wUl  be 
merely  necessary  to  state  a  few  of  the  facts  which  have  been  derived  from 
experiments  on  the  subject. 

ABSORPnoN.<»We  shall  first  inquire  whether  poisons  enter  into  the  blood : 
and  if  so,  whether  the  entrance  into  that  fluid  is  absolutely  necessary  to  the 
production  of  their  fatal  eflects.  It  has  been  long  known  that  certain  mineral 
substances,  when  taken  internally  or  applied  externally  to  a  wound,  can  be 
detected  in  the  blood,  and  most  of  the  secretions  of  the  body.  Among  these 
the  acetate  of  lead,  sulphate  of  iron,  and  chloride  of  barium,  have  been  found 
in  the  blood;  and  it  is  well  known  that  the  iodide  of  potassium  can  be  readily 
detected  in  the  urine  of  persons  who  are  taking  it  medicinally.  The  foUowing 
experiment  was  performed  many  years  since  by  Mr.  Key : — a  quantity  of  fer- 
roc3ranide  of  potassium  in  powder  was  rubbed  into  a  wound  on  the  inside  of 
the  leg  of  a  donkey ;  and  about  six  hours  afterwards  the  animal  was  killed. 
Mr.  Key  forwarded  to  me  for  analysis  one  portion  of  blood  taken  from  the 
femoral  vein,  another  portion  from  the  mesenteric  veins,  and  lastly  the  con- 
tents of  the  thoracic  duct.  The  ferrocyanide  was  readily  detected  in  the  three 
specimens,  being  most  abundant  in  the  blood  of  the  femoral  vein,  and  least 
abundant  in  the  contents  of  the  thoracic  duct  From  experiments  similar  to 
this,  it  has  been  inferred  that  most  poisons  enter  into  the  circulation. 

But  an  inference  of  this  kind  does  not  rest  upon  bare  analogy.  Within  the 
last  few  years  arsenic  has  been  detected  in  the  blood  of  persons  poisoned  by 
arsenious  acid,  both  during  life,  and  afier  death.  It  mattered  not  from  what 
part  of  the  body  the  blood  was  taken,  arsenic  was  equally  discovered ;  so  that 
from  these  and  other  experiments,  it  would  appear  that  the  living  or  dead  body 
in  a  case  of  arsenical  poisoning,  is  for  a  time  penetrated  throughout  by  the 
poison,  and  during  life  it  appears  to  be  constantly  eliminated  in  &e  urine  and 
other  secretions.  The  fact  that  arsenic  may  be  detected  in  the  blood  and  urine 
of  a  person  who  survives  its  eflects,  is  a  point  of  considerable  importance  in  a 
medico-legal  view.  Thus  an  analysis  of  either  of  tiese  fluids  may  furnish 
evidence  otherwise  only  satisfactorily  obtained  by  a  post-mortem  examination 
of  the  body ;  and  cases  of  the  criminal  administration  of  arsenic  to  the  living, 
which  have  hitherto  escaped  the  hands  of  justice,  owing  to  the  want  of  chemi- 
cal proof,  may  become  as  clearly  established  to  the  satis&ction  of  a  jury,  as  if 
the  poison  had  operated  fatally  and  had  been  found  after  death  in  the  stomach. 
Arsenic  has  been  repeatedly  discovered  by  toxicologists  in  the  viscera  of  those 
who  have  been  poisoned  by  it,  even  after  the  bodies  have  been  interred  for 
many  years.  Antimony  has  been  detected  by  Orfila  in  the  urine  of  persons  to 
whom  tartar  emetic  was  administered,  and  also  in  the  substance  of  ^e  viscera 
of  animals  kiUed  by  it.  It  was  not  discovered  by  him  either  in  the  blood  or 
any  of  the  liquids  of  the  body  except  the  urine.  Copper  was  found  by  Orfila 
in  the  substance  of  the  viscera  of  animals  to  which  the  poisonous  salts  of  this 
metal  were  given,  but  not  in  the  blood  or  secretions.  Tiedemann  and  Gmelin 
discovered  verdigris  in  the  venous  blood  of  horses  poisoned  by  it ;  and  the 
same  chemists  detected  acetate  of  lead  under  similar  circumstances.  In  an 
accident  which  occurred  to  a  cow,  where  the  animal  swallowed  a  quantity  oJT 
carbonate  of  lead  mixed  for  paint,  I  detected  traces  of  lead  in  the  milk  drawn 
some  hours  after  the  poison  had  been  taken.  M.  de  Kramer,  of  Milan,  has 
announced  that  he  has  detected  nitrate  of  potash  in  the  blood,  urine,  and  feces 
of  persons  to  whom  this  salt  was  exhibited, — ^the  iodide  of  potassium  in  the 
blood,  chyle,  and  urine,*— and  iodine  in  the  blood  of  a  kid  which  had  been 
made  to  respire  the  vapour  of  that  substance.    In  other  experiments^  he  found 
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the  ehloiide  of  barium^— tartar  emetic^  and  nitrate  of  ailver  in  the  Uood  and 
feces.  (For  die  details  see  Ann.  d'Hyg.  April  184d,  419.)  According  to  the 
reseaiehes  of  Dr.  Percy,  it  would  appear  that  alcohol  also  enters  into  the 
blood,  and  is  conveyed  to  the  brain,  in  which  oij^an,  as  well  as  in  the  lirer,  he 
socceeded  in  detectuig  it  by  a  common  process  of  distillation.  He  also  found 
it  in  the  blood,  bile,  and  urine.  Still  more  recently  M.  Lassaigne  has  detected 
etfier  in  the  serum  of  venous  blood  of  animals  which  had  respired  ether  vapour. 
By  a  series  of  ingenious  experiments  on  the  barometric  tension  of  the  vapour 
of  die  serum  before  and  after  the  inhalation,  compared  with  the  barometric  ten- 
sion of  the  vapour  of  ether  diluted  with  water  in  a  known  proportion,  he  esti- 
mated that  the  quantity  of  ether  dissolved  in  the  blood  was  equal  to  0*0008  of 
its  mass.  Its  effect  was  to  increase  the  proportion  of  serum  and  reduce  that  of 
the  coagulum  (Gas.  M^d.  13  Mars,  1847,  209.)  It  is  more  easy  to  detennine 
die  pres^Qce  than  die  proportion  of  these  substances  absorbed  into  the  Uood ; 
but  we  shall  see  hereafter  that  the  quantity  of  arsenic  and  some  other  poisons 
may  be  in  certain  cases  approximately  estimated.  Almost  all  those  poisons 
which  are  susceptible  of  detection  by  chemical  analysis,  have  been  found  by 
various  toxicologists,  in  the  blood,  the  secretions,  or  the  soft  organs  of  the  body 
of  animals  to  which  they  have  been  administered.  Cyanide  of  mercury  and 
chloride  of  barium  have  been  detected  in  the  blood  of  the  vena  portae  and  of 
the  splenic  vein  of  the  horse.  Wohler  found  in  the  urine  of  dogs  and  horses 
iodine,  solphuret  of  potassium,  nitrate  of  potash,  sulphocyanide  of  potassium, 
die  salts  of  nickel,  the  oxalic,  tartaric,  citric,  malic,  gallic,  succinic  and  benzoic 
acids.  Orfila  has  detected  arsenious  and  arsenic  acid»--4he  'arsenites— 4he 
soluble  arseniates,  tartarised  antimony,  iodine,  potash,  barytes  and  its  salts,  the 
mineral  acids,  sulphuric,  nitric,  and  muriatio— ammonia,  muriate  of  ammonia, 
and  the  soluble  salts  of  copper,  lead,  mercury,  gold,  and  silver..  Whether  the 
poison  was  introduced  into  the  stoma6h,  or  apj^ed  externally,  he  equally  de- 
tected it  in  the  blood  (Toxicologic,  i.  8.) 

Poisons  thus  absorbed  are  either  deposited  in  the  organs,  or  slowly  elimi- 
nated in  the  secretions,  if  the  individual  should  survive  the  effects.  These 
agents  appear  to  fix  themselves  more  in  certain  organs  and  secretions  than  in 
others.  Thus,  for  example,  in  cases  of  arsenical  poisoning,  the  liver,  probably 
from  its  containing  an  enormous  quantity  of  Hood,  and  from  its  proximity  to 
die  stomach,  is  generally  more  strongly  impregnated  with  arsenic  than  the 
other  sofr  organs.  The  proportion  of  absorbed  arsenic  found  in  it  is,  accord- 
ing to  M.  Fkndin,  nine-tenthd  of  the  whole  quantity  carried  into  the  circula- 
tion. When  arsenic  is  not  found  in  the  contents  of  the  stomach,  and  death  has 
taken  place  within  the  usual  period,  it  may  commonly  be  detected  in  the  liver. 
In  one  case  of  arsenical  poisoning,  I  was  unable  to  procure  any  trace  of  arsenic 
from  foor  ounces  of  \Aood ;  but  procured  abundant  evidence  of  the  presence  of 
die  poison  frtim  the  examination  of  the  liver.  It  is  important,  therefore,  in 
disinterring  a  dead  body  for  examination,  to  remove  the  liver  as  well  as  the 
stomaeh. 

Orfila  has  found  that  arsenic  most  readily  passes  off,  during  life»  by  the  urine ; 
while  MM.  Danger  and  Flandin  think  that  it  escapes  by  the  liver,  and  pulmo- 
nary and  cutaneous  exhalations  (Flandin,  i.  608.)  They  have  ascertained  that 
the  salts  of  copper  when  taken  as  poisons,  are  on  the  other  hand,  more  readily 
deteeted  in  the  bronchial  secretion  than  in  the  urine  (Ann.  d'Hydg.  1843, 453.) 
The  heart  and  kidneys  were  found  to  contain  no  copper  in  animals  pcMsoned 
by  this  metal. 

The  fact  that  poisons  are  continually  eliminated  in  the  secretions  during 
life,  is  of  considerable  importuioe  in  reference  to  a  chemieal  analysis,  for,  to 
take  arsenic  as  an  examiner— if  the  dose  has  been  small,  and  die  person  has 
rnnmd  Ae  effects  for  a  eertain  period,  it  is  not  likely  tha;^  the  poison  will 
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be  detacted  in  the  soft  organs  of  the  body.  The  deceMed  may  have  anrvived 
long  enough  for  the  whole  of  the  poison  to  be  expelled.  According  to  Briand, 
after  ten,  twelve,  or  fifteen  days  not  a  particle  of  arsenic  or  tartarized  antimony 
will  be  discovered  in  the  bodies  of  animals  poisoned  by  either  of  tliese  sub- 
stances (M6decine  Legale,  437,  Ed.  4,  1846.)  In  a  case  which  occurred  to 
me  in  November  1846,  the  individual  died  eight  days  after  a  very  small  dose 
of  arsenic  had  been  given  to  him.  His  body  had  been  buried  two  years.  It 
was  disinterred,  but  on  examining  most  carefully  the  liver,  stomach,  pancreas, 
spleen,  and  a  portion  of  the  small  intestines,  not  a  particle  of  arsenic  could 
be  detected.  The  dose  was  small,  he  had  survived  a  long  time,  and  had 
vomited  during  the  whole  period.  MM.  Danger  and  Flandin  found  that  in 
sheep  to  which  a  large  dose  of  arsenic  (half  an  ounce)  had  been  given,  the 
poison  first  appeared  in  the  urine  and  faeces  in  about  twenty-two  kourt^  that 
it  was  still  discoverable  in  the  urine  fifteen  days  after  it  had  ceased  to  appear 
in  the  ffeces,  and  that  it  was  altogether  lost  in  the  excretions,  thirty-five  days 
after  the  ingestion  of  the  poison.  When  the  animal  was  killed  on  the  thirty- 
eighth  day,  not  a  trace  of  arsenic  could  be  discovered  in  its  body.  (Ann. 
d'Hyg.  1843,  p.  478.)  It  is  difficult  to  infer  from  the  results  obtained  by  such 
experiments,  the  period  required  for  the  elimination  of  the  poison  from  the 
human  S3r8tem.  Even  in  animals  there  is  a  difference.  Thus,  in  yoUng  and 
vigorous  dogs  arsenic  was  completely  eliminated  in  from  six  to  ten  days,  while 
in  sheep  the  period  varied  from  thirty  to  thirty-seven  days,  and  the  flesh  was 
then  safely  employed  as  food.  M.  Flandin  assigns  from  one  to  two  weeks  for 
its  complete  disappearance  (Des  Poisons,  i.  71^.)  In  other  experiments  it 
entirely  disappeared  fi'om  the  body  in  three  days  af\er  fifteen  grains  had  been 
given  (i.  737.)  The  form  and  dose  in  which  the  arsenic  is  given,  as  well  as 
Sie  degree  to  which  vomiting  and  purging  have  existed  during  life,  must  natu- 
rally affect  the  duration  of  the  period  at  which  the  poison  will  be  detected  in 
the  dead  body.  In  the  case  of  the  Queen  r.  Hunter  (Liverpool  Lent  Assizes, 
1843)  the  judge  requested  one  of  the  medical  witnesses  to  state  how  long  a 
period  was  required  for  the  removal  of  arsenic,  by  absorption,  from  the  body. 
There  was  reason  to  believe  that  the  deceased  had  been  poisoned:  he  died  in 
three  days,  but  no  arsenic  was  found  on  an  analysis  of  the  contents  of  the 
viscera.  The  tissues  were  not  examined.  Some  of  the  witnesses  were  in« 
inclined  to  think  that  the  whole  of  the  arsenic  might  have  been  removed  from 
the  body  in  three  days,  partly  by  vomiting  and  purging,  and  pardy  by  absorp- 
tion^»-die  poison  being  eliminated  through  the  kidneys  or  the  skin.  As  the 
tissues  were  not  examined  in  this  case,  it  was  impossible  to  draw  any  infer- 
ence respecting  the  presence  or  absence  of  poison  in  them.  But  the  experi- 
ments of  MM.  Danger  and  Flandin  show  that  it  is  highly  improbable  that  a 
common  dose  of  this  poison  should  be  so  rapidly  expelled  from  the  body  as 
this  hypothesis  assumes.  The  period  for  the  entire  disappearance  of  absorbed 
arsenic  became  a  question  in  the  case  of  Lacoste.  (Flandin,  i.  739.)  Most 
of  the  witnesses  assigned  the  fourteenth  day,  which  Flandin  regards  as  the 
extreme.  Orfila  assigns  from  twelve  to  thirteen  da3r8  (Toxicol,  i.  715,)  but 
the  period  must  in  a  great  measure  depend  on  the  time  when  the  poison  is 
entirely  expelled  from  the  alimentary  canal.  The  elimination  of  absorbed 
arsenic,  even  when  the  dose  is  very  small  and  the  poison  is  administered  in 
solution,  t.  «.  in  a  state  most  favourable  to  absorption,  appears  to  be  very  slow, 
from  a  case  reported  by  Dr.  Letheby  to  the  Pathological  Society  of  London, 
in  December  1846.  A  young  woman  died  in  thirty-six  hours  after  having 
swallowed,  in  two  ounces  of  liquid,  a  dose  of  the  poison  equivalent  to  two 
grains  and  a  half  of  arsenious  acid.  After  death  the  arsenic  (absorbed)  was 
detected  in  the  tissue  of  the  stomach  (Med.  Gaz.  xxxix.  p.  116.)  As  in  this 
case  the  actual.quantity  of  poison  taken  was  known^aswell  as  the  period 
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which  the  indiTiduai  murvived,  it  is  obvious  that,  admitting  the  elimination  of 
the  poison  not  to  commence  for  twelve  hours,  the  quantity  which  passed  off 
by  all  the  secretions  could  not  have  amounted  to  the  tenth  pari  of  a  grain  in 
an  hour,  or  none  would  have  been  found  in  the  tissues.  From  the  experiments 
of  M.  Bonjean,  of  Chambery,  it  would  appear  that  arsenic  was  detected  in 
the  urine  of  a  patient  who,  one  month  before,  had  takeft  in  twenty-four  days 
only  three  quarter*  of  a  grain  of  arseniate  of  soda !  (Ann..  d'Hyg.  184G,  ii. 
155.)  The  proportion  thus  eliminated  may  increase  after  the  first  day.  M. 
Flandin's  experiments  on  sheep  establish  this  so  far  as  the  urine  is  concerned; 
but  in  no  instance  did  they  find  the  quantity  of  poison  thus  passed,  to  exceed 
the  three-hundredths  of  a  grain  ('0308  gr.,)  even  when  the  dose  of  arsenic 
was  half  an  ounce.  (Ann  d'Hyg.  1843,  i.  472.)  It  appears,  therefore, 
obvious  that  the  quanti^  of  arsenic  lost  by  absorption  is  inconsiderable ;  and 
that  it  could  not  account  for  the  disappearance  of  an  ordinary  dose  of  the 
poison  in  three  days,  or  even  in  a  week. 

Volatile  poisons  are  absorbed  and  eliminated  with  very  great  rapidity. 
Kramer  discovered  prussic  acid  in  the  blood  of  an  animal  which  died  in  thirty^ 
tax  seconds.  Dr.  Lonsdale  found,  in  experimenting  on  animals  with  this 
poison,  that  its  odour  could  not  be  perceived  in  the  blood  or  in  the  cavities 
when  life  was  prolonged  beyond  jifiten  minutes ;  but  when  death  took  place 
within  a  few  minutes,  the  poison  might  be  detected  in  the  body  by  the  odour 
for  eight  or  nine  days  afler  death.     (Ed.  Med.  and  Suig.  Joum.  vol.  li.  p.  52.) 

This  fact  shows  how  much  depends  on  the  length  of  time  that  an  animal 
survives  after  taking  the  poison.  It  is  remarkable,  with  respect  to  Ether  vapour, 
that,  although  most  rapidly  absorbed,  it  is  but  slowly  eliminated.  In  persons 
who  have  respired  it,  the  odour  has  been  perceived  in  the  breath  for  three  or 
four  days  afterwards. 

The  facts  hitherto  stated  afford  all  the  evidence  that  need  be  desired  to  prove 
that  a  laige  number  of  poisons  enter  the  blood.  In  respect  to  those  which 
have  a  loc^  chemical  action,  this  entrance  into  the  circulation  by  absorption  is 
a  mere  incident,  and  by  no  means  necessary  to  their  operation.  The  nitrate 
of  silver  is  a  corrosive  poison,  and  kills  by  producing  an  extensive  destruction 
and  disoiganization  of  the  viscera.  Absorption  in  this  case  does  not  appear 
to  be  necessary  to  its  poisonous  action,  yet  it  is  undoubted  that  when  this 
substance  is  exhibited,  in  small  doses  for  medicinal  purposes,  it  is  conveyed  in 
some  form  into  the  circulation^ — a  fact  established  by  the  peculiar  discolora- 
tion of  the  skin  of  the  face  and  hands,  produced  by  its  long-continued  employ- 
ment. It  is  impossible  to  say  in  what  form  it  is  transmitted,  since,  unless  the 
ordinary  chemical  affinities  are  suspended  by  the  powers  of  life,  it  is  not  easy 
to  perceive  how  nitrate  of  silver  could  as  such  be  circulated  with  the  albumen 
or  salts  of  the  serum.  Some  other  corrosive  poisons,  such  as  potash  and  the 
mineral  acids,  having  a  purely  local  action,  are  no  doubt  capable  of  entering 
into  the  circulation.  With  regard  to  potash,  its  chemical  effects  may  be  soon 
observed  on  the  urine,  although  analysis  may  fail  to  detect  it  either  in  this  fluid 
or  in  the  blood.  A  case  reported  by  Dr.  Letheby,  shows  that  even  when  sul- 
phuric acid  is  taken  in  a  concentrated  form  it  is  liable  to  be  absorbed  and  to 
become  eliminated  in  the  urine.  A  boy  aged  nine  years  swallowed  an  ounce 
of  the  acid,  and  recovered  in  a  few  days.  For  the  first  four  days  a  laige 
quantity  of  sulphuric  acid  was  passed  with  the  urine.  (Med.  Gaz.  xxxix. 
116.) 

The  fact,  that  substances  are  absorbed  which  commonly  act  as  poisons  in- 
dependently of  this  process,  might  be  considered  an  argument  against  the 
necessity  for  absorption  taking  place  in  any  case,  in  order  fiiat  a  poison  should 
produce  its  usual  effects  on  the  body.  This  question  will  be  presently  con- 
sidered   In  the  mean  time  it  is  quite  certain,  whatever  may  be  their  mode  of 
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action,  that  some  poisons  find  their  way  into  the  blood,  even  when  their  pre- 
sence cannot  be  chemically  detected  in  this  fluid.  As  an  additional  proof  of 
the  extensive  diffusion  of  a  poison  throughottt  the  body,  and  its  circulation  by 
the  blood,  may  be  mentioned  the  interesting  fact,  that  in  the  case  of  a  pregnant 
female  poisoned  by  arsenic  in  the* fourth  month  of  pregnancy,  this  substance 
was  detected,  by  MM*.  Mareska  and  Lardos,  in  the  body  of  the  foetus.  The 
poison  was  also  discovered  in  the  uterus  and  placenta,  the  latter  organ  con- 
taining a  larger  proportion  than  the  fcetus,  but  there  was  none  in  the  liquor 
amnii  (6az.  des  Hopitaux,  Janvier  1846.)  Even  the  entozoa  found  in  the 
human  body  become  under  these  circumstances  thoroughly  impregnated  with 
th^  poison.  In  the  case  of  a  female  poisoned  by  arsenic,  whose  viscera  were 
forwarded  to  me  for  examination  in  July  1845, 1  found  the  poison  in  a  worm 
(lumbricua  teres)  which  was  discovered  dead  in  the  small  intestines  (Guy's 
Hosp.  Rep.  October  1846,  p.  462.) 

Such,  then,  are  the  facts  which  prove  that  poisons  are  absorbed.  There 
are  many  substances  of  the  absorption  of  which  no  proof,  chemical  or  physio- 
logical, can  be  offered ;  but,  judging  by  analogy,  it  does  not  seem  unfair  to 
infer,  that  most  if  not  all  poisons  can,  sooner  or  later,  enter  into,  and  circulate 
with  the  blood. 

But  is  this  absorption  necessary  to  their  fatal  action  ?  In  some  cases,  as  in 
the  action  of  the  corrosive  poisons,  the  nitrate  of  silver,  the  mineral  acids  and 
alkalies,  it  certainly  does  not  appear  to  be  necessary.  In  other  cases,  as  in 
the  action  of  arsenic,  corrosive  sublimate,  and  alcohol,  the  question  does  not 
admit  of  so  ready  an  answer. 

It  might  be  supposed,  that  if  the  blood  of  a  poisoned  animal  were  found  to 
be  poisonous,  the  question  would  be  answered  in  the  affirmative.  Vemi^re 
has  shown  by  an  ingenious  experiment,  tliat  the  venous  blood  of  an  animal 
poisoned  by  nux  vomica  is  capable  of  acting  as  a  poison  to  another ;  and  it  is 
highly  probable  that  if  a  very  large  dose  of  nux  vomica  could  be  given  to  one 
animal,  and,  while  labouring  under  its  effects,  a  sufficient  quantity  of  blood 
could  be  taken  from  it  and  transfused  into  tlie  body  of  another,  it  might  be 
found  that  this  liquid  would  act  as  a  poison  and  cause  death.  There  are, 
however,  insuperable  obstacles  to  the  performance  of  such  an  experiment;  be- 
cause if  a  lai^  dose  of  poison  be  given  to  the  first  animal,  it  may  die  before  a 
sufficient  quantity  of  blood  be  transfused  from  it.  If  a  small  quantity  of  poison 
be  given,  or  a  small  quantity  of  blood  be  transfused,  no  fair  inference  can  be 
drawn  from  the  results ;  if  a  large*  quantity  of  blood  be  transfused,  this  may 
cause  the  death  of  the  animal  which  loses  the  blood,  and  yet  not  be  sufficient 
to  produce  fatal  effects  in  the  other. 

Magendie  has  adopted  the  view,  diat  all  poisons  are  absorbed,  and  that  the 
blood  is  in  all  cases  a  solvent  of  them.  According  to  him,  they  are  transmitted 
to  the  brain,  and  destroy  life  by  directly  affecting  this  organ  by  contact.  Mr. 
Blake,  who  limits  his  definition  of  the  word  poison  to  those  substances  which 
appear  to  destroy  life  by  their  effects  on  the  nervous  system,  has  come  to  the 
conclusion  from  experiments  on  animals,  that  not  only  are  all  poisons  absorbed 
into  the  blood,  but  tfiat  absorption  into  the  circulation  is  in  every  case  necessary 
to  their  action.  This  dieory,  however,  as  we  shall  presently  see,  does  not  ex* 
plain  all  the  facts  which  have  been  observed  and  recorded  by  toxicoiogists. 
We  cannot  exclude  from  the  class  of  poisons  the  mineral  acids,  and  yet  there 
is  not  the  least  reason  to  believe  that  absorption  is  at  all  necessary  to  the  action 
of  these  bodies. 

In  the  treatment  of  cases  of  poisoning,  it  is  necessary  to  bear  in  mind,  that 
blood-letting  tends  to  promote  the  absorption  of  poisons,  and  therefore  to  in- 
crease the  danger.  The  administration  of  emetics  which  produce  nausea,  such 
as  tartarised  antimony  and  ipecacuanha,  is  also  considered  to  be  injunous, 
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owing  to  absorption  going  on  more  rapidly  while  the  indiridual  is  in  thi* 
state. 

Liquid  poisons  when  swallowed  (if  we  except  those  which  have  a  local  and 
oonosive  action)  are  more  rapidly  absorbed  than  those  which  are  solid.  So- 
luble poisons  undergo  absorption  more  rapidly  than  those  which  are  insoluble, 
and  the  larger  the  quantity  of  fluid  in  which  the  soluble  poison  is  taken,  the 
more  speedUly  it  is  carried  into  the  circulation.  Some  solid  substances  which 
are  but  litde  soluble  (arsenious  acid)  are  however  very  soon  absorbed  in  suffi- 
cient proportion  to  produce  well-marked  symptoms.  Others,  which  are  not 
▼ery  soluble  in  water,  may  become  dissolved  in  the  acid  secretions  of  the 
stomach,  and  be  thus  absorbed.  The  carbonate  of  lead  and  arsenite  of  copper 
are  instances  of  this  kind. 

STHPATHY.^-When  a  poison  destroys  life  without  apparently  entering  into 
the  blood,  it  is  said  to  act  through  a  shock  or  impulse  transmitted  from  the 
sentient  extremities  of  the  nerves  of  the  part  tb  which  it  is  applied ;  and  this 
is  the  theory  by  which  the  remote  influence  of  many  poisons  on  vital  organs 
has  been  explained.  It  is  what  is  termed  an  action  by  sympathy.  This  view 
of  the  action  of  poisons  is  founded  on  the  fact  that  some  of  these  agents  pro- 
duce their  eflects  with  too  great  rapidity  to  allow  of  the  supposition  of  absorp- 
tion being  necessary.  Thus  concentrated  hydrocyanic  acid  in  large  doses, 
strychnia,  and  other  alkaloidal  poisons,  will  afiect  an  animal  in  a  few  seconds. 
In  exhibiting  hydrocyanic  acid  to  three  young  cats,  the  symptoms  of  poisoning 
came  on  inunediately ;  and  deatii  took  place,  as  neariy  as  could  be  ascertained, 
in  from  five  to  ten  seconds.  Sir  B.  Brodie  and  Dr.  Christison  have  also  ob- 
served this  instantaneous  action  on  animals  in  employing  alcohol  and  muriate 
of  conia.  There  was  no  perceptible  interval  between  the  contact  of  the  poi- 
son and  the  production  of  its  efllects.  In  some  instances,  the  efiect  of  these 
powerful  agents  on  the  nerves  has  been  actually  visible,  as  in  the  instance 
already  cited,  of  the  immediate  arrest  of  the  peristaltic  motion  of  the  intestines 
by  the  contact  of  ticunas.  Although  when  applied  to  a  wound  or  introduced 
into  the  stomach,  there  is  no  apparent  local  change,  we  cannot  doubt,  from  the 
rapidity  with  which  the  eflfects  ensue,  that  some  mipression  is  produced  on  the 
nerves,  and  transmitted  by  them  to  remote  organs.  The  experiments  of  Addi- 
son and  Morgan  render  it  probable  that  the  impression  is  transmitted  by  the 
ganglionic,  and  not  by  the  cerebro-spinal,  system  of  nerves. 

An  attempt  has  been  made  to  explain  these  cases  by  assuming  that  the  pro- 
eees  of  absorption  is  more  rapidly'carried  on  than  is  commonly  supposed ;  and 
it  has  been  inferred,  because  hy<hrocyanic  acid  and  strychnia  have  been  found 
by  physiolc^cal  experiments  to  enter  the  blood  of  the  part  to  which  they  are 
applied  in  some  cases,  that  this  entrance  into  the  circulation  is  in  all  instances 
a  eondition  necessary  to  their  action.  With  regard  to  the  first  point,  Moller 
states  that  a  poison  in  solution,  brought  into  contact  with  a  wounded  surface, 
may  be  distributed  through  the  system  by  absorption  in  from  half  a  minute  to 
two  minutes ;  but  Mr.  Blake  has  inferred  from  his  experiments  that  a  poison 
may  be  diffused  through  the  body  in  so  short  a  period  of  time  as  nine  seconds; 
and  he  further  asserts  that  an  interval  of  always  more  than  nine  seconds  elapses 
between  the  introduction  of  a  poison  into  the  capillaries  or  veins,  and  the  ap- 
pearance of  its  first  effects.  The  experiments  by  which  this  gentleman  en- 
deavoured to  show  the  rapidity  with  which  the  blood  circulates,  do  not  appear 
to  me  to  be  satisfactory.  The  mode  of  experimenting  on  animals  by  injecting 
poisonous  liquids  into  the  blood-vessels  is  liable  to  give  rise  to  great  fallacies, 
as  tiie  animal  is  placed  in  an  unnatural  condition ;  and  no  account  is  taken  of 
the  injury  which  is  thus  mechanically  done  by  the  injection  of  liquids  into  the 
eireulation.  How  litde  such  experiments  can  be  trusted  for  practical  purposes 
will  be  obvious  from  the  following  fact: — Dr.  Christison  injected  some  muriate 
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of  Gonia  into  &e  femoral  yein  of  a  dog.  There  was  no  appTQciable  interval 
between  the  moment  at  which  the  poison  was  injected  and  that  in  which  die 
animal  died :  certainly  the  interval  did  not  exceed  Mree,  or  at  most  four,  seconds 
(On  Poisons,  p.  8.)  Mr.  Blake  performed  the  same  experiment;  but  he  found 
that  fifteen  seconds  elapsed  before  there  were  any  symptoms,  and  the  animal 
did  not  die  until  thirty  seconds  had  elapsed !  He  repeated  this  experiment  four 
times,  and  in  no  instance  did  any  symptoms  manifest  themselves  in  less  than 
fifteen  seconds !  This  was  not  owing  to  any  want  of  virulence  in  the  poison; 
for  by  no  other  substance  that  he  used,  had  death  been  produced  in  so  short  a 
time  (Ed.  Med.  and  Surg.  Joum.  53,  p.  44.)  Here,  then,  are  conflicting  re- 
sults, showing,  as  it  appears  to  me,  that  there  is  something  fatal  to  a  correct, 
determination  of  the  rapid  action  of  poisons  by  these  injection-experiments. 
It  is  not  likely  that  Dr.  Uhnstison  should  have  been  mistaken  in  his  estimate 
of  the  time ;  and,  therefore,  his  result,  together  with  similar  results  of  rapid 
action  obtained  by  others  in  operating  with  other  poisons,  shows  that  while 
Mr.  Blake's  theory,  that  nine  seconds  always  elapse  between  the  introduction 
of  a  poison  into  the  capillaries  or  veins  and  the  appearance  of  its  first  efiectSt 
may  be  in  accordance  with  his  own  experiments,  it  is  inconsistent  with  the  re- 
sults obtained  by  others  whose  observations  were  made  irrespectively  of  any 
theory  on  the  subject.  Admitting  that  the  absorption  of  poisons  takes  place 
so  rapidly  as  he  alleges,  it  is  of  course  a  pure  question  of  fact'^as  to  the  time  at 
which  their  efiects  begin  to  manifest  themselves.  In  experimenting  upon  cats 
with  prussic  acid,  I  have  seen  the  efiects  produced  so  rapidly,  that  there  was 
no  sensible  interval  between  the  application  of  the  poison  to  the  tongue  and 
^eir  production ;  and  death  took  place  in  a  period  of  time  actually  shorter  than 
that  which  is  here  stated  to  be  necessary  for  the  appearance  of  the  first  symp- 
toms of  poisoning.  In  Freeman's  case  (see  post,  poisoning  by  hydrocyanic 
acid,)  it  was  stated  by  the  medical  witnesses,  that  a  dog  died  in  three  seconds 
from  the  efiects  of  a  large  dose  of  hydrocyanic  acid.  Unless,  dien,  it  be 
rendered  probable  that  a  poison  may  be  cireulated  throng  the  whole  of  the 
body  in  a  much  shorter  period  of  time  than  that  stated  by  Mr.  Blake,  we  must 
admit  that  these  agents  do  occasionally  produce  their  efiects  by  what  is  termed 
sjrmpathy,  or  by  a  shock  transmitted  through  the  nervous  system. 

Some  poisons  appear  to  act  only  by  absorption,  and  others  independently 
of  that  process.  Thus,  to  take  two  animal  poisons,  that  of  the  rattle-snake 
produces  symptoms  instantly,  or  within  a  few  seconds  ;---certainly  within  a 
period  of  time  so  short  as  not  easily  to  allow  of  the  hypothesis  of  the  poison 
being  difiused  by  absorption.  On  the  other  hand,  the  poison  of  hydrophobia 
by  its  long  incubation  appears  to  act  by  absorption;  for  we  can  hardly 
imagine,  if  it  acted  sympathetically  on  the  nerves  by  contact,  that  its  operation 
should  be  often  suspended  for  so  many  months.  It  seems  to  me  that  if  we 
are  to  take  the  rapid  efiect  of  a  poison  as  favourable  to  the  supposition  of  its 
action  by  S3rmpa^y,  we  must  take  its  very  slow  operation  as  favourable  to  the 
hypothesis  that  absorption  is  a  state  necessary  to  its  action  on  the  system. 
TTiis  would  explain  why  symptoms  have  not  appeared  where  the  bitten  part 
has  been  early  excised.     (See  Hydrophobia,  post.) 

[The  poison  of  the  rettle-snake  is  by  no  means  so  rapid  in  its  efiects  as 
stated  by  Mr.  Taylor,  and  in  most  cases  there  is  every  evidence  of  its  absorp- 
tion, as  the  swelling  and  pain  gradually  extend  from  the  wounded  part  towards 
the  great  animal  centre,  and  may  be  retarded  by  the  application  of  a  ligature 
between  this  part  and  the  heart.— -G.] 

It  appears  probable  that  even  with  the  same  poison,  absorption  may  be 
sometimes  necessary  to  its  action,  and  at  other  times  not.  Alcohol  presents 
this  anomaly.  A  man  has  been  known  to  fall  senseless  instantaneously  from 
a  powerful  dose  of  alcohol;  in  other  instances,  some  minutes  have  elapsed 
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before  the  symptoniB  of  pokoning  have  manifested  themselTee.  Dr.  Percy 
has  observed  this  difference  in  the  effects  on  animals  poisoned  by  this  liquid, 
bat,  in  the  greater  number  of  cases,  an  interval  of  a  few  minutes  passed  before 
a  total  loss  of  sensibility  supervened.  Hence  he  infers,  that  absorption  is  gene- 
rally necessary  for  the  action  of  alcohol.  He  has  not  found  that  the  evacuation 
of  the  contents  of  the  stomach  by  the  stomach-pump  removed  the  symptoms— a 
&et  in  £ivour  of  its  acting  by  absorption.  The.  same  has  been  observed  with 
re^>ect  to  arsenic;  the  symptoms  have  not  abated,  and  persons  have  died  after 
the  poison  had  been  completely  removed  from  the  stomach,  partly  by  vomit* 
iog,  and  partly  by  mechanical  means.  It  is  also  worthy  of  remark,  that 
arsenic,  when  in  a  state  of  solution,  is  very  rapidly  absorbed.  The  effects 
produced  by  absorbed  arsenic  are,  in  some  respects,  different  from  those  ex- 
cited by  its  local  contact;  and  thus  we  may  trace  sometimes  the  exact  period 
of  its  entrance  into  the  circulation.  Faintness,  syncope,  and  general  depres- 
sion, with  an  indescribable  oineasiness,  are  among  the  first  symptoms  caused 
by  absorbed  arsenic;  and,  in  a  series  of  cases  which  I  had  to  examine,  these 
symptoms  showed  themselves  in  from  five  to  ten  minutes  after  the  poison  had 
been  taken  in  the  state  of  solution  (see  Arsenic,  post.)  Orfila  found  that  when 
arsenic  in  solution  was  injected  into  the  stomachs  of  dogs,  it  might  be  detected 
in  the  blood  in  less  than  two  hours ;  and  in  the  urine  in  from  six  to  eight  hours 
(Toxicol.  1,  307,  718;  also  Galtier,  Toxicologic,  1,  318.)  It  has  been  sup- 
posed that  the  circumstance  of  a  solid  poison  being  more  energetic  and  speedy 
in  its  action,  when  in  a  state  of  solution,  was  in  favour  of  the  view  that  it  acted 
always  by  absorption.  This,  however,  is  erroneous :  it  proves  notiiing  either 
way ;  for  it  is  obvious  that  in  this  finely  divided  state  it  is  not  only  better  fitted 
for  absorption,  but  it  is,  at  the  same  time,  better  adapted  to  act  on  the  sentient 
extremities  of  the  nerves. 

Thus,  then,  I  think  we  may  draw  diese  conclusions:—!.  That  the  greater 
number  of  poisons  are  absorbed,  and  ^^^  ^if  remote  influence  is  conveyed 
through  the  medium  of  the  blood.  2.  That  it  may  also,  in  certain  cases,  be 
conveyed  by  contact  with  the  sentient  extremities  of  nerves  through  the  nervous 
system.     3.  That  some  poisons  may  act  in  both  ways  at  different  times. 

Cause  of  dxatb. — When  a  poison  operates  rapidly  without  entering  the 
blood,  death  is  ascribed  to  the  shock  impressed  on  the  general  nervous  system, 
from  the  contact  of  the  poison  with  the  nerves  of  &e  living  tissues.  The 
nature  of  the  fatal  impression  thus  produced  can  no  more  be  determined  than 
the  nature  of  thought  or  sensation.  There  is  no  greater  difficulty  in  conceiving 
that  such  an  impression  may  be  excited  by  a  poison,  than  that  a  slight  me- 
chanicai  injury  in  a  remote  part  of  the  body  may  cause  an  attack  of  tetanus 
(Addison  and  Morgan  on  Poisonous  Agents,  p.  64.)  The  fact  that  the  greater 
number  of  poisons  enter  the  blood  and  act  through  this  fluid,  does  not  bring  us 
any  nearer  to  an  explanation  of  the  direct  cause  of  death.  One  hypothesis  as- 
somes  that  the  oigan  remotely  affected  is  poisoned  by  the  blood  which  con- 
tains the  substance  dissolved.  This  doctrine  has  been  lately  revived  by  Liebig  in 
a  new  form.  He  considers  that  the  alkaloidal  poison — morphia,  for  example, 
may  be  chemically  converted  into  brain  by  the  subtraction  of  some  elements  and 
the  addition  of  others ;  the  quality  of  the  cerebral  matter  becoming  thereby  altered, 
and  rendered  unfit  to  support  vital  energy.  (Anl.  Ghem.  183.)  It  may  be 
suflicient  to  say  there  do  not  appear  to  be  any  grounds  for  admitting  such  an 
extraordinary  hypothesis ;  and  that  the  poison  occasionally  operates  with  too 
great  rapidity  to  allow  of  the  supposition  of  such  a  physical  change  of  structure 
takii^  place.  Anglada  supposes  that  a  poison  when  absorbed,  may  act  direcdy 
on  the  Mood  by  destroying  its  vitality.  Addison  and  Morgan  beheve  that  the 
poison,  when  in  &e  blood,  acts  upon  the  sentient  extremities  of  the  nerves  of 
die  lining  membrane  of  the  vessels,  and  that  thereby  a  fatal  impression  is  pro* 
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dnced  S3nnpathetically  on  the  general  nervous  system.  This  theory  is  sup- 
ported by  those  experiments  in  which  death  has  been  caused  by  the  injection 
of  poison  into  the  blood  either  instantaneously  or  within  a  few  seconds.  Dr. 
Christison's  experiment  with  muriate  of  conia  appears  to  admit  of  explanation 
only  upon  this  view;  for  the  circulation-theory  will  not  explain  the  fatal 
result 

Those  who  advocate  the  doctrine  of  universal  absorption  in  opposition  to 
tliat  of  sympathy,  suppose  that  they  thereby  easily  account  for  the  cause  of 
death;  but  nothing  can  be  more  unfounded.  Admitting  that  every  poison 
entered  into  the  blood,  and  could  be  chemically  detected  in  this  fluid,  it  would 
yet  remain  to  be  explained  how  it  operated  when  there,  to  destroy  life.  At 
present  there  is  no  satisfactory  theory  to  account  for  the  fatal  effect.  All  we 
know  from  observation  is,  that  whether  the  poison  be  in  the  midst  of  the  blood 
in  an  external  wound,  or  circulating  through  an  artery  or  vein  in  •the  interior 
of  the  body,  it  destroys  life.  It  may  be  expected  that  in  the  progress  of 
microscopic^  research,  the  precise  effect  produced  by  poisons  on  the  blood  will 
hereafter  become  a  subject  of  demonstration ;  but,  at  present,  the  modus  ope- 
randi is  a  perfect  mystery.  We  trace  the  poison  to  the  circulation,  and  w6 
observe  that  death  is  the  result;  but  neither  the  chemist  nor  the  microscopist 
can  throw  the  least  light  upon  the  changes  produced  by  the  poison  in  the  blood 
or  in  the  organs  necessary  to  life.  Some  observers  have  stated  that  in  arsenical 
poisoning,  me  blood  is  very  liquid,  as  in  cases  of  asphyxia,  and  that  it  does 
not  so  readily  coagulate  as  in  health :  but  M.  Flandin  has  compared  the  analy- 
sis of  healthy  blood  with  that  of  blood  taken  from  a  person  poisoned  by  arsenic, 
and  could  perceive  no  difference  in  its  constitution.     fDes  Poisons,  1,  660.) 

The  action  of  poisons  is  liable  to  be  modified  by  habit,  idiosyncrasy,  and 
a  diseased  condition  of  the  body.  The  influence  of  disease  in  increasing  or 
diminishing  their  action,  will  be  a  subject  for  consideration  hereafter.  ' 

Habit,  it  is  well  known,  diminishes  the  effect  of  certain  poisons  :^4hus  it  ^ 

'  is  that  opium,  when  frequently  taken  by  a  person,  loses  its  effect  after  a  time,  ' 

and  requires  to  be  administered  in  a  much  larger  dose.    Indeed,  confirmed  ^ 

opium-eaters  have  been  enabled  to  take  at  once,  a  quantity  of  the  drug  which  ' 

would  have  infallibly  killed  them,  had  they  commenced  with  it  in  flie  first 
instance.  Even  infants  and  young  children,  who  are  well  known  to  be  espe- 
cially susceptible  of  the  effects  of  opium,  and  are  liable  to  be  poisoned  by  very 
small  doses,  may,  by  the  influence  of  habit,  be  brought  to  take  the  drug  in  very 
large  quantities.    This  is  well  illustrated  by  a  statement  made  by  Mr.  Grainger,  < 

in  the  Report  of  the  Children's  Employment  Commission.  It  appears  that  the 
system  of  drugging  children  with  opium  in  the  Factory  districts,  commences 
as  soon  after  birth  as  possible ;  and  the  dose  is  gmdually  increased  until  the  < 

child  takes  from  fifteen  to  twenty  drops  of  laudanum  at  once !  This  has  the 
effect  of  throwing  it  into  a  lethargic  stupor.  Healthy  children  of  the  same  age 
would  be  killed  by  a  dose  of  five  drops.  Dr.  Christison  has  remarked  that 
this  influence  of  habit  is  chiefly  confined  to  poisons  derived  from  the  organic 
kingdom ;  and  I  quite  agree  with  him,  in  thinking  that  the  stories  related  of 
arsenic-eaters,  and  corrosive  sublimate-eaters,  are  not  to  be  credited.  There 
is  no  proof  that  any  human  being  has  ever  accustomed  himself,  by  habit,  to 
take  these  substances  in  doses  that  would  prove  poisonous  to  the  generality  of 
adults,    I  have  only  met  with  one  fact  which  appears  adverse  to  this  opinion*  i 

M.  Flandin  states  fliat  he  gave  to  animals  doses  of  arsenious  acid  in  powder,  j 

commencing  with  l-65th  of  a  grain  mixed  with  their  food;  and  that  in  nine  | 

months,  by  progressive  increase,  they  bore  a  dose  of  upwards  of  fifleen  grains 
of  arsenious  acid  in  powder  in  twenty-four  hours,  without  their  appetite  or  | 

health  becoming  affected !    (Trait§  des  Poisons,  i.  737.)     This  is  contrary  to  i 

all  experience  in  the  medicinal  use  of  arsenic  in  the  human  subject ;  for,  as  it  | 
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will  be  seen  hereafter  (see  Aksxnic,)  a  very  slight  increase  of  a  medicinal  dose 
has  ofken  been  attended  with  such  alarming  symptoms,  as  to  render  a  discon- 
tinuance of  &e  medicine  absolutely  necessary  to  the  safety  of  the  person. 
The  only  form  in  which  I  have  known  the  question  of  habit  to  be  raised  in 
medical  jurispmdence  is  this :  whether,  while  the  more  prominent  effects  of 
the  poison  are  thereby  diminished,  the  insidious  or  latent  effects  on  the  con- 
sdtntion  are  at  the  same  time  counteracted*  The  answer  is  of  some  import- 
ance in  relation  to  the  subject  of  life-insurance :— -for  the  concealment  of  the 
practice  of  opium-eating  by  an  insured  party  has  already  given  rise  to  an  action, 
in  which  medical  evidence  on  this  subject  was  rendered  necessary.  As  a 
general  principle,  we  must  admit  that  habits  cannot  altogether  counteract  these 
insidious  effects  of  poisons;  but  that  the  practice  of  taking  them  is  Hable  to 
give  rise  to  disease  or  impair  the  constitution. 

Idiostncbasy  differs  from  habit :-— it  does  not,  like  this  last,  diminish  the  effect 
of  a  poison ;  for  it  is  not  commonly  found  that  any  particular  state  of  body  is 
a  safeguard  against  the  effects  of  these  powerful  agents.  Some  co&istitutions 
are  observed  to  be  much  more  affected  than  others  by  certain  poisons:— >thus 
opium,  arsenic,  and  mercury,  are  substances  of  this  description,  and  this  dif- 
ference in  their  effects  is  ascribed  to  idiosyncrasy.  Dr.  Christison  mentions 
a  remarkable  instance,  in  which  a  gentleman  unaccustomed  to  the  use  of  opium, 
tMk  nearly  an  ounce  of  good  laudanum  without  any  effect  (On  Poisoning, 
33.)  This  form  of  idiosyncrasy  is  very  rare.  Certain  substances  generally 
reputed  harmless,  and,  indeed,  used  as  articles  of  food,  are  observed  to  affect 
some  persons  like  poisons.  This  is  the  case  with  pork,  certain  kinds  of  shell- 
fish, and  mushrooms.  There  may  be  nothing  poisonous  in  the  food  itself ;  but 
it  ads  as  a  poison  in  particular  constitutions :— whether  from  its  being  in  these 
eases  a  poison  per  «^  or  rendered  so  during  the  process  of  digestion,  it  is  dif- 
ficult, to  say.  The  subject  of  idiosyncrasy  is  of  great  importance  in  a  medico- 
legal view,  when  symptoms  resembling  those  of  poisoning  follow  a  meal  con- 
sisting of  a  particular  kind  of  food.  In  such  a  case,  without  a  knowledge  of 
this  peculiar  condition,  we  might  hastily  attribute  to  poison  effects  which  were 
really  due  to  another  cause.  It  would  appear  that  in  some  instances  idiosyn- 
crasy may  be  acquired-*?,  e.  a  person  who,  at  one  period  of  his  life  had  been 
in  the  habit  of  partaking  of  a  particular  kind  of  food,  may  find  at  another  period 
that  it  will  disagree  with  him.  When  pork  has  been  disused  as  an  article  of 
diet  for  many  years,  it  cannot  always  be  resumed  by  individuals  with  impunity. 
When  the  powers  of  lifid  become  enfeebled  by  age,  the  susceptibility  of  the 
system  to  poisons  becomes  increased ;  thus  aged  persons  may  be  killed  by 
comparatively  small  doses  of  arsenic  and  opium.  Cases  of  acquired  idiosyn- 
crasy are  very  rare ;  it  appears  to  be,  if  we  may  so  apply  the  term,  a  congeiutal 
eondition. 


CHAPTER  m. 

CLASBCnCATION  OF  POISONS— SPBCIAL  CHARACTBIIS  OF  tRRTT ANTS,  KAKCOTIOS» 
Aim  NARCOTICO-IRRITANTS— 4>1FFBRENCB  BBTWBBN  CORROSIVB  AND  IRBITAMT 
POISONS.      VARIBT1S8  OF  POISONS  ARRANGED  IN  dJLSBBS* 

Poisons  were  formerly  arranged  in  three  classes,  according  to  the  kii^gdom 
fipom  which  they  were  obtained ;  and  thus  we  had  mineral,  animal,  and  vegeta^ 
Me  poisons.  The  inutility  of  such  a  classification  must  be  apparent  when  U 
is  coDsideied,  that  we  do  not,  by  adopting  it,  acquire  any  knowledge  of  the 
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properties  of  a  poison  or  of  its  action  on  the  economy.  If  applied  at  all,  it 
should  be  only  in  a  form  subordinate  to  a  physiological  classification,  so  as  to 
allow  of  the  arrangement  of  poisons  in  analogous  groups.  One  of  the  most 
recent  writers  on  Toxicology,  M.  Flandin,  has  endeavoured  to  revive  the  old 
division  of  poisons  into  mineral,  vegetable,  and  animal.  (Traits  des  PoisosB^ 
i.  225,  ed.  1846.)  There  appears  to  be  no  good  reason  for  the  reintrodnction 
of  this  classification,  while  there  are  many  objections  to  it  In  stating  that 
opium  is  a  narcotic,  or  that  candiarides  is  an  irritant  poison,  we  convey  some 
idea  of  the  mode  of  action  of  these  substances ;  but  it  is  not  so  when  we  apply 
to  them  only  the  terms  vegetable  and  animal.  We  are  then  left  in  entire  un- 
certainty as  to  their  mode  of  operation.  All  classifications  are  necessarily 
more  or  less  arbitrary ;  but  in  making;  our  selection,  we  are  bound  to  prefer 
that  which,  while  it  arranges  poisons  in  a  certain  order,  carries  us  beyond  the 
mere  knowledge  of  the  kingdoms  from  which  they  are  derived. 

Poisons  may  be  divided  into  three  classes,  according  to  their  mode  of  action 
on  the  system ;  namely,  Irrttants,  Narcotics,  and  Narcotico-Irrttants. 
This  classification  is  a  modification  of  that  originally  proposed  by  Orfila ;  and 
is  almost  universally  adopted  by  toxicologists. 

The  Irrttants  are  possessed  of  these  common  characters.  When  taken 
in  ordinary  doses,  they  occasion  speedily  violent  vomiting  and  purging.  These 
symptoms  are  either  accompanied  or  followed  by  intense  pain  in  the  abdomen. 
The  peculiar  effects  of  the  poison  are  manifested  chiefly  on  the  stomach  and 
intestines,  which,  as  their  name  implies,  they  irritate  and  inflame.  Many  sub- 
stances belonging  to  this  class  of  poisons  possess  corrosive  properties,  such  as 
the  strong  mineral  acids,  caustic  alkalies,  bromine,  corrosive  sublimate,  and 
others.  These,  in  the  act  of  swallowing,  are  commonly  accompanied  by  an 
acrid  or  burning  taste,  extending  from  the  mouth  down  the  oesophagus  to  the 
stomach.  Some  irritants  do  not  possess  any  corrosive  action, — of  which  we 
have  examples  in  arsenic,  the  poisonous  salts  of  barytes,  carbonate  of  lead, 
cantharides,  Adc,  and  these  are  oflen  called  pure  irritants.  They  exert  no 
chemical  action  on  the  tissues  vrith  which  they  come  in  contact ;  they  simply 
irritate  and  inflame  them. 

There  is  this  difference  between  Corrosivb  and  Irrttant  poisons.  Under 
the  action  of  corrosive  poisons,  the  symptoms  are  commonly  manifested  im* 
mediately,  because  mere  contact  produces  disorganization  of  a  part,  usually 
indicated  by  some  well-marked  symptoms.  In  the  action  of  the  purely  irritant 
poisons,  the  symptoms  are  generally  more  slowly  manifested,  rarely  showing 
^emselves  until  at  least  half  an  hour  has  elapsed  from  the  time  of  swaUowing 
the  substance.  Of  course,  there  are  exceptions  to  this  remark  ;  for  sometimcfls 
irritants  act  speedily,  though  seldom  with  the  rapidity  of  corrosive  poisons. 
It  is  important,  in  a  practical  view,  to  distinguish  whether  in  an  unknown  case* 
the  poison  which  a  person,  requiring  immediate  treatment,  may  have  swallowed, 
be  irritant  or  corrosive.  This  may  be  commonly  determined  by  the  answer 
to  the  question,  as  to  the  time  at  which  the  symptoms  appeared  after  the  sus- 
pected poison  was  taken.  In  this  way  we  may  often  easily  distinguish  between 
a  case  of  poisoning  from  arsenic  and  one  from  corrosive  sublimate.  There  is 
also  another  point  which  may  be  noticed.  As  the  corrosion  is  due  to  a  decided 
ebemieal  action,  so  an  examination  of  the  mouth  and  fauces  may  enable  us  to 
determine  the  nature  of  the  poison  swallowed. 

It  has  been  already  stated  that  ikere  are  many  irritant  poisons  which  have 
no  corrosive  properties,  and  therefore  never  act  as  corrosives ;  but  it  must  be 
nplembered  that  every  corrosive  may  act  as  sn  irritant  Thus  the  action  of 
corrosive  sublimate  is  that  of  an  irritant  poison,  as  while  it  destroys  some  parts 
of  the  coats  of  the  stomach  and  intestines,  it  irritates  and  inflames  others.  So 
agaiitmosteocrosive  poisons  may  lose  their  corrosive  pioperties  by  difaitioA 
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with  water,  and  then  they  act  simply  as  irritants.  This  is  the  case  with  the 
mineral  acids,  and  bromine.  In  some  instances,  it  is  not  easy  to  say  whether 
an  irritant  poison  possesses  corrosive  properties  or  not  Thus  oxalic  acid 
acts  immediately,  and  blanches  and  softens  the  mucous  membrane  of  the  mouth 
and  fauces,  but  I  have  never  met  with  any  decided  marks  of  what  could  be 
called  chemical  corrosion  produced  by  it  in  the  stomach  or  viscera. 

Irritant  poisons,  for  the  most  part,  belong  to  the  mineral  kingdom ;  and  they 
may  be  divided  into  the  non-metallic  and  metallic  irritants.  There  are  a  few 
derived  from  the  animal  and  vegetable  kingdom ;  but  these  are  not  very  often 
employed  criminally.  Some  of  the  gases  likewise  belong  to  the  class  of  irri* 
tant  poisons. 

Narcovic  poisons  havQ  their  operation  confined  to  the  brain  and  spinal 
marrow.  Either  immediately  or  some  time  after  the  poison  has  been  swallowed, 
the  patient  suffers  from  cephalalgia,  vertigo,  paralysis,  coma,  and  in  some  in- 
stances tetanus.  They  have  no  acrid  burning  taste  like  the  corrosive  irritants ; 
and  they  very  rarely  give  rise  to  vomiting  or  diarrhoea.  When  these  symp- 
toms follow  the  ingestion  of  the  poison  into  the  stomach,  the  effect  may  be 
ascribed  either  to  the  quantity  in  which  the  poison  has  been  taken,  and  the 
mechanical  distention  of  the  stomach  thereby  produced,  or  to  the  poison  being 
combined  with  some  irritating  substance,  such  as  alcohol.  The  pure  narco- 
tics are  not  found  to  irritate  or  inflame  the  viscera. 

Notwithstanding  the  well-defined  boundary  thus  apparently  existing  between 
these  two  classes  of  poisons,  it  must  not  be  supposed  that  each  class  of  bodies 
win  always  act  in  the  manner  indicated.  Some  irritants  have  been  observed 
to  affect  the  brain  or  the  spinal  marrow  remotely.  This  is  the  case  with  oxalic 
acid  and  arsenic.  Both  of  these  common  poisons  have  in  some  instances  given 
rise  to  symptoms  closely  resembling  those  of  narcotic  poisoning ;  namely  coma, 
paralysis,  and  tetanic  convulsions.  I  have  met  with  one  oase  of  poisoning  by 
arsenic  in  which  there  was  paralysis  of  the  extremities  with  an  entire  absence 
of  purging  during  the  eight  days  which  the  deceased  survived.  Thus,  then, 
we  must  not  allow  ourselves  to  be  deceived  by  the  Jdea  that  the  symptoms  are 
always  clearly  indicative  of  the  kind  of  poison  taken.  The  narcotic  poisons 
are  few  in  number,  and  belong  to  the  vegetable  kingdom.  Some  of  the  poi-> 
ftonous  gases  possess  a  narcotic  action. 

NABConco-lRRrrANTS. — Poisons  belonging  to  this  class  have,  as  the  name  im^ 
plies,  a  compound  action.  They  are  chiefly  derived  from  the  Vegetable  king- 
dom. At  variable  periods  after  being  swallowed,  they  give  rise  ^  vomiting 
and  diarrhoea  like  irritants ;  and  sooner  or  later  produce  stupor,  coma,  paralysis 
and  convulsions,  owing  to  tlieir  effect  on  the  brain  and  spinal  marrow^  They 
possess  the  property,  like  irritants,  of  irritating  and  inflaming  the  alimentary 
canal.  As  fanuliar  examples  we  may  point  to  nux  vomica,  monkshood,  and 
poisonous  mushrooms.  This  class  of  poisons  is  very  numerous,  embracing  a 
large  variety  of  well-known  vegetable  substances;  but  they  rarely  form  a 
subject  of  difficulty  to  a  medicsi  practitioner.  The  fact  of  the  symptoms 
occurring  after  a  meal  at  which  some  suspicious  vegetables  may  have  been 
eaten,  coupled  with  the  nature  of  the  symptoms  themselves,  will  commonly 
indicate  the  class  to  which  the  poison  belongs.  Some  narcotioo-irritants  have 
a  hot  acrid  taste,  such  as  the  aconite  or  monkshood. 

.1  here  subjoin  tables  of  the  more  important  poisons,  with  the  properties  of 
which  it  is  necessary  for  a  medical  jurist  to  be  acquainted.  Poisons  are 
divided  into  three  classe»-^ 

IRUTANTS  HtllCOTlCS  lABCOTICO-IUITAIITS. 

miTART  poisons  may  be  divided  into 

MINERAL  VEGETABLE  ANIMAL 

aad  MINERAL  IRRITANT  POISONS  may  be  subdivided  into  Nom- 
XBTAixic  and  Mstajluc. 
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IRRITANT  POISONS. 
1.  Non-metallic  Irritants. 

Scids. — Sulphuric  acid.  Aromatic  sulphuric  acid.  Sulphate  of  indigo. 
Nitric  acid.  Muriatic  acid.  Phosphoric  acid.  Nitro-muriatic  acid. 
Nitro-sulphnric  acid.  Oxalic  acid.  Tartaric  acid.  Citric  acid.  Acetic 
acid.     Vinegar. 

Alkahea. — Potash  and  its  carbonates.  Soda  and  its  carbonates.  Ammonia 
and  its  carbonates.     Baryta.     Strontia.     Lime. 

Alkaline  fi^a//9.— Binoxalate  of  potash.  Bitartrate  of  potash.  Bromide  of  po- 
tassium. Iodide  of  potassium.  Sulphurets  of  potassium  and  sodium.  Per- 
sulphuret  of  calcium.  Alkaline  hypochlorites  (chlorides  of  potash,  soda,  and 
lime.)  Muriate  of  ammonia.  Nitrate  of  potash.  Sulphate  of  potash. 
Sulphate  of  alumina  and  potash  (alum.)     Chloride  of  sodium  ^common  salt.) 

Jlfetai/otc/a/i'ot«c^n».«— Phosphorus.    Chlorine.    Bromine.    lodme.    Sulphur. 

2.  Metallic  Irritants. 

Arsenic.  Arsenious  acid.  Arsenite  of  potash  (Fowler's  solution.)  Metallic 
arsenic.  Fly  powder.  Fly  water.  Axsenicacid.  Arseniates.  Sulphurets 
of  arsenic  (orpiment,  realgar.)  Iodide  and  bromide  of  arsenic.  Arsenuretted 
hydrogen  gas.  Mercury.  Corrosive  sublimate.  Calomel.  Ammonio- 
chloride  of  mercury  (white  precipitate.)  Black  oxide  of  mercury.  Mercu- 
rial ointment.  Mercury  with  chalk  (grey  powder.)  Red  oxide  of  mercury. 
Red  precipitate.  Iodide  of  mercury.  Cinnabar.  Vermilion.  Bicyanide 
of  mercury.  Turbith  mineral.  Nitrates  of  mercury.  Acetate  of  mercury. 
Lead.  Acetate  (sugar  of  lead.)  Goulard's  extract.  Nitrate  of  lead.  Chlo- 
ride of  lead.  Oxychloride  (Turner's  yellow.)  Carbonate  of  lead  (white 
lead.)  Sulphate.  Chromate.  Iodide.  Oxides.  Copper.  Alloys  of 
copper.  Sulphate  (blue  vitriol.)  Subacetate  (verdigris.)  Oxychloride. 
Phosphate.  Sulphuret.  Ammonio-sulphate.  Nitrate.  Carbonate.  Oxides. 
Verditer.  Antimony.  Tartarised  antimony.  Chloride.  Sulphurets^ 
Oxides.  Zinc.  Sulphate  (white  vitriol,)  Acetate.  Carbonate  (calamine.) 
Tin.  Chlorides,  Dyer's  spirit.  Silver.  Nitrate  (lunar  caustic.)  Golx>. 
Terchloride.  Iron.  Sulphate  (copperas  or  green  vitriol).  Muriate. 
Bismuth,     Subnitrate.     Chrome.     Bichromate  of  potash. 

3.  Vegetable  Irritants. 

Aloes.  Anemone,  Arum.  Bryony.  Castor-oil  seeds.  Cayenne  pepper. 
Celandine.  Colocynth.  Creasote.  Croton  seeds  and  oil.  Daffodil.  Ela* 
terium.  Elder.  Euphorbium.  Gamboge.  Hyssop.  Jatropha  (Curcas.) 
Jalap.  Manchineel.  Mezereon.  Mustu^.  Ranunculus.  Savin.  Scam- 
mony.  Stavesacre.  Caltha  palustris.  Clematis  vitalba.  Cochlearia  armo- 
racia.  Cyclamen  Europsum.  Fritillaria  imperialis.  Lobelia  syphilitica. 
Plumbago  Europoa.  Rhus  toxicodendron.  Rhus  radicans.  Rhododendron 
chrysanthnm.  Sedum  acre.  Oil  of  tar.  Oil  of  turpentine.  Pyroxylic 
spirit  Dippel's  oil.  Fusel  oil.  Decayed  vegetable  matter.  Decayed 
carrots.    Potatoes,    Mould.    Mouldy  bread.     Flour,    Ergot  of  rye, 

4.  Animal  Irritants  and  Animal  Poisons, 

Caotharides.  Foisonoas  food.  Fish  poison.  The  Mosde.  Whfik.  Oyster. 
Periwinkle,    Lobster.    Cmb.    Pickled  salmon.    Herring.    Halibut,    Mac- 


I 


SYIDEXCfi  OF  POISOinilG  Of  THS  UVUTG  SCJIUSCT.  41 

kereL  Taany.  Cheese.  Sausages.  Train  oil.  Flesh  of  animals  poisoned 
firom  disease  or  decay.  Bacoa  Diseased  and  putrified  animal  matter.  Farci- 
kionia  (Glanders.)  Poison  of  the  dead  body.  Poison  of  rabies  (Hydropho- 
bia.) Poison  of  venomous  serpents.  The  viper.  RatUe-snalce.  Cobra  di 
Capello.  Venomous  insects.  Scorpion.  Scolopendra.  Spider.  Tarantula. 
Aigos  Persicus.    Bee.    Wasp.    Hornet. 

Ciau.  II. 

NARCOTIC  POISONS. 

Opium.  Morphia  and  its  salts.  Hydrocyanic  acid.  Bitter  almond.  Cherry 
laurel.  Jatropha  manihot  Cyanide  of  potassium.  Hyoscyamusw  Lactuca. 
Solanum.    Camphor.    Alcohol.    Ether. 

Clast  Hi. 

NARCOTICO-IRRTTANT  POISONS. 

GarbazoCic  acid.  Cevadilla.  Cocculus  Indicus.  Coriaria  myrtiiblia.  Darnel 
grass.  Foxglove.  HeUebore.  Hemlock.  Ipecacuanha.  Laburnum.  Lo- 
bdia  inflata.  Meadow-saffron.  Monkshood.  Mushrooms.  Nightshade. 
Nox  vomica  (Strychnia.)  Rue.  SqoilL  Thomapple.  Ticunas*  Tobacco. 
Cpes.    Woorara.    Yew. 

POlSONOV&r  GASES. 

Ammonia.    Carbonic  aeid.    Carbonle-oxide.  Carburetted  hydrogen  (coal-gas.) 

Ciik>rine«    Cyanogen.    Hydrogen.    Muriatic  acid.    Nitrogen.    Protoxide  of 

•         nitrogen.    Deutoxideof  nitrogen.    Sulphuretted  hydrogen.  Sulphurous  acid. 


CHAPTER  IV. 
EmiBircB  er  PonomRo  m  the  Lmno  sosjbct'— sTMrroMs  oocua  soddkilt— -CAn 

Sr  aSTARDATlON  OP  SYMPTOMS-— ACTION  OP  POIBORS  AOOBAVATID  BT  DiSEASB*- 
SniPTOMS  CONNECTBO  WITH  POOD  OR  MBOICIHB — BUDDBBT  DBATH  PROM  NATURAL 
OAOBaS  MISTAKEN  POR  POISONING — ^SBVBRAL  PRRSONB  ATTACSID  SIMOLTANBOUSLT**- 
■VmSRCB  PROM  THE  DETECTION  OP  POISON  IN  POOD. 

Wb  diall  next  proceed  to  consider  the  evidence  of  poisoning  in  the  living  sub^ 
jeoL  To  the  practitioner  the  diagnosis  oTa  case  of  poisoning  is  of  very  great  im- 
-portance,  as  by  mistaking  the  symptoms  produced  by  a  poison  for  those  arising 
iinom  natural  disease,  he  may  omit  to  employ  those  remedial  measures  which 
have  been  found  efficacious  in  counteracting  its  effects,  and  thus  lead  to  the  cer- 
tain death  of  the  patient.  To  a  medical  jurist  a  correct  knowledge  of  the  symp- 
tonoB  famishes  the  chief  evidence  of  poisoning,  in  those  cases  in  which  persons 
are  charged  with  the  criminal  administration  of  poison  with  intent  to  murder, 
but  firom  the  effects  of  which  the  patient  ultimately  recovers.  The  symptoms 
produced  during  life,  constitute  also  an  important  part  of  evidenoei  in  those  in- 
stanoes  in  wbfch  the  poison  proves  fataL  At  present,  however,  we  will  suppose 
the  case  to  have  be^  that  poison  has  been  taken  and  the  patient  sur^^ves^ 
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Most  toxicological  writerd  have  laid  down  certain  cbaracCers  whereby  it  is  said 
s3rniptom8  of  poisoning  may  be  distinguished  from  those  of  disease. 

1.  In  poisoninq,  tbb  symptoms  appear  suddenly,  while  the  individual  18  IN 
HEALTH. — It  is  the  common  character  of  most  poisons,  when  taken  in  the  large 
dose  in  which  they  are  usually  administered  with  criminal  intent,  to  produce 
serious  symptoms  either  immediately  or  within  a  very  short  period  after  they 
have  been  swallowed.  Their  operation,  under  such  circumstaces,  cannot  be 
suspended,  and  then  manifest  itself  after  an  indefinite  interval;  although  this  was 
formerly  a  matter  of  universal  belief,  and  gave  rise  to  many  absurd  accounts  of 
what  was  termed  slow  poisoning,  ki  modern  times,  the  negroes  of  Martinique 
have  b(«n  said  to  ];x)ssess  this  art,  but  the  late  interesting  researches  of  Dr.  RuCe 
show  that  this  is  an  erroneous  statement.  (Annates  d'Hygi^ne,  1844,  i.  392^; 
also  ii.  170.)  It  is  very  true,  that  these  powerful  agents,  given  at  intervals  in 
small  doses,  do  not  cause  those  striking  symptoms  upon  which  a  practitioner 
commonly  relies  as  evidence  of  poisoning.  They  may  then  produce  disorder, 
but  of  so  slight  a  nature,  as  scarcely  to  exeite  suspicion.  In  fact,  under  these 
circumstances,  the  symptoms  often  so  closely  resemble  those  of  disease,  that  an 
inexperienced  practitioner  may  be  easily  mistaken  respecting  their  origin,  especi- 
ally where  no  circumstances  exist  to  create  the  least  suspicion  of  criminality  on 
the  part  of  relatives  and  others  around  the  patient  Arsenic  given  in  small  doses, 
at  long  intervals,  has  thus  occasioned  symptoms  resembling  those  which  depend 
on  disease  of  the  stomach.  After  several  attacks  and  recoveries  suspicion  may 
be  completely  disarmed.  In  November  1846,  a  case  of  this  kind  was  referred 
to  me  for  investigation,  in  which  it  was  alleged  that  a  farmer  in  one  of  the  mid- 
land counties  had  been  poisoned  two  years  before  by  his  housekeeper,  who  was 
a  respectable  person,  and  most  attentive  to  him  as  a  nurse  during  his  illness. 
He  had  been  attacked  with  vomiting  and  other  signs  of  gastric  disorder,  about 
three  months  before  his  death,  but  recovered  under  medical' treatment.  About 
eight  days  before  death  the  symptoms  recurred  with  greater  violence  than  ever, 
and  he  sank,  under  them.  .  They  were  referred  to  ulceration  of  the  stomach,  so 
closely  did  they  resemble  those  of  disease.  As  there  was  no  suspicion  of  poison,, 
the  body  was  not  examined ;  and  nothing  would  have  been  known  respecting 
the  real  cause  of  death,  but  for  a  statement  made  two  years  afterwards,  by  the 
housekeeper,  that  she  had  on  two  occasions  administered  to  her  master  small 
doses  of  arsenk^  and  the  last,  probably  from  its  being  larger  than  the  first,  had 
occasioned  death.  Again,  there  are  what  are  called  accvmulafive  poisons,^- 
snbstances  which,  in  small  divided  doses,  given  at  long  interval,  produce  scarcely 
any  perceptible  effect  on  the  system ;  but  which  appear  to  accumulate  in  the 
body,  and  at  some  unexpected  time  their  power  is  manifested  with  sudden  and 
violent  energy.  To  these  forms  of  poisoning,  which  ut  is  extremely  rare  to  meet 
with  on  criminal  charges,  the  characters  about  to  be  described  are  not  appli- 
cable. 

When  poison  is  criminally  administered,  it  is  almost  always  in  such  doses 
as  to  cause  the  symptoms  to  appear  suddeniy,  and  to  run  their  course  with 
great  rapidity.  The  symptoms  of  poisoning  by  prussic  acid,  oxalic  acid,  or 
strychnia,  appear  immediately,  or  within  a  very  few  minutes  after  the  poison 
has  been  sw^owed.  In  one  case,  however,  where  the  dose  of  prussic  acid 
was  small,  and  insufficient  to  produce  death,  the  poison  was  supposed  by  the 
patient  not  to  have  begun  to  act  until  after  the  lapse  of  fifteen  minutes.  (Ed.  Med. 
and  Surg.  Joum.  lix.  72.)  The  symptoms  caused  by  arsenic  and  other  irritants, 
and,  indeed,  by  all  poisons  generally,  are  commonly  manifested  in  from  half 
an  hour  to  an  hour.  It  is  rare  that  the  appearance  of  the  symptoms  is  pro- 
tracted for  two  hours,  except  under  certain  peculiar  states  of  the  system*  It  is 
said,  that  some  narcotico-irritant  poisons,  such  as  the  poisonous  mushrooms. 
Quay  remain  in  the  stomach  twelve  or  twenty-four  hours  without  giving  rise  to 
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symptoms;  and  this  is  also  affirmed  to  be  the  case  witli  some  animal  irritants^ 
such  as  decayed  meat;  but  with  regard  to  the  first  point,  it  has  been  shown  by 
Dr.  Peddie,  tiiat  mushrooms  may  produce  symptoms  in  half  an  hour ;  and  a 
case  has  fallen  under  my  own  observation,  where  the  symptoms  from  noxious 
food  come  on  within  as  short  a  time  afler  the  meal,  as  is  commonly  observed 
in  irritant  poisoning  by  mineral  substances.  In  cases  of  poisoning  by  phos- 
phorus, the  symptoms  do  not  commonly  begin  until  after  the  lapse  of  many 
hours.  • 

Influence  o^sfc«p.— The  symptoms  produced  by  some  of  the  most  common 
p<nsons,  are  apt  to  be  retarded  under  certain  conditions  of  the  system.  When 
an  irritant  poison  is  taken  on  a  full  stomach,  the  symptoms  do  not  commonly 
appear  so  speedily  as  when  the  stomach  is  empty.  So  again,  it  is  stated  by 
Dr.  Christison,  from  cases  which  have  fallen  under  his  notice,  that  sleep 
retards  the  action  of  arsenic,  and  the  same  may  hold  with  other  irritants.  Thus, 
if  the  patient  should  happen  to  fall  asleep  soon  after  swallowing  the  poison,  it 
may  not  produce  the  usual  symptoms  until  four  or  five  hours  afterwards,  or  the 
occurrence  of  these  may  be  even  longer  protracted.  This  is  supposed  to  be 
owing  to  the  general  state  of  insensibility  of  the  body,  and  the  depressed  con- 
dition of  the  nervous  system  during  sleep. 

Influence  of  intoxication, — This  state  has  been  considered  to  retard  the  ope- 
ration of  opium.  Observations  of  this  kind  must,  of  course,  be  accidental ;  and 
there  is  scarcely  a  sufficient  number  of  cases  reported  of  narcotic  poisoning 
under  these  circumstances,  to  justify  a  decided  opinion  on  the  point  It  was 
observed  of  a  person  who  had  swallowed  a  strong  dose  of  opium,  while  par- 
tially intoxicated,  that  the  symptoms  were  some  hours  before  they  were  mani- 
fested. Perhaps,  strictly  speaking,  the  symptoms  in  these  cases  are  masked. 
Influence  of  disease. — A  diseased  state  of  Ae  body  may  render  a  person  com- 
paratively unsusceptible  of  the  action  of  some  poisons,  while  in  other  instances 
it  may  increase  their  action,  and  render  them  fatal  in  small  doses.  In  dysen- 
tery and  tetanus,  a  person  will  take,  without  being  materially  affected,  a  quan- 
tity of  opium  sufficient  to  kill  an  adult  in  average  health.  Mania,  cholera, 
hysteria,  and  delirium  tremens,  are  also  diseases  in  which  large  doses  of 
opium  may  be  borne  with  comparative  impunity.  In  a  case  of  hemiplegia,  a 
woman,  st  29,  took  for  six  days,  three  grains  of  strychnia  daily  without  in- 
jurious consequences^the  dose  having  been  gradually  raised  (Gaz.  Med.  Mai 
1845 ;)  while  one  miin  of  strychnia  is  commonly  regarded  as  a  fatal*  dose  to  a 
healthy  person.  In  a  case  of  tetanus,  Dupuytren  gave  as  much  as  two  ounces 
of  opium  at  a  dose  ^60  grammes,)  without  serious  consequences.  (Flandin, 
Trait^  des  Poisons,  i.  231.)  It  has  also  been  remarked,  that  persons  affected 
with  tetanus  are  not  easily  salivated  by  mercury.  (CoUes's  Lectures,  i.  77.) 
The  effect  of  certain  diseases  of  the  nervous  system  as  well  as  of  habit,  either 
in  retarding  ihe  appearance  of  symptoms,  or  in  blunting  the  operation  of  a 
poison,  it  is  not  difficult  to  appreciate ;  and  they  are  cases  which  can  present 
no  practical  difficulty  to  a  medical  jurist.  On  the  other  hand,  in  certain  dis- 
eased states  of  the  system,  there  is  an  increased  susceptibility  to  the  action  of 
poison.  Thus,  in  ^ose  persons  who  have  a  tendency  to  apoplexy,  a  small 
dose  of  opium  may  act  more  quickly  and  prove  fatal.  In  a  person  labouring 
under  infiammation  of  the  stomach  or  bowels,  there  would  be  an  increased 
susceptibility  to  the  action  of  arsenic  or  other  irritants^  One  of  the  most  re- 
markable instances  of  the  influence  of  disease  in  increasing  the  operation  of 
poison,  is  perhaps  seen  in  cases  of  diseased  kidney  (granular  degeneration,) 
m  which  very  small  doses  of  mercury  have  been  observed  to  produce  severe 
salivation,  leading  to  exhaustion  and  death.  A  knowledge  of  this  fact  is  of 
importance  in  re^renee  to  charges  of  malapraiis,  when  death  has  arisen  from 
ordinary  doses  of  calomel  administered  to  persons  labouring  under  this  disease. 
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A  medico-legal  case  in  which  this  question  arose,  will  be  foand  fully  reported 
in  Guy's  Hospital  Reports,  Vol.  iv.  Oct  1846,  p.  443.  As  a  general  principle 
it  may  be  affirmed,  that  whenever  the  body  is  much  debilitated  by  disease, 
poisons  acquire  greater  virulence  of  action.  A  most  absurd  degree  of  import- 
ance appears  to  have  been  attached  to  this  modifying  condition,  in  TawdPM 
case  (Bucks  Lent  Assizes,  1845.)  It  was,  as  I  am'  informed,  sileged  that  epi- 
lepsy would  increase  the  effects  of  prussic  acid,  so  as  to  render  this  poison 
more  rapidly  fatal  in  a  smaller  dose.  In  the  accident  which  occurred  to  the 
seven  Parisian  epileptics,  on  which  so  much  stress  was  laid  in  the  defence, 
one  patient  died  in  about  twenty  minutes,  and  another  lived  three-quarters  of 
an  hour  although  all  took  the  same  dosey  which  it  was  afterwards  contended 
was  unusually  large.  These  facts  connected  with  the  influence  of  disease  are 
obviously  of  somje  importance  in  relation  to  those  cases  where  the  party  who 
has  taken  the  poison  is  already  in  a  diseased  or  exhausted  state.  Thus,  then, 
there  are  but  few  exceptions  to  the  rule  laid  down,  that  the  symptoms  of 
poisoning  are  liabte  to  appear  suddenly ;  and  that  in  most  cases  they  are  com- 
monly manifested  within  an  hour. 

Symptoms  appear  during  a  state  of  Aea// A.— Symptoms  of  poisoning  often 
manifest  themselves  in  a  person  while  in  a  state  of  perfect  healthy  without  any 
apparent  cause.  This  rule,  of  course,  is  open  to  numerous  exceptions,  because 
tiie  person  on  whose  life  the  attempt  is  made,  may  be  actually  labouring  under 
disease;  and  under  tliese  circumstances,  tlie  symptoms  of  poisoning  are  so  obscure 
as  oflen  to  disarm  all  suspicion.  In  the  case  of  Mrs,  Smith,  who  was  poisoned 
by  orpiment  in  1835,  it  was  the  fact  of  the  deceased  having  laboured  under 
general  illness  for  some  time  before  death,  that  prevented  any  suspicion  from 
being  fixed  on  the  prisoner  Burdock,  who  attended  her  as  a  nurse.  When  poi- 
son is  exhibited  in  medicine,  a  practitioner  is  very  liable  to  be  deceived,  espe- 
cially if  the  disease  under  which  the  party  is  labouring  be  of  an  acute  nature, 
and  attended  by  symptoms  of  disorder  in  the  alimentary  canal.  Several  cases 
of  poisoning  have  occurred  within  the  last  few  years,  where  arsenic  was  crimi- 
nally substituted  for  medicine,  and  given  to  the  parties  while  labouring  under  a 
disorder  of  the  bowels.  Thus,  then,4t  may  be  said  with  respect  to  this  charac- 
ter of  poisoning,  that  when  in  a  previously  healthy  person,  violent  vomiting  and 
purging  occur  suddenly,  and  without  any  assignable  cause,  such  as  disease  or 
indiscretion  in  diet,  to  accoufit  for  them,  there  is  strong  reason  to  suspect  that 
irritant  poison  has  been  taken.  When  the  party  is  already  labouring  under  dis- 
ease, we  must  be  especially  watchful  on  the  occurrence  of  any  sudden  change 
in  the  character  or  violence  of  the  symptoms,  unless  such  change  can  be  easily 
accounted  for  on  common  or  well-known  medical  principles..  In  most  cases  of 
criminal  poisoning,  we  meet  with  alarming  symptoms  without  any  obvious  or 
sufficient  natural  cause  to  explain  them.  The  practitioner  is  of  course  aware 
that  there  are  certain  diseases  which  are  liable  to  occur  suddenly  in  healthy  peo- 
ple, the  exact  cause  of  which  may  not  at  first  sight  be  apparent ;  therefore  this 
criterion  is  only  one  out  of  many  on  which  a  medical  opinion  should  be  founded. 
Some  have  said  that  the  symptoms  of  poisoning  are  characterized  by  a  regU' 
larity  of  increase,  or  by  becoming  more  and  more  aggravated  as  the  case 
advances ;  but  this  is  a  weak  criterion.  In^ the  operation  of  most  of  the  active 
irritants,  there  are  often  remissions,  and  occasionally  intermissions  of  pain,  so  as 
to  give  rise  to  a  &lse  hope  of  recovery.  It  must  not  therefore  be  inferred  that 
a  recurrence  of  the  symptoms  of  irritation  is  necessarily  indicative  of  the  admin- 
istration of  a  fresh  dose  of  poison.  The  character  of  the  symptoms  is  in  other 
cases  suddenly  changed ;  vomiting  may  cease,  and  may  be  succeeded  by  coma. 
WhUe,  then,  on  the  one  hand,  such  a  case  might,  by  our  trusting  too  much  to 
this  criterion,  be  regarded  as  one  rather  of  disease  than  of  poisoning;  there  are, 
on  the  other  hand,  certain  diseases  whteh  are  very  rapid  and  violent  in  their 
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progress,  and  the  sy  mptoms  of  these  might,  for  the  same  reason,  be  mistaken  for 
those  of  poisoning. 

2.  In  P0I8ONUIO,THB  STHPTOMB  APPBAR  SOON  AFTER  A  MEAL,  OR  SOON  AFTER  SOME 

KiHD  OF  FOOD  OR  MEDiciRB  HAS  BEER  TAKBN.^-This  18  by  far  the  most  important 
ebaracter  of  poisoning  in  the  living  body.  It  has  been  already  observed,  that 
most  poisons  begin  to  operate  within  about  an  hour  after  they  have  been  swal- 
towed;  and  although  there  are  some  few  exceptions  to  this  remark,  yet  they 
occur  under  circumstances  easily  to  \e  appreciated  by  a  practitioner.  Thus, 
then,  it  foOows,  that,  supposing  the  symptoms  under  which  a  person  is  labour- 
JDg,  to  depend  on  poison,  the  substance  has  most  jprobably  been  swallowed  either 
in  food  or  medicine,  from  half  an  hour  to  an  hour  previopsly.  It  must  be  ob- 
lenred,  however,  that  cases  of  poisoning  may  occur  without  the  poison  being 
introduced  by  the  mouth.  Oil  of  vitriol  has  been  thrown  up  the  rectum  in  the 
ibmi  of  enema,  and  caused  death :  the  external  application  of  arsenic,  corrosive 
sobiimate,  and  cantharides  has  destroyed  life.  In  one  case  arsenic  was  intfo* 
doced  into  the  vagina  of  a  female,  and  she  died  in  five  days  under  all  the  symp- 
toms of  arsenical  poisoning.  (Schneider,  Ann.,  der  Ges.  Staatsarzneilcunde,  i. 
229.)  Such  cases  are  rare,  but  nevertheless  the  certainty  that  they  have  oc** 
carred  where  their  occurrence  could  hardly  have  been  anticipated,  shows  that 
in  a  suspicious  case,  a  practilioner  should  not  deny  the  fact  of  poisoning,  merely 
because  it  is  proved  that  the  patient  could  not  have  taken  the  poison  in  the  usual 
way— by  deglutition. 

Let  us  suppose,  however,  the  circumstances  to  have  been  such  that  these 
secret  means  of  destruction  could  not  have  been  resorted  to,  and  that  the  poison 
is  one  of  those  most  commonly  selected  by  a  murderer,  such  as  arsenic,  oxalic 
acid,  or  corrosive  sublimate ;  then  we  may  expect  that  this  character  of  poison- 
ing will  be  made'evident  to  us,  and  that  something  must  have  been  swallowed 
hy  the  patient  shortly  before  these  alarming  symptoms  appeared.  By  observa- 
tions attentively  made,  it  may  be  in  our  power  to  connect  the  appearance  of  the 
symptoms  with  a  particular  article  of  food,  and  thus  indirectly  lead  to  the  de- 
tection of  the  criminal.  Supposing  that  many  hours  have  passed  since  food  or 
mediciDe  was  taken  by  the  patient,  without  any  efifect  ensuing, — it  becomes  very 
probable  that  the  symptoms  are  due  to  some  other  cause,  and  not  to  poison. 
The  time  of  the  occurrence  of  the  symptome  in  relation  to  a  particular^  meal, 
is  then  a  fact  of  especial  importance  in  forming  an  opinion  when  poisoning  is 
suspected,  as  the  following  cases  will  show. 

The  Crown  Prince  of  Sweden  was  considered  by  many  to  have  been  killed 
by  poison.  The  prince,  it  appears,  was  reviewing  some  troops,  when  he  was  ob- 
served to  fall  suddenly  from  his  horse,  and  he  died  half  an  hour  afterwards.  His 
physician.  Dr.  Rossi,  was  accused  of  having  administered  poison  to  him,  and 
was  obliged  for  his  own  security  to  quit  the  country.  It  is  obvious,  however, 
from  an  examination  of  the  particulars  of  the  case,  that  had  this  sudden  attack 
been  due  to  poison,  it  could  only  have  been  from  one  of  the  most  active  narcotics, 
given  to  him  but  a  short  time  before  he  fell  from  his  horse.  But  it  was  ascer- 
tained that  the  prince  had  taken  neither  solid  nor  liquid  of  any  kind  for  at  least 
four  hours  previously  to  his  death.  The  allegation  of  poisoning  was  thus  dis- 
proved, for  no  poison  operating  with  symptoms  tike  those  under  which  the  prince 
had  died  could  have  had  its  effects  suspended  for  four  hours.  The  cause  of 
death  was  apoplexy. 

The  following  case,  mentioned  by  Dr.  Chrlstison,  is  also  of  some  interest.  A 
middle«ged  man  retired  to  bed  one  afternoon  about  two  o'clock,  much  fatigued, 
in  about  a  quarter  of  an  hour,  he  was  found  by  one  of  his  workmen,  gasping, 
roiling  his  eyes,  and  quite  insensible;  he  died  a  few  minutes  afterwards.  As 
he  bad  lived  unhappily  with  his  wife,  it  waa  suspected  that  she  had  poisoned 
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him;  and  the  body  was  therefore  examined.  The  only  mofbid  appearanoe  met 
with  was  a  considerable  tuberculation  of  the  septam  and  parietes  of  the  ventri* 
cles  of  the  heart.  This  was  probably  the  cause  of  death :  had  there  been  any 
doubt  on  the  point,  the  circumstances  attending  the  man's  death  would  at  least 
have  shown  tlmt  it  was  impossible  he  could  have  died  from  poison.  The  de- 
ceased had  taken  nothing  since  his  (irealcfast  at  nine  o'cloctc.  No  poison,  but 
one  of  the  most  active  narcotics  in  a  large  dose,  given  but  a  short  time  before 
the  attack,  could  have  caused  death  in  a  quarter  of  an  hour.  These  active 
poisons  cannot  have  their  .effects  suspended  for  fivt  hours.  It  was,  therefore^ 
clear,  without  resorting  to  a  chemical  analysis  of  the  contents  of  the  stomach, 
that  the  deceased  could  not  hi^e  died  from  poison. 

In  February  1845,  the  following  case  was  submitted  to  me  by  my  friend  Mn 
J.  Q.  French.  A  child  between  two  and  three  years  of  age,  in  tolerable  health, 
was  one  afternoon  suddenly  seized  with  stupor,  convulsions,  and  insensibility, 
and  died  in  twenty-three  hours.  After  death  the  brain  was  found  highly  con- 
gested. All  suspicion  of  narcotic  poisoning  was  done  away  with  by  the  fact 
that  the  child  had  taken  nothing  since  its  dinner  at  two  o'clock,  and  the  symptoms 
suddenly  appeared  at  half-past  five,  t.  e,  three  hours  and  a  half  afterwards. 
(Med.  Gaz.  xxxvi.  32.) 

The  following  case  of  sudden  death  under  symptoms  resembling  those  caused 
by  irritant  poison,  is  also  of  interest  At  three  p.  h.,  on  the  10th  of  January,  i, 
child,  aged  eleven,  was  found  by  a  medical  practitioner  who  was  called  to  see 
her,  in  a  state  of  collapse;  pulse  at  the  wrist  scarcely  to  be  felt;  extremities 
cold :  countenance  livid.  She  v^s  quite  sensible,  and  complained  of  pain  over 
the  abdomen,  which  was  full,  and  evidently  contained  fluid.  The  pain  was  not 
increased  by  pressure.  Stimulants  were  administered.  Three  hours  after  the 
visit  she  was  dead.  The  parents  gave  the  following  history  of  the  case.  In 
August  last  she  had  an  erysipelatous  affection  of  one  leg,  which  disappeared 
after  the  use  of  some  aperient  medicines.  Soon  after,  she  began  to  complain  of 
pain  over  the  abdomen,  with  loss  of  appetite.  The  pain  was  never  severe, 
neither  was  her  general  health  so  much  disturbed  as  to  confine  her  to  the  house, 
or  to  induce  her  friends  to  apply  for  medical  advice.  After  five  or  six  weeks, 
her  body  began  to  enlarge ;  she  had  thirst,  and  became  indifferent  to  motion, 
and  was  soon  fatigued  by  any  bodily  exertion.  The  abdominal  pains  were  now 
trifling,  recurring  only  at  intervals.  She  continued  in  this  state  till  December, 
when  she  left  home.  During  her  absence  her  appetite  improved,  but  her  body 
continued  large,  and  her  strength  declined.  She  returned  to  her  friends  on  tiie 
17th  of  January.  On  the  18th  she  ate  a  hearty  dinner  with  the  fiimily,  and 
seemed  better  than  usual.  At  five  p.  m.,  about  four  hours  after  dinner,  she  was 
seized  with  violent  pain  over  the  abdomen,  and  vomiting.  Collapse  ensued  and 
she  died  ki  twenty-five  hours.  The  stomach  and  intestines  were  found  healtby, 
and  contained  only  partially  digested  food.  (Prov.  Journal,  Feb.  19, 1845,  p. 
114.) 

If  in  either  of  these  four  cases  the  symptoms  had  supervened  Portly  after 
food  Iiad  been  taken,  it  is  easy  to  understand  that  they  might  have  been  referred 
to  poison.  By  bearing  in  mind  these  fects,  regarding  the  period  at  which  the 
more  common  poisons  begin  to  produce  their  effects,  it  may  often  be  in  oar 
power  to  determine  summarily,  without  a  chemical  analysis,  whether  the  T»se 
be  one  of  poisoning  or  not.  In  several  instances  which  have  been  brought  to 
Guy's  Hospital,  where  narcotic  poison  was  suspected  to  have  been  the  cause  of 
comatose  symptoms  and  rapid  death,  there  was  no  difficulty  in  deciding  against 
the  suspicion  of  poisoning,  merely  from  observing  the  drciiiiistanoes  under 
which  the  attacktook  pkice.  Factsof  this  kind  may^sometimesservetoestablish  the 
innocence  of  an  accused  party,  and  at  others  to  point  out  the  real  criminal 

A  woonn  aged  sixty-five,  aocosed  her  hosband,  ao  old  man  of  aeveotyt  of 
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iHtving  attempted  to  poteon  her.  The  woman  was  paaaiODate,  ill-tempered, 
eoeentric  in  her  habits^  and  subject  to  oocasiona]  attaeks  of  hysteria.  She  handed 
to  the  authorities  a  vessel  containing  arsenic  in  coarse  powder;  and  some  food 
which  she  stated  had  been  prepared  for  her  by  the  prisoner.  On  analysis,  the 
fsod  was  found  to  contain  a  large  quantity  of  arsenic.  The  husband  wan  im- 
mediately committed  to  prison.  The  wife  left  her  bed,  and  was  apparently  quite 
well;  and  so  she  remained  for  eight  days  afterwards,  no  symptoms  of  poisoning 
having  manifested  themselves  about  her.  She  was  then  seized  with  a  fit  ^ 
mania,  and  was  guilty  of  i^any  extravagant  acts.  She  died  the  ibOowing  day, 
L  e.  nine  days  after  she  had  accused  her  husband  of  having  administered  arsenic 
to  her  in  her  food.  On  a  post-mortem  examlnat^,  it  was  evident  she  had  died 
from  the  efifecta  of  arsenic.  This  poison  was  found  in  large  quantity  in  the 
alimentary  canal ;  and  there. were  the  usual  morblid  changes  in  the  stomach  and 
intesliDes*  The  husband  denied  that  he  had  administered  poison  to  the  de- 
ceased. This  denial,  however,  would  have  availed  him  but  little,  had  it  not 
been  for  the  careful  medico-l^al  investigation  of  the  whole  case,  made  by  the 
medical  witnesses.  As  the  husband  had  been  confined  in  prison  eight  days 
before  the  death  of  his  wife,  he  could  not  have  committed  the  crime  imputed  to 
him,  anless  he  had  administered  the  arsenic  previous  to  his  imprisonment  W» 
guilt,  therefore,  rested  upon  the  medical  question,  whether  a  large  quantity  of 
arsenic  could  be  taken  by  a  person  and  remain  dormant  in  the  S3ratem,  withoot 
producing  any  of  its  usual  effects  for  the  long  period  of  eight  .days!  The  wil- 
nesses  very  properly  answered  the  question  in  the  negative,  and  the  husband 
was  immediately  discharged.  (Annates  d'Hygidne,  1836,  ii.  391.)  While  the 
prisoner  was  with  his  wife,  she  did  not  suffer  from  the  83rmptoms  of  poisonings 
nor  was  there  any  proof  that  he  had  administered  poison.  When,  however,  he 
was  ao  situated  that  he  could  not  possibly  have  been  accessory  to  its  administra- 
tion, abe  died  from  its  effects.  It  was  fortunate  for  the  accused  that  he  was 
tlirown  into  prison,  and  that  the  case  fell  into  the  hands  of  persons  versed  in 
tlie  sabject  of  legal  medk;ine. 

Tbe  folk) wing  singukir  case  is  related  by  Alison : — 

Jean  Aitkin,  or  Humpkreyg^  was  tried  at  the  Aberdeen  September  Circuit, 
1830,  for  tiie  murder  of  her  husband,  by  pouring  sulphuric  acid  down  his  throat 
as  be  kiy  asleep  in  bed.  The  parties  frequently  quarrelled,  and  were  both 
addicted  to  habits  of  intoxication.  On  the  night  in  question,  some  friends  had 
passed  tbe  evening  with  them  drinking.  They  went  away  about  twelve  o'ckxsk 
at  night,  and  soon  after  this,  the  deceased  was  seen  asleep  in  bed.  The  only 
peracHis  in  the  house  at  this  time  were  the  prisoner  and  a  servant-maid,  and  the 
street  door  was  k>cked  so  that  no  other  person  could  have  access.  The  prl^ 
sooer  1^  the  servant's  room  on  her  stocking-soles,  a  thing  unusual  for  her,  and 
when  she  returned  in  about  twenty  minutes,  she  told  the  servant  that  her  hus- 
band was  roaring  mad  with  drink.  The  girl,  upon  going  to  him,  found  him 
Ijrtng  upon  his  back,  declaring  he  was  all  roasting.  The  prisoner  at  first  showed 
aa  unwillingness  to  send  for  a  medical  man,  but  at  length  did  so.  When  the 
deceased  left  tbe  guests  at  twelve,  there  were  only  two  glasses  on  the  table  la 
tbe  room ;  but  when  the  neightwurs  came  in  after  the  alarm,  there  were  threes 
and  the  third  was  proved  to  have  come  from  a  room  above  stairs,  of  whfeh  tbe 
prisoner  had  the  key.  Tl^is  gkiss  contained,  it  was  supposed,  sulphuric  add. 
In  the  room  where  the  deceased  was  lying  there  was  a  vial  whteh  had  contained 
salfiburic  ackl,  but  it  was  then  nearly  empty.  The  deceased  lived  two  days, 
Imt  never  could  give  any  further  account  of  the  matter  than  that  he  went  to 
sleep  quite  well,  and  awoke  *'all  roasting,"  and  had  suffered  the  utmost  agony 
sitr  since.  He  evidently  died  from  the  effects  of  sulphuric  acid,  large  quantitier 
of  which  were  detected  on  his  shirt,  on  the  blanket  and  bedcover,  and  a  little  on 
tbe  prisoner's  bedgown  and  handkerchief;  but  not  a  trace  of  tbe  poison  cookl  be 
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discovered  in  the  stomach  or  intestines  of  the  deceased.  (Alison,  Criminal  Law 
of  .Scotland,  p.  75,)  For  an  able  medico-tegal  analysis  of  this  case  by  Dr. 
Christison,  see  Medical  Gazette,  vol.  viii.  p.  77. 

The  defence  pleaded  that  the  deceased  had  voluntarily  taken  the  poison  and 
committed  suicide;  but  the  only  time  at  which  he  could  by  any  possibility  have 
taken  it,  was  when  he  was  drinking  with  his  friends;  for  immediately  after  they 
left,  he  went  to  bed,  and  was  seen  asleep ;  and,  according  to  his  own  account,  he 
awoke  suddenly  with  the  pain,  and  other  symptoms  produced  by  this  poison. 
It  was  impossible  that  he  could  have  swallowed  the  ^cid  while  drinking  with  his 
friends ;  for  the  symptoms  of  the  corrosives  comes  on  suddenly ^  and  cannot  be 
suspended ;  therefore  the  poison  must  have  been  poured  down  his  throat  while 
he  was  sleeping,  and  as  the  house  was  at  that  time  fastened  up,  this  act  could 
only  have  been  perpetrated  by  the  prisoner  or  the  maid-servant.  The  circum- 
stances above  mentioned  clearly  showed  that  the  prisoner  was  the  guilty  party. 
It  will  be  observed  that  all  suspicion  of  suicide,  as  well  as  of  murder  on  the  part 
of  the  persons  with  whom  the  deceased  had  t>een  drinking,  was  entirely  removed, 
by  attention  being  paid  to  this  well-marked  character  of  the  corrosive  poisons* 
'  When  symptoms  resembling  those  of  poisdning  speedily  follow  the  ingestion 
of  food  or  medicine,  there  is,  however,  always  great  room  for  suspicion;  but 
caution  should  be  observed  in  drawing  inferences,  since  the  most  eztraordinaiy 
coincidences  sometimes  present  themselves.  In  the  celebrated  case  of  Sir  Tkeo* 
dosius  Boughtonj  who  was  poisoned  by  his  brother-in-law,  Donellan,  in  1781, 
the  feet  of  alarming  symptoms  coming  on  in  two  minutes  after  the  deceased  had 
swallowed  what  was  supposed  to  be  a  simple  medical  draught,  became  the  most 
important  evidence  against  the  prisoner.  There  is  no  doubt  that  laurel-water 
had  been  substituted  for  the  medicine  by  the  prisoner.  I  may  here  remark,  that 
the  practice  of  substituting  poisonous  mixtures  for  medical  draughts  or  powders, 
is  by  no  means  unusual,  although  it  might  be  supposed  to  indicate  a  degree  of 
refinement  and  knowledge  not  commonly  to  be  found  among  the  lower  classes 
of  criminals.  Medical  practitioners  are  thus  apt  to  be  imposed  upon,  and  the 
following  case,  related  by  one  of  our  prese(;it  judges,  will  serve  as  a  caution. 
An  apothecary  prepared  a  draught,  into  which  another  person  put  poison, 
intending  thereby  to  destroy  the  life  of  the  patient  for  whom  the  medicine  was 
prescribed.  The  patient,  not  liking  the  taste  of  the  draught,  and  thinking  that 
there  was  something  suspicious  about  it,  sent  it  back  to  the  apothecary,  who, 
knowing  the  ingredients  of  which  he  had  composed  it,  and  wishing  to  prove  to 
bis  patient  that  he  had  done  nothing  wrong,  drank  it  himself,  and  died.  In  this 
case,  he  was  the  unconscious  agent  of  his  own  death ;  and  although  the  draught 
was  intended  for  another,  the  party  who  poisoned  it  was  held  guilty  of  murder. 
This  case  contains  a  serious  warning  to  medical  witnesses.  It  is  not  very  una* 
sual  on  trials  for  poisoning,  when  the  poison  is  conveyed  through  medicine,  to 
find  a  medical  witness  offering  to  swallow  his  own  draughts  in  a  court  of  law, 
in  order  to  furnish  to  the  court  and  jury  a  convincing  practical  illustration  of  the 
innocence  of  the  medicine !  I  need  hardly  observe  that  an  exhibition  of  this 
kind  is  never  required  of  a  medical  witness.  The  court  will  receive  his  deposit 
tion,  without  compelling  him  to  swallow  his  own  medicine,  even  supposing  it 
not  to  have  t)een  secretly  poisoned.  If  any  doubt  be  raised  of  the  innocent'pro- 
perties  of  the  draught,  a  chemical  analysis  of  its  contents  will  be  for  more  satis- 
fiictory,  and  attended  with  no  kind  of  risk  to  the  practitioner. 

In  a  case  which  I  had  to  examine  in  February  1847,  a  mixture  of  soap  lini- 
ment and  opium  had  been  substituted  for  the  tincture  of  sesquichloride  of  iron, 
prescrilied  for  a  female  many  months  before.  Some  of  the  liniment  had  been 
given  to  a  young  infant,  and,  as  it  was  alleged,  had  led  to  its  death.  The  mo- 
ther was  tried  and  acquitted  upon  the  charge  of  murder  at  the  Essex  Lent  Assisies, 
1847,  the  cause  of  death  not  being  clearly  traced  to  the  action  of  the  opiate. 
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(Queen  y.  Oray  and  Bright.)  The  defence  was,  that  a  mistake  bad  been  made 
in  (lispensing  the  medicine;  but  the  fact  tliat  the  pbial  had  originally  contained 
an  iron  mixture,  was  proved  by  the  discovery  of  iron  in  some  brown  stains  upon 
the  label,  owing  to  a  portion  of  the  liquid  having  been  accidentally  spilled  over 
it.     The  cork  was  also  blackened  from  the  gallic  acid  and  tannin  contained  in  it. 

On  the  other  hand,  the  occurrence  of  symptoms  resembling  those  produced  by 
poiaoo,  soon  after  food  or  medicine  h^s  been  taken,  may  be  a  pure  coincidence. 
In  SQcb  a  case,  poison  is  always  suspected  by  the  vulgar ;  and  it  will  be  the  duty 
of  a  medk^  jurist  to  guard  against  the  encouragement  of  such  a  suspicion,  until 
he  has  strong  grounds  to  believe  it  to  be  well  founded.  No  public  retractation  or 
apc^Ggy  can  ever  make  amends  for  the  injury  which  may  in  this  way  be  inflicted 
€m  the  reputation  of  another;  for  those  who  hear  the  accusation,  may  never  hear 
the  defence.  In  all  such  cases,  a  practitioner  may  entertain  a  suspicion,  but  he 
should  always  avoid  expressing  it  or  giving  it  publicity.  When  death  is  not  a 
consequence,  it  is  diflScult  to  clear  up  such  cases,  except  by  the  aid  of  a  phemical 
analysis;  but  this,  as  we  know,  is  not  always  applicable.  If  death  ensue,  the 
real  cause  is  usually  apparent,  and  a  suspicion  of  poisoning  is  thus  often  re- 
moved by  a  post-mortem  examination* 

The  fetal  symptoms  produced  by  perforation  of  the  stomach,  which  in  some 
respects  resemble  those  of  arsenical  poisoning,  almost  always  attack  an  individual 
soon  after  a  meaK  When  they  occur  some  hours  after,  there  is  less  likelihood  of 
confounding  them  with  arsenic.  A  few  years  ago,  Mr.  Hilton,  of  Guy's  Hospital, 
and  myself,  had  to  examine  a  case  of  this  description.  The  diagnosis  was  in  a 
great  measure  aided  by  the  fact,  that  the  violent  symptoms  did  not  appear  until 
.  about  three  hours  after  a  meal.  An  instance  occurred  within  my  knowledge, 
where  an  aged  lady  took  three  grains  of  a  white  powder,  prescribed  for  her  by 
her  medical  attendant.  In  about  ten  minutes  afterwards,  she  was  seized  with 
coma,  and  died  in  the  course  of  an  hour.  The  medk:ine  whksh  she  took  was 
sulphate  of  quinine.  In  such  a  case  it  might  have  been  most  plausitdy  said,-* 
morphia  or  some  other  poisonous  alkaloid  had  been  swaUowed ;  but  the  circum- 
stances were  well  known :  death  was  due  to  apoplexy.  In  another  instance,  a 
woman,  aged  37,  rose  in  the  morning  in  her  usual  health,  with  the  exception  of 
having  a  slight  headach,  and  immediately  after  taking  breakfast,  was  attacked 
with  violent  vomiting,  which  continued  for  half  an  hour,  when  she  fell  down  and 
died  suddenly.  Here  again  there  was  room  for  suspecting  poison,  owing  to  the 
time  of  the  occurrence  of  symptoms,  but  it  was  proved  that  the  woman  had  died 
of  disease  of  the  brain.  Many  more  such  cases  might  be  reported;  but  these 
will  show  that  all  inferences  c^  poisoning  under  such  circumstances  should  be 
drawn  with  caution. 

The  following  case  reported  in  the  Medical  Gazette,  is  of  some  interest  in  re- 
lation to  the  question  which  we  are  here  considering: — A  gentleman,  suffering 
from  what  were  supposed  to  be  rheumatic  pains,  applied  to  an  eminent  London 
practitioner  for  advice.  He  prescribed  for  him  draughts  containing  iodide  of 
potassium  in  the  proportion  of  six  to  eight  grains  to  each  dose.  The  draughts 
were  prepared  by  the  medical  attendant,  who  administered  one  to  the  patient— ^ 
the  latter  being  in  his  usual  health.  He  had  scarcely  swallowed  it,  when  he  com- 
(dained  of  its  being  too  strong,  and  declared  that  he  was  poisoned.  A  person 
present  tasted  a  portion  of  the  liquid,  and  said  it  had  a  very  strong  taste.  The 
medical  attendant  put  the  other  draughts  into  his  pocket,  saying  he  would  dilute 
them,  and  left  the  house.  In  about  half  an  hour  the  patient  felt  extremely  ill. 
Two  other  medical  men  were  sent  for,  but  before  they  could  arrive,  probably 
an  hour  and  a  half  had  elapsed,  and  they  found  the  patient  dead.  It  is  not  stated 
under  what  symptoms  deceased  laboured ;  but  it  is  loosely  said  that  these  created 
a  strong  suspicion  of  poisoning.  Tiie  medical  attendant  who  administered  the 
diaaght  was  examined  before  the  coroner,  but  nothing  was  elicited  as  to  the 
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cause  of  death.  The  remaining  draughts  were  not  ordered  to  be  analysed,  nor 
was  any  post-mortem  examination  of  the  body  made.  One  medical  witness 
was  asl<ed  whether  eight  grains  of  iodide  of  potassium,  or  even  twice  that  quan- 
tity, would  be  sufficient  to  cause  death.  He  replied  in  the  negative,  and  the 
jury  returned  a  verdict  of  **  Died  by  the  visitation  of  God."  The  investigation 
of  this  case  seems  to  have  been  so  disgracefully  conducted,  that  it  is  impossible  to 
speculate  on  what  could  have  been  the  cause  of  death,— -whether  poison  or  dis* 
ease.  The  principal  reason  for  suspecting  poison  was,  that  the  symptoms  came 
on  soon  afler  the  taking  of  the  medicine;  but  this,  as  it  is  well  known,  is  not  in 
itsdf  evidence  of  poisoning.  For  any  thing  that  appears  in  the  report,  the  de- 
ceased may  have  been  struck  with  fatal  disease  of  the  heart  or  brain,  about  the 
time  of  taking  the  medicine;  and  the  symptoms  preceding  death,  may  have  t>een 
due  to  a  mere  coincidence. 

.  It  seems  highly  probable  that  the  mere  fact  of  a  person  eating  a  fall  meal 
after  long  fasting  will  give  rise  to  symptoms  resembling  those  of  irritant  poi- 
soning,— a  circumstance  which  does  not  appear  to  have  attracted  the  attention 
of  writers  on  toxicology.  Mr.  Holland,  of  Manchester,  has  communicated  to 
me  two  cases  of  this  description.  In  one  die  symptoms  were  very  violent,  and 
the  patient  nearly  died,  in  fact  was  laid  out  for  dead.  The  other  patient  suffered 
from  severe  gastralgia  for  several  weeks.  Poisoning  was  at  first  strongly 
suspected,  but  the  suspicion  was  removed  by  the  fact,  &at  others  in  health  hsk 
partaken  of  the  same  food,  principally  potatoes  mixed  with  gravy,  without  any 
injury ;  and  there  was  no  reason  to  suppose  that  any  irritant  poison  could  have 
been  mixed  with  the  food.  The  two  who  suffered,  were  extremely  wealc  and 
exhausted  from  long  fasting,  and  were  observed  to  eat  their  food,  which  was  . 
quite  wholesome,  voraciously. 

3.   In  POISONING  WHEN  SEVERAL  PARTAKE  AT  THE   SAME  TIME  OF   THE    SAME 
FOOD  OR  HEDIQINE  (mIXXD  WITH  POISON)  ALL   SUFFER   FROM  SIMILAR  SYMPTOMS. 

— Thia  character  of  poisoning  cannot  always  be  procured;  but  it  furnishes 
good  evidence  of  tlie  fact  when  it  exists.  Thus,  supposing  after  a  meal  made 
by  several  persons  from  the  same  dish,  only  one  suffers,  the  suspicion  of 
poisoning  is  considerably  weakened.  The  poisoned  article  of  food  may  be 
detected  by  observing  whether  they  who  suffer  under  symptoms  of  poisoning, 
have  partaken  of  one  particular  solid  or  liquid  in  common.  In  a  case  of  acci- 
dental poisoning  at  a  dinner-party,  a  friend  of  mine  observed  that  those  who 
suffered  from  the  symptoms,  had  taken  port  wine  only  :  the  contents  of  the 
bottle  were  examined,  and  found  to  be  a  saturated  solution  of  arsenic  in  wine. 
In  general,  considerable  reliance  may  be  placed  upon  this  character,  because 
it  is  very  improbable  that  any  common  cause  of  disease  should  suddenly  attack 
with  violent  and  alarming  symptoms,  many  healthy  persons  at  the  same  timCf 
and  within  a  short  period  after  having  partaken  of  food  together.  We  must 
beware  of  supposing  that  where  poison  is  really  present,  all  will  be  attacked 
with  precisely  nmilar  symptoms ;  because,  as  we  have  seen,  there  are  many 
causes  which  may  modify  them.  In  general,  that  person  who  has  partaken  • 
most  freely  of  tlie  poisoned  dish  will  suffer  most  severely,  but  even  Uiis  does 
not  always  follow.  There  is  a  well-known  case  recorded  by  Bonnet,  where, 
among  several  persons  who  partook  of  a  dish  poisoned  with  arsenic,  they  who 
had  eaten  litde  and  did  not  vomit,  speedily  died ;  while  those,  on  the  other 
hand,  who  had  partaken  largely  of  the  dish,  and  had  in  consequence  vomited 
freely,  recovered. 

It  was  just  now  remarked,  that  there  is  no  disease  likely  to  attaek  severU 
healthy  persons  at  the  same  time,  and  in  the  same  manner.  This  is  undoubt- 
edly true,  flr?  a  g^meral  principle^  but  the  following  case  will  show  that  mistakes 
may  occasionally  arise  even  under  these  circumstances.     It  occurred  in  Lon- 
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don,  dunng  tfie  prevalence  of  the  malignant  cholera  in  the  year  1832.  Four 
of  the  members  of  a  family  living  in  a  state  of  great  domestic  unhappiness,  sat 
down  to  dinner  in  apparently  good  health ;  some  time  ailer  the  meal,  the  father, 
mother,  and  daughter,  were  suddenly  seized  with  violent  vomiting  and  puiginf . 
The  stools  were  tinged  with  blood,  while  the  blueness  of  the  skm,  observed  in 
cases  of  malignant  cholera,  was  wanting.  Two  of  the  parties  died.  The  son,. 
who  was  known  to  have  borne  ill-will  against  his  father  and  mother,  and  who 
sofiered  no  symptoms  on  this  occasion,  was  accused  of  having  poisoned  them. 
A  strict  investigation  took  place  before  the  coroner ;  but  it  was  clearly  shown 
by  the  medical  attendant,  that  the  deceased  persons  had  really  died  of  the 
malignant  cholera,  and  there  was  no  reason  whatever  to  suspect  that  any  poison 
had  been  administered  to  them.  In  this  instance,  it  will  be  perceived  that 
symptoms  resembling  those  of  irritant  poison  appeared  suddenly  in  several  in-^ 
dividaals  in  perfect  health,  and  shortly  afler  a  meal.  We  hereby  learn  that 
the  utility  of  any  rules  for  investigating  cases  of  poisoning,  depends  entirely  on 
the  judgment  and  discretion  with  which  they  are  applied  to  particular  cases. 

Instances  in  which  a  whole  family  are  simultaneously  attacked  with  symp- 
toms resembling  those  of  poisoning,  occasionally  present  themselves,  and  are 
oflen  attended  with  great  obscurity.     The  case  of  tlie  Arzone  family  is  in  this 
respect  of  some  interest.     The  family,  co:  isisting  of  the  father,  mother^  and 
three  children,  were  in  good  health  up  to  the  evening  of  December  30,  1840» 
On  January  1,  1841,  the  father,  a  manufacturer  of  colours,  was  suddenly  taken 
iD  with  griping  pains  and  purging,  which  never  ceased  until  death.     He  was 
sick  at  times,  but  never  vomited  ;  the  motions  were  offensive  and  black ;  had 
fipequently  cold  fits  during  the  day,  followed  by  much  fever.     His  joints  were 
8W(Aen  and  painful.     He  died  on  the  20th  January.     On  inspection,  the 
stomach  and  intestines  were  found  healthy.     The  lungs  and  pleura  presented 
strong  CTidence  of  inflammation  sufficient  to  account  for  death.     The  three 
children,  as  well  as  the  mother,  after  suffering  from  somewhat  similar  symp- 
toms, diedr— the  death  of  the  mother  being  accelerated  by  parturition.     AU 
complained  of  general  soreness  of  the  fleshy  parts  of  the  joints,  great  sensibility 
of  the  skin,  and  pain  produced  by  the  least  change  of  posture  ;  they  suffered 
from  diarrhoea,  complained  of  a  cankery  or  metaflic  taste  in  the  mouth,  and 
Ihere  was  a  watery  state  of  the  mouth  and  eyes,  with  a  dry  cough.     The  abdo- 
minal viscera  showed  no  change  from  the  normal  state,  but  the  lungs  were  con* 
gested.     (Med.  Gaz.  xxx.  326.)     The  symptoms  could  not  be  referred  to  any 
epidemic  or  malaria ;  the  man,  to  my  knowledge,  lived  in  a  healthy  situation, 
and  none  of  his  neighbours  were  attacked.     It  was  therefore  difficult  to  ascribe 
them  to  malaria,  or  any  disease  depending  on  natural  causes,  occurring  simul- 
taneously in  so  many  members  of  a  family,  previously  healthy.     On  the  other 
hand,  there  was  no  evidence  that  poison  had  been  taken  in  the  food,  and  the 
appearances  in  the  body  were  not  indicative  of  the  action  of  any  irritant,  yet 
the  symptoms  and  appearances  were  in  some  respects  compatible  with  the 
hypodiesis  of  chronic  poisoning,  either  from  the  slow  inhalation  of  the  fine 
powder  used  in  the  preparation  of  colours,  or  from  their  introduction  into  food 
through  want  of  cleanliness.     There  was  no  doubt  that  he  employed  the  arse- 
nical cobalt  ore  (the  Tunabeig  ore,  see  post,  Arssnic)  in  the  preparation  of  a 
kind  of  ultramarine ;  and  possibly,  as  it  was  suggested  at  the  time,  impalpable 
dust  in  the  preparation  of  this  substance  may  have  given  rise  to  the  symptoms. 
We  shall  see  hereafler  (AnsfiNrrE  of  Copper,  Carbonate  of  Lead,)  that  these 
poisonous  pigments  may  penetrate  into  the  system  in  a  most  insidious  manner, 
and  produce  the  most  serious  effects.     Walls  painted  with  these  colours,  have 
tfiiis  caused  alarming  symptoms  m  those  who  inhabited  the  apartments.    It  is 
not  at  all  improbable  that  the  oil  of  turpentine,  which  is  largely  used  in  grinds 
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ing  colours,  may  by  its  volatility  become  the  vehicle  for  the  ^ifiiision  of  the 
poisonous  pigment. 

The  simultaneous  occurrence  of  symptoms  terminating  fatally  in  two  or 
more  persons,  is  always  well  calculated  to  excite  grave  suspicion  of  poisoning ; 
and  a  diagnosis  can  only  be  formed  by  noting  the  character  of  the  symptoms, 
or,  if  this  source,  of  evidence  be  wanting,  by  the  detection  of  poison  in  the  food 
or  bodies  of  the  individuals.  A  simultaneous  attack  merely  furnishes  a  pre- 
sumption in  favour  of  poisoning,  to  be  supported  or  rebutted  by  other  circum* 
stances,  A  case  which  will  be  more  particularly  described  hereafler  (see 
Convulsions,)  was  referred  to  me  in  December  1846,  by  Mr.  Wood,  coroner 
for  Surrey,  in  which  two  young  children,  previously  healthy,  died  under  similar 
symptoms,,  very  suddenly,  and  after  a  short  illness.  It  was  reasonably  sus- 
pected in  the  first  instance,  that  narcotic  poison  had  been  given  to  them  ;  but 
an  examination  of  the  facts  of  the  case,  as  well  as  an  analysis  of  the  food  and 
contents  of  the  stomachs,  proved  that  poison  was  not  the  cause,  and  thus  re- 
moved a  heavy  load  of  suspicion  from  the  parents. 

Obscure  symptoms  of  poisoning  may  occur  simultaneously  in  several 
members  of  a  family  from  accidental  causes,  the  nature  of  which  may  not  be 
even  suspected.  Thus,  various  articles  of  food  may  become  poisoned  by 
copper  through  want  of  cleanliness  in  the  use  of  culinary  utensils  (see  Copper;) 
or  the  water  supplied  to  a  house  may  be  contaminated  with  lead  from  the  use 
of  that  metal  in  pipes,  cisterns,  or  merely  as  a  cover  to  a  tank  (see  Carbonate 
OF  Lead.)  The  safety  of  the  individuals,  and  probably  the  exculpation  of  an 
innocent  person,  wrongly  accused  of  poisoning,  will  depend  on  the  acumen  of 
the  practitioner  in  discovering  the  real  cause.  In  reference  to  this  question, 
the  case  of  Solomon  v.  Lawman ^  tried  at  the  Surrey  Lent  Assizes,  1845,  is  of 
some  medico-legal  interest.  It  was  alleged  that  the  defendant  had  libellously 
stated  that  the  plaintiff,  who  was  in  the  habit  of  supplying  water  to  ships  at 
St.  Helena,  had  supplied  some  water  poisoned  with  lead  or  copper  to  a  parti- 
cular ship,  and  that  this  was  the  cause  of  an  illness  which  prevailed  among  the 
passengers  on  the  homeward  voyage.  It  appeared  in  evidence  that  five  of  the 
officers  and  the  steward  were  affected,  and  two  of  the  officers  suffered  severely 
from  symptoms  which,  although  slightiy  varying  in  the  respective  cases,  the 
surgeon  of  the  ship  did  not  hesitate  to  refer  to  some  metallic  poison.  Two 
medical  men  who  attended  three  of  the  passengers  on  their  return  to  England, 
declared  that  in  their  opinion  the  effects  were  dre  to  lead,  which  was  rendered 
probable  by  the  fact  that  partial  paralysis  of  the  lower  extremities  and  blue- 
pess  of  the  gums  were  among  the  symptoms.  Some  of  the  crew,  however, 
did  not  suffer,  although  they  are  stated  to  have  used  the  same  water.  The 
water,  as  it  was  supposed  but  not  proved,  was  analysed,  and  no  lead  or  copper 
was  found  in  it.  As  so  much  depended  on  this  analysis,  it  is  to  be  regretted 
that  its  identity  was  not  more  clearly  made  out,  and  that  it  was  not  assigned 
to  some  of  the  most  eminent  chemists  in  London.  It  is  impossible,  I  think,  to 
draw  any  other  conclusion  from  the  evidence,  than  that  drawn  by  the  medical 
witnesses,  i.  e.  that  the  cause  of  the  symptoms  was  really  owing  to  some 
metallic  poison,  probably  to  lead.  The  jury,  however,  held,  under  the  direc- 
tion of  the  judge,  that  the  water  was  not  proved  to  have  been  poisoned,  and 
returned  a  verdict,  with  very  heavy  damages,  against  the  defendant.  To  have 
attained  strict  justice  in  this  case,  the  facts,  it  appears  to  me,  should  have  been 
referred  to  a  medical  board  composed  of  experienced  chemists  and  physicians. 
There  is  sufficient  precedent  for  this,  in  the  legally-recognised  assistance 
afforded  to  the  Admiralty  courts  on  nautical  questions,  by  me  masters  of  the 
Trinity  House, 

It  may  be  here  proper  to  remark,  that  the  water  of  wells  in  the  neighbour- 
hood of  Chemicd  works  is  often  impregnated  with  poison.    Persons  who 
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unsuspectiiigly  use  this  water  may  be  attacked  with  symptoms  of  poisoning, 
and  die  from  the  effects.  In  the  Registrar-General's  Quarterly  Report  fo; 
1846,  it  is  stated  that  nearly  the  whole  of  the  members  of  a  famUy  in  Derby- 
shire, died  from  having  drunk  water  impregnated  with  arsenic,  which  was 
drawn  from  a  well  contiguous  to  certain  chemical  works  attadied  to  die  pre- 
mises.    (Med.  Gaz.  xzxvii.  843.) 

It  is  well  to  bear  in  mind,  in  conducting  these  inquirieSi  tliat  symptoms  re- 
sembling those  produced  by  irritant  poison,  may  be  somedmes  doe  to  the 
description  of  food  which  may  have  been  taken  at  the  meal.  Besides  flesh  ren- 
dered unwholesome  from  disease  and  decay,  there  are  certain  Idnds  of  shdl-iishf. 
as  well  as  pork,  bacon,  sausages,  cheese,  and*  bread,  which,  under  certain  cir- 
cumstances, may  give  rise  to  formidable  symptoms,  and  even  death*  In  such  a 
case,  all  the  foregoing  characters  of  poisoning  are  brought  out ;  and,  indeed,  the 
case  may  be  regarded  aa  one  of  poisoning  by  an  animal  or  vegetable  irritant. 
The  diagnosis  is  difficult ;  and  great  ambigmty  iirequently  arises,  from  the  fact 
that  not  more  than  one  or  two  individuals  may  be  affected,  who  have  frequently 
bdbre  partaken  of  the  same  kind  of  food  without  any  partictriar  inconvenieoce 
(see  Animal  Irritants.) 

4.   TbB  discovery  of  poison  in  TBII  food  TASKt,  OR  IN  THB  iff^rn|R»  VOUrTED.-— ' 

One  of  the  best  proofs  of  poisoning,  in  the  living  subject,  is  the  detection  of  poi- 
son by  chemical  analysis,  either  in  the  food  taken  bythe  person  labouring  under 
Us  effects,  or  in  the  mattera  vomited.  The  evidence  is,  oi  course,  more  satis- 
tBtciary  when  the  poison  is  discovered  in  the  matters- .vomited,  than  in  the  foodr 
because  this  will  *8how  that  poison  ha»  really  been  taken,  and  will  readily 
account  for  the  symptoms.  If  thrown  away,  we  must  then  examine  the  food  of 
whk^  the  patient  may  have  partaken.  Should  the  results*  in  both  cases  be 
negative,  the  probability  is,  that  the  symptoms  may  have  been  doe  to  diseaae... 
In  investigating  a  case  of  poisoning  in  the  liwng  subject,  a  medical  jurist  must 
remember,  that  poisoning  is  sometimes  feigned^  and  at  others,  impuied.  It  is 
very  easy  for  an  artful  person  to  put  poison  into  fiM)d,  and  to  aocuse  another  of 
having  administered  it,  as  well  as  to  introduce  poison  into  the  matters  Tomited* 
or  discharged  from  the  bowels.  There  are  few  of  these  accusers  who  go  so  iar 
as  to  swallow  poison  under  such  circumstances,  there  being  a  great  dread  of 
poisonons  substances  among  the  lower  orders;  and)  it  will  be  at  once  apparent, 
that  it  would  require  a  person  well  versed  in  toxicdogy;  to-  feign  a  series  of 
symptoms  which  would  impose  upon  a  practitioner  at  all  acqaainted  with  the 
aobject.  In  short,  the  difficulty  reduces  itself  to  this: — What  inference  can  we 
draw  from  the  chemical  detection  of  poison  in  food!  All  that  a  medksal  man 
can  do,  is  to  say  whether  poison  be  present  or  not  in  aparticalar  article  of  food : 
—he  must  leave  it  to  the  authorities  of  the  law^  to  dev^ope  the  aileged  attempt 
at  administration; — but  if  the  poison  have  been  actually  administered]  then,  we 
should eicpect  to  have  the  usual  symptoms.  With  regard  to  thedeteetion  of 
poison  in  the  matters  vomited  ^  from  the  stomach,  this  afiforda  no  decisive  proof 
that  it  has  been  swallowed  except  under  two  oircumstancea:— E  When  the 
aocoser  actually  labours  und^r  the  usual  symptoms  of  poisoning  in  which  case 
tbeie  can  be  no  feigning,  and  the  question  of  imputatk>n  is  a  matter  to  be  esta- 
Idished  by  general  evidence..  2.  When  the  matters  are  actually  vomited  into  » 
dean  vessel  in  the  presence  of  the  medical  attendant  himself,  or  of  some  person- 
CD  whose  testimony  perfect  reliance  can  be  placed.  (For  an  atrodous^  case  of 
imputed  poisoning  in  which  the  accused  party  had  a  narrow  escape  of  his  life, 
see  page  47.) 

6* 
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CHAPTER  V. 

EVIDENCB  FROM  THB  NATURE  OF  THE  SYMPTOMS — DI8SA8S8  RESEMBLING  IRRITANT 
POT8ONIN0— CR0LERA-*-6ASTRITIB  —  ENTERITIS  —  GABTR0-KNTERITI8 — PERITONITia 
— PERFORATION  OP  THB  STOMACH — STRANGULATED  HERNIA — INTERNAL  STRANGU- 
LATION OP  THB  INTESTINES — DISEASES  RESEMBLING  NARCOTIC  POISONING — APOPLEXY 
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Nature  of  tbb  s¥MPT0M8.-»One  of  the  most  important  means  of  diagnosis 
upon  which  the  physician  relies,  is  the  nature  of  the  symptoms  under  which  the 
patient  is  labouring.  In  cases  of  poisoning  the  symptoms  are  commonly  well 
mariied,  and  have  a  peculiar  character;  those  of  disease  are  less  certain,  and  are 
more  likely  to  create  embarrassment.  Owing  to  this,  it  happens  that  in  prac- 
tice, disease  Is  much  more  liable  to  be  mistaken  for  poisoning,  than  poisoning 
for  disease.  An  account  of  the  symptoms  produced  by  the  di^rent  classes  of 
poisons  will  be  found  at  page  88;  and  the  special  details,— in  the  description  of 
each  poison  respectively.  In  this  chapter  it  will  therefore  only  be  necessary  to 
enumerate  on  the  one  hand  those  diseases,  the  symptoms  of  which  might  be 
mistaken  for  irritant  poisoning,  and  on  the  other  those  which  might  be  mistaken 
for  narcotic  poisoning. 

DiBBASEs  rbsbmblino  IRRITANT  poisoNiNGv  — The  dlseascs,  the  symptoms  of 
which  resemble  those  produeed  by  irritant  poisons,  are  cholera,  gastritis,  ente- 
ritis, gastro-enteritis,  peritonitis,  perforation  of  the  stomach  or  intestines,  stran- 
gukted  hernia,  colk>,  and  h»matemesis. 

Cholera. — It  is  necessary  here  to  distinguish  the  common  English  cholera 
from  the  Asiatic  or  malignant  form  of  the  disease.  In  the  Asiatic  Cholera 
there  is  usually  sudden  and  extreme  prostration  of  strength ;  the  surface  of  the 
body  is  very  cold,  and  sometimes  has  a  dark  livid  or  leaden  hue,  especially 
observed  in  the  skin  of  the  hands  and  feet ;  the  breath  is  cold  as  it  issues  from 
the  mouth;  the  matters  discharged  from  the  bowels  are  very  copious,  resembling 
rice-water  with  flakes  of  coagulated  mucus  floating  in  them.  There  Is  the  most 
intense  thirst,  and  the  patient  will  drink  large  quantities  of  cold  water.  The 
aymptoms  of  poisoning  by  arsenic  and  other  irritants  are  wholly  different  from 
these,  if  we  except  perhaps  the  intense  thirst  which  is  present  in  both  cases. 
The  common  English  Cholera,  as  it  occurs  in  summer  and  autumn,  closely 
resembles  arsenical  poisoning  in  its  symptoms.  Thus,  an  attack  often  comes  on 
Hi  a  healthy  subject  in  about  half  an  hour  after  a  meal.  It  is  accompanied  by 
vomiting  and  purging,  and  by  violent  pain  in  the  abdomen,  continuing  until 
death  when  the  case  terminates  fatally«  It  may  usually  be  traced  to  some 
indigestible  food  of  whk:h  the  patient  has  partaken. 

Many  acquittals  on  criminal  charges  have  taken  place  from  the  great  diffi- 
culty which  exists  in  distinguishing  this  last-mentioned  form  of  cholera  from 
arsenical  poisoning;  and,  in  truth,  it  may  be  observed,  that  if  in  any  case 
medical  evidence  Irested  on  symptoms  alone,  it  would  be  scarcely  possible,  in 
some  instances,  to  draw  such  a  clear  distinction  between  the  symptoms  of  this 
disease  and  those  of  poisoning,  as  the  law  would  deem  absolutely  necessary 
for  conviction  on  a  criminal  cnarge.  The  rules  recommended  for  forming  a 
diagnosis,  as  they  are  laid  down  by  the  best  writers  on  toxicology,  do  not 
appear  to  be  very  satisfactory.     Perhaps  the  following  may  be  ^en  as  s 


OAflraiTIfl^-BirTBBITIS — GAffTBO^BarTEEITIS — ^PEBirONITUI.  &5 

Btetenient  of  llie  most  striking  differenoes.  In  irritant  poisoning  ihe  evacuationB 
aie  often  tinged  with  blood ;  in  cholera  they  are  not  tinged  with  blood,  but 
eoBunonly  deeply  coloured  by  bile.  In  irritant  poisoning,  these  evacuated 
Ikiaids  will  sooner  or  later  yield  traces  of  poison  when  analysed;  In  cholera 
this  is  of  course  not  the  case.*  The  attack  of  cholera  is  commonly  dependent 
on  some  irregularity  of  diet,  and  appears  chiefly  in  summer  and  autumn. 
Irritant  poisoning  may  occur  at  any  season*  Except  when  it  prevails  in  jsl 
severely  epidemic  form,  from  intense  heat  or  other  causes,  and  attacks  the  very 
aged  or  the  very  young,  English  cholera  is  not  often  fatad ;  and  when  it  does 
prove  fatal,  it  is  commonly  after  thiee  or  four  days  from  its  commencement. 
In  irritant  (arsenical)  poisoning,  death  is  a  common  result  in  twenty-four  hours, 
when  the  symptoms  produced  by  the  poison  are  such  as  to  have  resembled 
those  of  cholera,  t.  e.  poisoning  in  its  most  acute  form.  In  irritant  poisoning, 
the  83nnptoms  usually  come  on  in  about  half  an  hour  or  an  hour  after  a  meal ; 
and  although  cholera  may  commence  its  attack  at  about  the  same  period,  yet, 
snpposing  several  persons  to  have  partaken  of  the  food,  all  will  suffer  more 
or  less  if  it  be  really  a  case  of  poisoning,— -not  if  it  be  a  case  of  cholera.  It 
would  be  at  least  some&ing  very  unusual,  that  several  healthy  persons  should 
be  attacked  by  cholera  at  the  same  time,  unless  the  attack  were  owing  to  some 
improper  kind  of  food  used  at  the  meal.  (See  case,  p.  51.)  Lastly,  an  ana- 
lysis of  the  food  may  serve  to  determine  whether  irritant  poison  was  or  was 
not  the  cause  of  the  symptoms.  Of  all  irritant  poisons,  arsenic  comes  the 
nearest  to  cholera  in  the  character  of  the  symptoms.  It  is  right  to  bear  in 
mind,  however,  that  a  case  of  arsenical  poisoning  is  often  accompanied  by 
special  symptoms  which  are  met  with  neither  in  cholera  nor  in  any  disease 
resembling  it  Thus  in  persons  who  have  taken  arsenic  and  survived  the  first 
effects  of  tfie  poison^^-the  conjunctivae  of  the  eyes  often  become  inflamed,  some- 
tunes  at  a  veiy  early  period, — there  is  aho  great  irritation  of  the  skin,  followed 
by  a  peculiar  herpetic  eruption ; — and  occasionally  paralysis  and  coma  appear 
among  the  symptoms.  In  cholera,  nothing  of  the  kind  is  witnessed ;  hence 
we  havQ  in  these  peculiarities,  means  for  assisting  us  in  our  diagnosis.  When 
the  person  dies,  a  post-mortem  examination,  wiUi  an  analysis  of  the  contents 
of  the  stomach,  or  if  death  speedily  follow  the  attack,  an  analysis  of  the  tissues 
of  the  soft  oigans,  will  often  remove  any  doubts  that  may  have  existed  on  the 
real  nature  of  the  ease.  In  several  recent  cases,  arsenical  poisoning  has  been 
mistaken  for  cholera,  and  the  fact  of  poisoning  remained  concealed  until  an 
analysis  was  made.  (See  cases  of  Reg.  v.  Chesham^  Essex  Lent  Assizes, 
1847 ;  and  Beg.  v.  Ibtter,  Suffolk  Lent  Assizes,  1847.)  » 

Gastiutis,  Entbrttis,  Gastro-enterftis,  PERrroNms. — These  diseases  do 
not  commonly  occur  without  some  obvious  cause  ;  indeed,  the  two  first,  in  the 
acute  form,  must  be  regarded  as  the  direct  results  of  irritant  poisoning.  Thus 
arsenic  and  other  irritants,  when  they  prove  fatal,  commonly  give  rise  to  in- 
flammation of  the  stomach  and  bowels.  In  all  cases  where  these  diseases  pre- 
sent themselves,  the  object  of  the  practitioner  is  therefore  to  determine  the 
count  of  the  inflammation,  whether  it  be  due  to  natural  changes,  or  the  action 
of  an  irritant  poison.  The  diagnosis  will  chiefly  rest,  I,  Upon  the  time  of  the 
occurrence  of  the  symptoms  after  a  meal.  2.  The  order  of  their  occurrence. 
3.  The  obstinate  constipation  of  the  bowels,  which  is  observed  in  gastritis  and 
enteritis,  is  contrasted  with  the  violent  vomiting  and  purging  met  with  in  irritant 
poisoning.  *  4,  The  presence  of  fever  in  these  diseases..  The-  history  of  the 
case  so  cleariy  explains  its  nature,  that  we  seldom  hear  of  these  diseases  being 
mistaken  for  irritant  poisoning.  The  same  observations  apply  to  peritonitis, 
in  which  disease  there  is  also  constipation,  and  but  little  vomiting.  It  has 
been  doubted  by  some  pathologists  whether  the  diseases  above  mentioned  can 
^eeiir  spontaneously,  and  without  any  apparent  cause.    All  agree  that  instances 
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of  idiopadiic  acuta  gastritiiB  are  nrdly  obaeired  in  indiriduali  odienrtae  haallfaijr. 
Two  cases  hawever  were  reported  to  the  Medico-Ohirurgical  Hooietj,  by  £^. 
Bume  (Med.  Qaz.  xzv.  414,)  and  another  case  has  more  recently  occurred  to 
Mr.  Berncastle  (Lancet,  March  1944;}  The  symptoms  were  of  the  usual 
character-— constant  vomiting,  no  diarrhcea,  and  rapid  sinking.  AAer  death  the 
stomach  was  found  in  a  high  state  of  inflammation,  but  all  the  other  viscera 
were  healthy.  A  suspicion  of  poisoning  did  not  attach  to  the  case.  Acute 
enteritis  from  natural  causes  is  much  more  common  than  acute  gastritis.  These  ' 
diseases,  in  a  chronic-  form,  have  a  very  slow  course,  and  may  be  a  secondary 
result  of  irritant  poisoning.  The  symptoms  are  unlike  those  produced  in  the 
acute  form  of  poisoning. 

PflRFORATiOM  OF  THB  BTOMAGK  AMiMirrBSTiitBs.-^Thesymptoms  attending  per- 
foration of  the  stomach,  in  some  respects  resemble  thoee  of  irritant  poisoning. 
They  oden  occur  suddenly  to  a  healthy  person  afier  a  meal.  This  disease  te 
almost  invariably  &ta],  and  may  be  immediately  recognised  on  a  post*mortein 
examination.  Even  in  the  rare  cases  in  which  it  is  not  iatal,  the  means  of  diag- 
nosis are  not  difficult.    (See  post,  Cb.  is.) 

STRANGoiiATEo  HBRNiA.-— It  is  difficult  to  suppose  that  this  disease  should  ever 
be  confounded  with  irritant  poisoning.  The  seat  of  pain,  with  an  examination 
of  the  part,  would  at  once  show  the  physical  cause  to  which  the  symptoms  were 
due. 

.  Ileus,  Intbrnal  Strangulation. — It  may  happen  that  there  is  no  outward 
tumor,  but  that  ^mptoms  commence  suddenly  in  a  previously  healthy  person* 
and  death  takes  place  from  strangulation  internally.  A  report  of  aninteresting 
case  of  this  kind  was  read  by  Dr..  Snow  before  the  Med.-Chir.  Society,  in  June 
1846.  The  patient  died  in  four  days,  and  on  inspection,  a  portion  of  the  ileum 
was  found  strangulated  in  an  aperture  of  the  mesentery  ( Med.  Gaz.  xxxviiu 
1049.)  Two  cases  of  a  similar  kind  are  quoted  by  Dr.  Snow  in  his  paper.  In 
ihe  same  number  of  that  journal,  is  reported  a  &tal  case  in  which  the  cause  of 
strangulation  was  produced  by  the. weight  of  a  supplementary  spleen  drawing 
the  omentum  into  a  cord  (p.  1 053.)  Other  cases  in  which  there  were  various 
mechanical  causes  of  internal  strangulation  are  reported  at  pp.  1073  and  1075. 
The  symptoms  of  this  disease  are  a  very  sudden  access  of  severe  pain,  chiefly 
confined  to  one  spot,  not  in  the  region  of  the  stomach,  as  in  irritant  poisoning* 
but  in  the  central  or  lower  part  of  the  abdomen — severe  and  constant  vomiting, 
not  always  of  faecal  matter,  but  in  some  instances  of  a  yellow  or  green-coloured 
liquid.  There  is,  of  course,  obstinate  constipation,  if  we  except  what  may  be 
discharged  from  the  lower  boweL  The  diagnosis  is  commonly  not  difficult,  and 
a  careful  post-mortem  inspection  will  immediately  lead  to  the  detection  of  the 
cause  of  death..  The  case  is  in  general  fatal,  as  there  are  no  means  of  relieving 
the  strangulation:  hence  post-mortem  evidence  is  rarely  deficient.  In  the  fo& 
lowing  case  (that  of  a  friend)  in  which  the  cause  of  the  symptom  was  very  ob- 
scure, the  suspicion  of  poisoning  was,  in  the  first  instance,  strong.  This  gentle- 
man, while  in  good  health,  waa  suddenly  sehsed,  two  hours  and  a  half  after  his 
dinner  (taken  as.  usual)  with  the  most  severe  pain  in  the  epigastrium.  This  was 
succeeded  by  nausea  and  vomiting,  which  continued  without  intermission  for 
some  hours.  Twenty-four  hours  after  the  attack  he  was  seen  by  a  medteal 
man :  the  vomiting  had  ceased,  but  every  thing  which  he  swallowed  wbb  re- 
jected. There  were  frequent  rigors;  the  pulse  quick  and  wiry;  extremities 
cold;  face  Hippocratic;  voice  feeble;  and  a  cold  sweat  covered  the  body.  The 
epigastrium  was  tender  on  pressure,  and  there  was  a  fixed  pain,  increased  by 
pressure,  radiating  from  the  cecum  along  the  ascending  colon.  There  was  no 
hernia ;  but  the  abdomen  was  hard,  and  drawn  spasmodically  towards  the  verte- 
bral column,  as  in  cases  of  colico  pictonum.  The  tongue  was  dry,  coated  with 
A  brown  fur ;  the  lips  parched ;  and  there  was  Intense  thirst.    As  there  h«4 
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bera  no  mottcm  for  twenty-fimr  hours,  purgatives  were  administered,  which  pro- 
dnced  evacuations;  and  under  this  and  other  treatment  the  patient  speedily 
recovered. 

That  the  symptoms  in  this  case  were  not  due  to  poison  w^s  establisl)ed,  1,  by 
their  very  sudden  invasion  in  a  severe  form ;  2,  by  the  time  which  had  elapsed 
since  any  food  had  been  talcen;  3,  by  the  fact  that  other  persons  partook  of  the 
same  food,  and  did  not  suffer.  The  symptoms  were  unlike  those  produced  by 
arsenic  or  the  common  irritants;  but  they  in  many  respects  resembled  those  ob- 
served in  the  reported  cases  of  ileus  depending  on  mechanical  strangulation  of 
the  intestines.  The  obstruction  may  have  been  caused  by  spasmodic  constric- 
tion of  the  intestines;  for  if  the  cause  had  been  mechanical,  it  is  difficult  to  under- 
stand how  it  could  have  been  removed,  or  how  the  purgative  should  have  acted 
80  freely. 

Cases  of  obstructed  intestine  have  occasionally  given  rise  to  medico-legal  in- 
quiries. The  following  is  quoted  by  Flandin.  A  German  physician  was 
required  to  inspect  the  body  of  a  merchant  who  bad  lived  upon  bad  terms  with 
his  wife.  It  was  supposed  that  she  had  killed  him  by  poison.  The  deceased,  it 
appears,  had  been  confined  to  his  bed  for  several  days,  and  had  complained  of 
incessant  nausea,  vomiting,  and  severe  pain.  A  careful  post-mortem  inspection 
of  the  body  showed  that  a  portion  of  the  colon  had  become  strangulated,  anfd 
that  it  was  in  a  gangrenous  condition.  The  accused  was  immediately  dis- 
charged. (Des  Poisons,  i.  295.)  This  fact  with  the  one  which  follows,  proves 
that  the  abdominal  viscera  ought  to  undergo  a  strict  examination  in  suspected 
death  from  poison.  In  February  1829,  an  opera-dancer  was  suddenly  seized 
with  violent  vomiting  and  obstinate  constipation.  There  was  but  little  pain  in 
the  abdomen,  Bnd  no  thirst.  After  two  days  there  was  a  fixed  pain  in  the  right 
iliac  region;  the  vomited  matters  were  of  a  yellow  colour,  and  soon  assumed  a 
£ecal  character.  The  existence  of  ileus  was  suspected,  and  the  case  soon  termi- 
nated fataUy.  Some  days  alter  the  intermejit  of  the  body  reports  were  spread 
to  the  prejudice  of  the  husband..  The  body  was  disinterred,  examined,  and  a 
statement  made  that  deceased  had  died  from  a  chronic  gaairo-enteriiis.  The 
legal  authorities  then  required  MM.  Orfila  and  Rostan  to  make  an  inspection; 
and  they  found  that  the  colon  was  strangulated  near  its  junction  with  the  caecum 
by  a  short  fatty  appendage,  adhering  at  its  two  ends  to  the  mesentery,  so  as  to 
form  a  kind  of  ring.  There  was  no  trace  of  poison.  Strangulation  was  ob- 
viously the  cause  of  death.     (Orfila,  Toxicok)gie,  ii.  720,  1843.) 

The  following  case  shows  that  fetal  strangulation  may  take  place  even  before 
the  protrusion  of  a  hernia.  A  soldier,  who  had  hitherto  enjoyed  good  health, 
was  suddenly  seized  with  violent  pain  in  the  abdomen,  vomiting,  and  obstinate 
constipation.  He  was  taken  to  a  military  hospital.  Severe  pain  was  expe*- 
rienced  on  touching  the  parietes  of  the  abdomen,  especially  in  the  region  of  the 
umbilicus.  There  was  no  appearance  of  a  tumour  in  any  part  The  pulse  was 
amall  and  frequent,  and  there  was  intense  thirst.  Nine  hours  after  admission, 
tliere  was  copious  vomiting,  with  some  appearance  of  fascal  matter,  and  the  man 
died  immediately  afterwards.  On  inspection,  a  portion  of  the  ilium,  about  the 
dze  of  a  small  nut,  was  found  strongly  compressed  in  an  aperture  in  the  right 
inguinal  canal ;  but  there  was  no  accumulation  of  faecal  matter  in  or  near  the 
part.  The  symptoms  and  appearances  rendered  it  certain  that  deceased  had 
died  from  peritonitis  (Gazette  M^dlcale,  Dec.  19, 1846,  p.  995.) 

An  examination  of  the  parietes  of  the  abdomen,  may  not  always  suffice  to  in- 
dicate the  cause  of  the  sudden  iUness  and  death.  Nevertheless,  the  obstinate 
constipation,  with  other  symptoms,  will  in  general  be  sufficient  to  show  that  they 
cannot  be  ascribed  to  irritant  poison.  In  all  of  these  doubtful  cases,  if  the  symp- 
toms be  really  dependent  on  poison,  some  connexion  may  be  established  between 
the  last  meal  taken  and  the  period  of  their  occurrence. 
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Colic— This  disease  can  only  be  confoanded  with  one  variety  of  irritant 
poisoning,  namely,  that  induced  by  the  salts  of  lead.  But  it  is  to  be  observed, 
that  the  poisonous  salts  of  lead  are  very  rarely  used  criminally,  and  when  they 
are  taken  in  sufficiently  large  doses  to  kill  rapidly,  the  symptoms  resembling 
colic  are  mixed  up  with  those  of  irritant  poisoning,— so  as  to  render  it  impossi- 
ble for  a  practitioner  to  refer  them  to  that  disease  alone. 

H£MATBMB8i8.~-In  thls  dlsesse,  there  is  neither  pain  nordiarrhcea;  and  there  is 
a  copious  discharge  of  blood  by  vomiting.  These  characters  show  that  it  can- 
not be  easily  mistaken  for  irritant  poisoning. 

Diseases  rbsemblino  narcotic  poisoning. — We  may  now  proceed  to  speak  of 
the  diseases  which  have  symptoms  resembling  those  induced  by  narcotic  poisons. 
They  are  apoplexy,  epilepsy,  diseases  of  the  brain,  diseases  of  the  heart,  and  rup- 
ture or  distension  of  the  stomach.  Indeed,  it  may  be  remarked,  that  every  con- 
dition of  the  body  in  which  life  is  liable  to  be  suddenly  destroyed,  from  whatever 
cause,  may  be  mistaken  for  narcotic  poisoning.  The  various  causes  of  suddeft 
death  should  therefore  be  especially  studied  by  a  medical  jurist  These  are  not 
very  numerous,  and  are  principally  confined  to  disease  afiecting  the  brain,  heart, 
and  lungs.  For  an  account  of  these  causes,  I  must  refer  the  reader  to  the  Ann. 
d*Hyg.  1838,  ii.  145 ;  1843,  ii.  435.  There  is  another  point  to  be  attended  to, 
namely,  that  those  fatal  diseases  only  of  those  important  organs,  are  likely  to  be 
confounded  with  this  form  of  poisoning,  the  existence  of  which  had  not  been  pre- 
viously suspected  or  announced  by  the  usual  attendant  symptoms.  On  the  trial 
of  Tawell  for  poisoning  Sarah  Hart  by  prussic  acid,  the  statistics  of  the  causes  of 
sudden  death  were  entered  into  in  the  defence,  in  order  to  establish  a  probability 
that  the  deceased  had  died  from  natural  causes,  among  whicfi  was  placed 
'  "  mental  emotion !"  It  may  be  as  well  therefore  to  state,  that  on  an  average  of 
five  years,  1838-42,  the  annual  number  of  sudden  deaths  in  England  and  Wales 
amounted  to  3600,  or  one  in  one  hundred  and  thirty-eight  of  the  total  deaths. 
(Registrar-GeneraPs  Report,  1843.)  Although  inquests  are  held  in  all  of  these 
cases,  for  the  alleged  purpose  of  determining  the  cause  of  death,  no  cause  what- 
ever is  assigned  in  two-thirds  of  the  number :  and  thus  a  vast  source  of  know- 
ledge of  great  importance  in  the  settlement  of  a  disputed  case  of  poisoning.  Is 
entirely  cut  off  from  the  profession ! 

Apoplexy.— rNarcotic  poisons,  of  which  we  may  take  opium  as  the  type,  ac- 
.  tually  seem  to  produce  this  diseased  condition  of  the  brain.  The  distinction  of 
apoplexy  dependent  on  disease,  from  that  kind  of  apoplexy  induced  by  poison, 
is  extremely  difficult  unless  we  can  obtain  a  full  history  of  the  case.  The  fol- 
lowing circumstances  may  be  remembered  in  our  diagnosis.  I .  Apoplexy,  as 
a  disease,  is  sometimes  preceded  by  warning  symptoms  before  the  fatal  attack 
comes  on.  In  poisoning,  such  symptoms  would  be  wanting  unless  the  poison 
were  administered  to  a  person  who  had  already  been  threatened  with  apoplexy. 
2.  Apoplexy,  as  a  disease  does  not  commonly  attack  persons  under  the  age  of 
thirty.  The  fatal  cases  increase  progressively  with  age,  and  according  to  the 
researches  of  Dr.  Burrows,  the  disease  is  most  common  between  the  ages  of  sixty 
and  seventy.  We  shall  presendy  see  that,  there  are,  however,  exceptions  to 
this  rule.  Poisoning  may  he  witnessed  in  a  person  at  any  age.  3.  The  rela- 
tion between  the  time  of  the  attack,  and  the  time  at  which  food  or  medicine  was 
last  taken.  Thus  if  the  comatose  symptoms  do  not  come  on  until  five  or  six 
hours  after  some  liquid  or  solid  has  been  swallowed,  they  are  much  more  likely 
to  be  dependent  on  apoplexy  from  disease  than  on  poison.  This  is  a  most 
important  character ;  but  its  occurrence  is  of  course  purely  accidental,  for  It  is  by 
no  means  unusual  that  an  attack  of  apoplexy  should  speedily  follow  a  meal  made 
by  a  previously  healthy  person.  However,  several  cases  have  already  been 
relatedi  which  show  that  this  may  be  sometimes  usefully  employed  to  distinguish 
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diseafle  from  poiaonliig  (ante,  p.  45.)  4.  In  apoplexy  from  disease,  it  is  usually 
observed  that  coma  isat  ooce  induced : — but  in  poisoning,  coma  comes  on  slowly, 
imd  is  generally  preceded  by  vertigo  and  stupor.  5.  The  discovery  of  poison 
in  the  food  taken  or  in  the  contents  of  the  stomach  :-^this  would  at  once  establish 
the  iact  of  poisoning.  6.  The  discovery  of  appearances  in  the  brain  indicative 
of  apopleiy,  such  as  effusion  of  blood.  This  would  negative,  ceteris  paribus, 
the  presumption  of  poisoning. 

It  is  to  be  observed,  that  in  ail  cases  of  disease  simulating  narcotic  poisoning, 
the  disease  is  assumed  to  prove  fatal : — hence  there  is  always  the  opportunity 
of  searching  for  the  two  last-mentioned  characters.  We  do  not  hear  of  an 
attack  of  apoplexy  from  which  a  person  recovers,  ever  being  mistaken  for  a  case 
of  poisoning  by  opium,  but  we  hear  of  poisoning  by  opium  being  not  unfrequent- 
ly  mistaken  for  apoplexy  or  convulsions.  Dr.  Birt  Davies  has  published  the  two 
following  cases.  A  person  died  in  what  was  considered  by  the  physician  and 
surgeon  attending  to  be  a  fit :  but  opium  was  found  in  the  stomach.  A  person 
was  attended  by  a  physician  and  surgeon  for  some  hours.  The  illness  and  death 
were  ascribed  to  and  treated  by  them  for  apoplexy,  but  it  was  proved  beyond 
all  doubt  that  the  deceased  died  from  laudanum.  (Borough  Inqgests.  Bir- 
mingham, 1845.)  Such  cases  I  am  persuaded  are  frequent,  having  had  several 
referred  to  me  for  examination  during  the  last  few  years.  Cases  have  of  late 
been  unfortunately  too  common  in  which  deaths  have  been  registered  as  from 
■«  natural  causes  "  when  on  an  exhumation  of  the  bodies  some  weeks  or  years 
afrerwai'ds,  the  deceased  have  been  found  to  have  died  from  poison.  It  is  im* 
possible  to  say  how  many  of  such  cases  escape  notk;e  for  one  which  is  brought 
to  light.  These  facts  show  that  inquests  without  post-mortem  examinatk>ns,  in 
many  instances  serve,  by  lulling  suspicion,  to  conceal  rather  than  to  detect 
crime. 

A  case  was  lately  tried  at  the  Lincoln  assizes,  which  shows  that  a  crafty  crimi- 
nal may  easily  deceive  a  medical  practitioner,  and  that  the  coroner's  inquest,  as 
it  is  at  present  conducted,  is  not  fitted  to  detect  these  secret  cases  of  poisoning* 
In  this  instanle  a  confession  was  made ;  but  how  many  instances  escape  detec- 
tion for  want  of  a  confession  on  the  part  of  a  criminal,  it  is  impossible  to  con- 
jecture. An  inspection  of  a  body  is  not  required  by  many  coroners  unless  there 
are  strong  circumstances  for  suspicion  in  the  shape  of  pubik:  rumour ;  but  in 
reelect  to  criminals,  who  have  well 'Calculated  their  plans,  these  circumstances 
are  not  likely  to  come  to  light  except  from  a  post-mortem  inspection,  and  an 
analysis  of  the  contents  of  the  viscera.  It  does  not  appear  that  an  inquisition 
was  held,  or  inspection  made,  in  the  case  alluded  to,  until  some  time  alter  the 
bodies  of  the  deceased  had  been  interred,  and  then  it  was  too  late.  A  woman 
was  charged  with  the  murder  of  three  children,  by  poisoning  one  of  them  with 
arsenic,  and  the  other  two  with  opium.  She  pleaded  guilty,  and  confessed  the 
manner  in  which  the  crime  was  perpetrated.  She  had  succeeded  in  poisoning 
two  of  the  children  without  being  detected ;  although  suspicion  was  so  strong 
that  sbe  was  tried,  but  acquitted,  at  the  previous  assizes,  on  the  charge  of  having 
poisoned  one  of  them.  In  the  third  case,  she  admitted  having  secretly  given  to 
the  deceased  (her  own  infant,)  about  three  weeks  old,  a  tea-spoonful  of  laudanum. 
The  child  was  soon  afterwards  seized  with  convulsions;  a  medical  practitioner 
was  sent  for,  who,  deceived  by  the  statement  of  the  woman,  treated  it  as  a  case 
of  ordinary  convulsions  in  children,  and  ordered  a  warm  bath.  The  child  died 
in  about  twenty  hours,  continuing,  according  to  the  prisoner's  statement,  in  con- 
vulsions during  the  greater  part  of  that  time.  No  suspicion  appears  to  have  been 
entertained  of  the  real  cause  of  death,  and  the  case  woukl  probably  have  re^ 
maloed  undiscovered,  but  for  the  prisoner's  confession.  It  is  remarkable  that 
this  child  survived  so  long;  the  woman,  however,  prevaricated  as  to  the  quantity 
of  laudanum  which  she  gave  it,  therefore  it  is  difficult  to  draw  any  condusion 
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from  her  statement,  except  that  the  deceased  was  actually  pofscmed  by  opium. 
(The  Queen  v.  Joyce.  Lincoln  Aut.  Ass.  1844.)  In  one  case  referred  to  me 
(Sept.  J  844,)  the  jury,  under  the  direction  of  a  coroner,  returned  a  verdict  of 
death  from  poison  (''misadventure,**)  while  the  stomach  of  the  deceased  was  in 
my  custody,  and  before  it  had  even  been  opened,  or  the  seals  of  the  vessels 
containing  it  had  been  broken !  In  another,  in  which  there  was  the  very  strongest 
reason  to  suspect  death  from  poison  administered  by  a  quack,  the  coroner  and 
jury  declined  waiting  for  an  analysis  of  the  contents  of  the  stomach,  although 
strongly  advised  by  the  medical  witness  who  inspected  the  body, — and  returned 
a  verdict  of  "  natural  deaths  (See  also  the  case  of  Reg.  v.  Ereeman,  Taunton 
Lent  Assizes,  1845.)  The  Registrar-General  has  stated  that  in  nxiy-six  out  of 
every  hundred  inquests  in  cases  of  sudden  death,  no  cause  of  death  is  assigned 
by  the  jury.  Frequent  verdicts  of  natural  death,  without  an  inspection  of  the 
bodies,  tend  to  encourage  the  crime  of  secret  poisoning,  whteh  appears  to  be 
rapidly  spreading  throughout  this  country. 

In  reference  to  the  age  at  which  apoplexy  may  make  its  attack,  it  may  be  re- 
marked that  healthy  girls  of  the  respective  ages  of  sixteen  and  twenty-two,  have 
died  suddenly  from  this  disease.  There  had  been  no  warning  symptoms  what- 
ever. In  January  1839,  a  gentleman  aged  twenty-two  years,  retired  to  his  bed- 
room in  good  health.  Shortly  afterwards  a  servant  entered  the  room,  and  found 
him  lying  on  the  floor  dead.  On  9  post-mortem  examination  it  was  found  that 
one  of  the  vessels  of  the  brain  'had  become  ruptured,  and  that  a  large  quantity 
of  blood  had  been  effused  on  the  surface.  There  was  no  doubt  that  this  was  a 
case  of  apoplexy  in  a  young  man  who  had  suffered  from  no  warning  symptoms. 
It  turned  out  on  inquiry,  that  the  father  and  mother  of  the  deceased  had  both 
died  suddenly  from  the  same  disease. 

In  the  following  case  the  suspicion  of  poisoning  was  actually  raised,  and  was 
only  removed  by  a  proper  medico-legal  examination.  In  September  1838,  a 
young  healthy  female,  while  sitting  with  her  parents  taking  her  supper,  suddenly 
fell  back  in  her  chair  in  a  state  of  insensibility.  Medical  assistance  was  called 
in,  but  she  died  in  about  eleven  hours  without  recovering  her  mnsciousness. 
The  parents,  were  accused  by  the  neighbours  of  having  administered  poison  to 
the  deceased  at  her  supper:  but  the  medical  attendant,  on  making  an  examina- 
tion of  the  body,  clearly  showed  that  death  was  caused  by  an  effusion  of  blood 
on  the  brain,  from  the  rupture  of  a  diseased  blood-vessel.  As  apoplexy  is  very 
uixusual  in  the  young,  this  rather  tended  to  strengthen  the  suspicion  of  poisoning; 
although  it  is  obvious  that  there  is  no  common  poison  whteh  would  produce 
immediate  insensibility  except  hydrocyanic  acid;  but  when  taken  in  so  large  a 
dose  as  to  produce  this  sudden  and  violent  effect,  the  probability  is,  that  the 
patient  would  die  in  a  few  minutes.  No  poison  Was  discovered  in  the  body: 
death  was  undoubtedly  caused  by  apoplexy.  * 

I  have  known  a  child  between  two  and  three  years  of  age,  die  from  conges- 
tive apoplexy;  and  the  disease  has  been  observed  to  occur  even  in  infants.  Dr. 
A.  Campbell  ^reports  a  case  of  apoplexy  proving  fetal  in  a  chikl  only  deven 
days  old.  (North.  Jour.  Med.,  Jan.,  1845.)  A  remarkable  case,  involving  the 
question — whether  death  was  caused  by  prussic  acid  or  apoplexy,  came  before 
the  Senate  of  Chambery  in  April  1843.  I  allude  to  that  of  M.  Pralet  (Ann. 
d'Hyg.  XX  vi*  399 ;  xxix.  103,  474,)  whteh  appears  to  have  excited  as  much  atten- 
tion on  the  continent,  as  the  case  of  Sir  T>  Boughton  in  England.  Several  medi- 
cal witnesses  deposed  that  the  deceased  had  died  from  prussic  add,  administered 
to  him  by  M.  L*H^ritier,  the  accused.  Orfila  was  required  to  examine  the  'me- 
dical evidence,  and  found  it  extremely  defective.  The  inferences  drawn  from 
the  application  of  the  chemk»l  tests  were  highly  improper;  and  the  results  were 
essentially  negative.  Had  it  not  been  for  the  interference  of  Orfila,  it  is  moat 
probable  that  the  accused  would  have  been  convicted,  more  from  the  sliong 
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ttedicalQiiiAkmagiiibfltMn,  Ann  from  ^  The  wit- 

( «|ipeftrfo  have  aetod  on  the  principic^tiMit  Ibe  whole  of  their  duty  con* 
in  wfideKing  Ah0  •chsife  of  poiBoohii:  probaUe;  whereas,  we  thall  here* 
raeelhat  no  peraDBOBtt  be  convicted  ofihiecritaieoomere|iro6ii6t/t/^:  the 
Ihct  «f  fpmuimg  muet  be  made  teasoiiablor  certain^  either  by  medical  or  moral 
«fideDoe,  or  by  bolih  eombiaed.  The  caae  of  Tawiii  presents  a  eonverse  ilkis* 
tntioik  {lefe,  where  the  cause  of  death  was  obrioivly  prassic  acid,  a  struggle 
was  flMde  to  iiK>w,  on  the  most  natenabie  hyper*chemioal  and  hyper*pathologi- 
•cal  ipNHUids,  that  the  daceaaed  had  died  firom  apoplezy  or  some  other  sudden 
caose.    (Bucks  Lent  Assises,  1846.) 

U  is  highly  important  for  the  medical  jurist  to  bear  in  mind,  that  a  superficial 
CBumination  of  the  body  will  not  suffice  to  reveal  the  cause  of  death  on  these 
oocasiona.  The  §bM  lesion  may  be  in  cr  near  the  pons  Varolii  or  the  cenebel^ 
krnL  Dr.  Charies  Bell  has  reported  a  case,  which  is  hi  this  respect  instraotive. 
A  stoat,  strong,  aad  hale  J^uier,  aged  sisty^two  years,  who  had  never  com- 
piamed  of  any  indisposilloo,  resumed  his  work  as  usual  after  having  eaten  a 
tearty  dkiner,  jmd  shortly  afterwards,  while  wheeling  a  barrow,  be  dropped 
down  seaselessb  aad  died  in  a  few  seconds.  On  a  careful  ezaminatk>n  of  the 
bead,  it  was  found  that  fatal  efiuskxi  had  taken  place  from  a  slight  rupture  in  the 
Tight  lateral  sinus,  midway  between  the  toroolar  Hierophili  and  the  jugular 
liaosa.  (Med.  Qac.  xzxix.  81.) 

In  tfaie  IbHowkig  case  there  was  a  atrong  sil^rickm  that  the  deceased  had  been 
poisoned  by  seoie  compantons  with  whom  he  had  been  drinking. 

The  deceased,  a  fisherman,  had  been  drinkiDg  at  a  beer-shop  with  three  or 
iMir  friends,  who  took  hifi  home  in  an  insensible  state  about  two  o'dock  fai  the 
■Nmiog,  threw  him  on  the  floor  of  the  boose,  and  left  him.  Two  hoars  after- 
wards  be  was  discovered  by  a  relative,  who  supposed  him  to  be  intoxioated:  he 
waa  then  Ijriog  asleep,  aad  breathing  hard.  He  lay  in  this  insensible  state  for  two 
daya.  when  a  medk»l  man  was!  sent  for,  and  he  wasibaad  to  be  dead.  lie  had 
vomited  over  (^  floor  of  the  room  a  very  darkJoeking  tarry  kmd  of  matter—- 
aome  of  which  waa  ibond  in  the  mouth.  By  order  qf  the  coroner  the  body  was 
Inspeoted  the  folbwing  day.  The  chief  appearances  were  adhesions  about  the 
dura  maler ;  injection  of  the  pia  mater,  especially  about  the  convolutions.  There 
w«s  no  effusion  of  bkx)d,  buttbere  was  general  oongeatkm  of  the  substance  of  the 
brain  and  its  vessels.  The  stomach  was  removed  and,  with  Its  contents,  brought  to 
■le  for  eKmaioiatiQa.  The  contents  of  the  organ  were  of  a  very  dark  colour,  ex* 
aetlyfasemblingthe  appearance  often  seen  in  poisoning  by  sulphuric  or  oxalic  add. 
They  weremiaed  with  large  quantities  of  mucus,  and  had  a  peculiar  odour*  some- 
what pesemMing,  as  it  was  thought,  that  of  blacking.  A  suspicion  had  arisen  that 
him  compaakms  might  have  given  him  blacking  to  drtok  whHe  he  was  in  a  state 
^intoodoation.  The  dark  viscid  liquid  scarcely  possessed  any  acid  reactkMS. 
The  muGons  membrane  of  the  stomach  itsdf  was  much  corrugated.  There 
waa  Strang  vaacukur  injectton  throughout,  but  especially  towards  the  cardiac  ex- 
treoiity :  a  quantity  of  dark  viscid  matter  was  here  dosdy  adherent  to  the  sur- 
ime.  There  waa  no  appearance  of  corrosion  or  chemical  action  on  any  part  of 
the  BMiooos  membrane.  The  contents  of  the  stomach  were  boiled  wkh  water, 
wben  tbe;y  became  coagulated,  and  of  a  much  lighter  coloar.  A  turbid  opaque 
liqaki  was  obtained  on  fiknition,  whk^h  inducted  only  that  degree  of  feeble 
acidity  wfakb  la  generally  met  with  in  the  stomach ;  and  the  result  of  numerous 
esperiments  was,  that  there  was  no  trace  of  aulphunc  add,  nor  of  any  other 
poisoii,  in  the  oigan  or  its  contents; 

Considering  the  nature  of  the  symptoms,  whfoh  wore  not  those  of  irritant 

poiMMiingf-^the  post«mortem  appearances,  which  were  sooiewhat  ambiguous, 

althongh  they  did  not  indk»te  corrosive  poisoa<^-4md  the  chemical  analysis, 

whkh  dearly  negatived  the  piesence  of  poison^  an  opinion  was  fi^ven  that  the 
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man  had  dtod  from  apoptozy  brought  on  by  exbearive  drinkingi  and  that  the 
dark  matter  found  4n  the  stomach,  ji^as  nothing  mate  than  the  altered  hgmatosine 
of  blood  poured  out  with,  the  mucus^  probably  as  a  result  6f  the  irritation  pro- 
duced by  the  alcoholfe  liquid  taken.  There  was  no  smeU  to  indicate  the  pre- 
sence of  any  alcohol  in  the  contents,  at  the  time  they  were  submitted  to  analysis. 
Epilbpst. — ^This  disease,  in  some  of  its  symptoms,  resembles  poisoning  by 
prussks  acid  only.  If  the  symptoms  depend  on  poison,  some  lk[uid  or  substance 
must  have  been  taken  immediately  before  their  occurrence.  U,  however,  no* 
thing  has  been  taken,  the  inference  would  be  that  the  symptoms  most  probably 
depended  on  disease.  Death  is  commonly  very  rapid  in  poisoning  by  prossic 
acid ;  but  a  first  attack  of  epilepsy  is  not  often  fittaL  If  the  person  has  suflfored 
from  previous  attacks,  the  probability  is,  casteris  paribus,  that  the  symptoms  de- 
pend on  disease.  But  epilepsy  may  by  coincidence  immediatdy  follow  the  ad- 
ministration of  a  draught  or  the  taking  of  food:-*an  analysis  of  the  substance 
taken,  would  in  such  a  case  remove  any  doubt.  Supposing  none  of  this  to  be 
procurable,  then  we.  must  remember,  that  epilepsy  only  simulates  narcotic  poi- 
soning when  the  attack  is  rapidly  fatal.  Therefore,  an  opportunity  will  always 
present  itself  for  verifying  or  rebutting  the  suspicion  of  poisoning,  by  examining 
the  contents  of  the  stomach.  I  have  never  met  with  an  instance,  where  a  case 
of  epilepsy  was  mistaken  for  one  of  narcotic  poisoning. 

Tetanus.— This  disease,  when  it  occurs  can  generally  be  traced  to  some  cause, 
—a  wound,  or  other  injury,  involving  tendinous  or  nervous  structures.  It  may. 
however,  arise  from  causes  of  a  very  simple  kind,  and  independently  of  wounds, 
—as  from  exposure  to  wet  and  cold,  or  to  a  current  of  air.  It  may  even  come 
on  without  any  apparent  cause.  Idiopathic  tetanus  }s  by  no  means  comoKMi ; 
it  manifests  itself  by  trismus  (kxdced  jaw,)  opisthotonos,  or  emprosthotooos.  The 
disease  sometimes  occurs  spontaneously  in  young  infants,  within  the  first  eight 
or  ten  days  fi-om  birth  {triamus  naicentium.)  Male  adults,  especially  those 
who  are  of  a  robust  and  vigorous  frame,  are  most  liable  to  attacks  of  tetanus. 
According  to  Dr.  Gregory,  tetanus  from  cold  occurs,  for  the  most  part,  within 
three  or  four  days  after  exposure  to  the  exciting  cause;  while  traumatic  tetaniM 
(from  wounds)  generally  appears  about  the  eighth  day.  (Practtoe  of  Physks, 
378.)  Other  observers  have  found  that  tetanus  from  wounds  very  commonly 
shows  itself  from  the  fourth  to  the  sixth  day  after  the  injury..  The  sooner  it 
commences  after  an  injury,  the  more  rapidly  fatal  is  its  couraa 

Tetanus,  or  rather  tetanic  convulsions,  i$ay  be  produced  by  certain  narcotloo- 
irritant  poisons,  especially  those  belonging  to  the  strychnos  tribes— as  noz- 
vomica— strychnia,  and  all  its  saline  combinations;  and  there  is  not  only  a 
strong  similarity  in  the  symptoms,  but  a  post-mortem  examination  does  not  In- 
dicate the  existence  of  any  well-marked  morbid  changes  in  either  case.  ^  In  teta^ 
nus  from  disease  or  injury,  there  is  a  gradual  progression  of  the  symptoms. 
The  rigid  contraction  commences  in  the  masseter  muscles;  it  extends  to  the 
fouces,  back  of  tlie  neck,  and,  testly,  descends  to  the  abdomen  and  lower  extra* 
mities.  Professor  CoUes  has  remarked,  that  the  musdes  of  the  fingers  are  the  last 
and  least  affected.  (Lectures  on  Surgery,  i  72.)  The  muscular  r^ity  con- 
tinues more  or  less  throughout;  whereas,  in  tetanus  from  poisoning,  the  spasm 
is  more  general,  and  there  are  interruptions  or  intervals  of  relaxation.  A  diag- 
nosis will  commonly  rest  upon  the  following  circumstances  >—l.  The  period  of 
time  which  has  elapsed  since  any  substance,  liquid  or  solid,  was  swallowed  by 
the  patient.  2.  The  gradual  or  sudden  and  violent  accession  of  qrmptomsr- 
the  latter  hidicatmg  poisoning.  3.  The  duration  of  the  case.  Tetanus,  as, a 
result  of  injuries,  rarely  proves  fatal  in  less  than  twenty*four  hours;  and  in  the 
idiopathic  form,  it  seldom  destro3rs  life  in  leas  than  three  or  four  da5rs.  in  teta- 
nus, produced  by  compounds  of  strychnia  given  in  &tal  doses,  the  person  rarely 
survives  two  hours.    4  .The  disoov^  of  nnx*vomica»  strychnia»  or  other  psi- 
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ion  in  fbe  fiiod,  in  the  msttar  yomited,  or  in  the  contents  of  the  stomaeh  after 
death,  Pnissie  aekl  gives  rise  oooasionally  to  tetanic  concisions,  manifested 
by  (^listhotonosb  emprasthotonos,  and  genera)  spasm  of  the  trank  and  extre- 
mities;  bat  the  very  sodden  invasion  of  symptoms  after  a  liquid  has  been  taken* 
the  rapid  termination  of  the  case,  and  the  presence  of  the  poison  in  the  stomach, 
will  renders  diagnosis  easy. 

CowuLBiOKs.— This  is  a  very  frequent  caqse  of  death  among  young  chfldren. 
According  to  the  Seventh  Report  of  the  Registrar-General  (1846,)  the  yearly 
average  df  deaths  ascribed  to  this  cause  amounts  to  25,000«  Convulsions  (or 
fits,  as  they  are  vulgarly  termed)  may  arise  from  the  action  of  poison,  especially 
of  those  belonging  to  the  narcotic  class,  or  from  natural  causes  of  disease.  As 
they  sometimes  suddenly  attack  children,  and  prove  fatal  rapidly,  a  suspicion 
may  arise  that  death  has  been  caused  by  some  poison  administered  to  the  child. 
Biany  cases  of  this  kind  have  been  referred  to  me  of  late  years  for  investiga- 
tion ;  and,  from  the  frequency  of  their  occurrence,  and  the  unjust  suspicions  to 
wlocb  they  may  give  rise,  it  is  the  duty  of  the  practitioner  to  make  himself  ac- 
quainted with  the  common  causes  of  this  disease.  Systematic  writers  have 
divided  convulsions  into  symptomatic  and  idiopathic.  They  are  most  com- 
monly symptomatk^ ».  e.  depending  on  some  disease  or  morbid  condition  of  tiie 
sjrstem,— such  as  dentition,  repelled  cutaneous  eruptions,  hydrocephalus,  ezpo- 
snie  to  cold,  indigestion,  worms,  accumulation  of  feces,  improper  food,  or  oveic- 
distention  of  the  stomach  and  bowels  with  food;  even  a  peculiar  condition  of  the 
nnrse's  milk  may  become  a  cause.  The  youngerand  more  irritable  the  chUd^ 
the  greater  is  its  liability  to  an  attack ;  and  in  these  cases,  the  slightest  cause  of 
irritation  to  the  nervous  system  may  lead  to  it  About  the  time  of  the  appear- 
ance of  the  first  set  of  teeth,  t.  e.  from  the  fifth  to  the  eighteenth  month,  children 
,  are  considered  to  be  most  liable  to  the  disease.  ' 

When  the  convulsions  cannot  be  traced  to  any  of  the  causes  above  assigned^ 
they  are  described  as  idiopathic,  and  are  commonly  referred  to  some  primary 
disease  of  the  brain;  and  this  organ,  after  death,  may  be  ibond  in  a  state  of  con- 
gestion. Idiopathic  convulsions  sometimes  run  through  their  coarse  and  cause 
death  very  rapidly ;  but  it  is  not  at  all  improbable  that,  by  diligent  inquiry,  some 
cause  might  be  found.  Dr.  Underwood  met  with  several  cases  where  fine 
healtby  children  -died  suddenly  from  convulsions  immediately  after  they  had  been 
overfed  by  their  nnrses. 

Convalsmns  are  a  very  common  e0ect  of  the  action  of  overdoses  of  opium  on 
jroui^  cbikiren ;  and  they  are  not  to  be  distinguished  from  those  which  arise 
firam  natural  causes.  During  the  fit,  the  eyes  are  distorted,  the  pupils  con- 
tracted or  dilated.  The  spasm  may  affect  the  organs  of  respiratk>n :  the  jaws 
are  closed,  and  saliva,  in  a  frothy  state,  escapes  at  the  mouth.  There  may  be 
aiso  stertorous  breathing;  and,  from  impeded  respiration,  the  tongue,  fiice,  and 
the  suriace  of  the  skin  will  become  livid  owing  to  imperfect  aeration  of  the  blood, 
and  tiie  child  may  die  asphyxiated.  Under  prompt  and  appropriate  treatment!^ 
except  when  it  depends  on  poison  unsuspected,  the  attack  may  be  alleviated, 
and  the  child  recover.  When  narcotic  poison  is  the  cause,  it  will  be  found  that 
some  substance,  either  liquid  or  sdid,  has  been  given  to  the  child  not  long  before; 
and  the  tr^tment  to  be  pursued  in  a  suspicious  case  must  be  directed  to  its. 
removal.     (See  Onun.) 

Except  by  a  chemical  analysis  of  the  food  and  the  contents  of  the  stomach, 
it  is  by  no  means  easy  to  form  a  diagnosis.  In  a  recent  case  (Decemlier  1846,) 
a  suspicion  arose  that  two  children  had  been  poisoned,  from  the  singular  fact 
ttiat  tliey  died  within  a  very  short  period  of  each  other.  T.  R.,  an  infant,  aged 
seven  monttis,  was  found  by  the  mother,  at  6  a.  m.,  in  a  fit  It  was  livid  in  the 
iiice,  fitrthing  at  the  mouth,  its  limbs  ^wn  up  and  rigid.  She  immediately 
took  it  to  a  person  living  jp  the  same  house,  but  it  remained  inseasiUe  uatft  Ik 
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died,  aboot  two  hours  aflerwards.  The  ehild  Appeared  wen  when  pnC  to  he& 
the  previoui  flight,  and  had  had  Its  last  meal  (txiUed  bread  and  milk)  abooC 
setren  o'clock*  The  chief  appearaneefl^  on  Inspectfon,  were  oongestiop  of  tto 
brain  and  tangs;  there  was  slight  redness  of  the  stomach.  0»  the  same  morn^ 
ingy  and  acbout  the  same  time,  the  other  child,  aged  fifteen  months,  was  feand  by 
the  mother  insensible,  dark  in  the  face,  and  stmggHng  for  breath*  *  This  child 
died  In  fire  mJnotes  after  it  was  ^nd.  On  inspection,  the  only  appearance 
was  general  congestion  of  the  brain« 

The  stomachs  and  their  contents,  as  well  as  a  portion  of  the  food  gfven  to  the 
children  the  night  before,  were  examined  for  opiom  as  well*  as  other  poisons 
which  were  likely  to  have  occasioned  the  symptoms:  but  no  trace  of  poison 
could  be  discovered;  and  the  contents  of  one  stomach  acquired  a  deep  blue 
colour  with  a  solution  of  iodine,  bearing  oittt  the  statement  that  bread  had  been 
given  at  the  meal.  There  was  no  moral  evidence  to  show  that  poison  had 
been  given ;  none  was  detected  in  the  food ;  and  had  it  been  given  b]r  the  mo- 
ther, who  found  the  chUdren  dying  early  In  the  morning,  the  probability  is,  tef 
as  there  had  been  no  vomiting,  and  death  was  rapid,  the  poison  would  have 
certainly  been  discovered  by  the  odour,  or  in  the  stomach  or  its  contents,  by  the 
usual  tests.  The  opinion  given  was,  that  death  had  resulted  iirom  convnlsioM» 
probably  produced  by  a  congested  state  of  the  brain.  The  most  remarkable 
feature  in  this  case  was  the  coincidence  in  seizure  and  the  time  of  death  f  and, 
but  for  the  good  character  of  the  parents  and  the  results  of  a  chemical  examina* 
tion  of  the  food  and  the  viscera,  it  would  have  been  difficult  to  have  satisfied  the 
neighbours,  that  the  children  had  not  been  destroyed  by  poison.  The  jury 
returned  a  verdict  of  death  from  natural  causes. 

The  importance  of  not  reljring  too  strongly  upon  a  coincidence  in  the  •HadB 
of  several  persons  Itibouring  under  similar  symptoms  following  a  meal,  has  < 
already  been  pointed  out.    (See  ante,  p.  51.) 

DnEABEs  or  the -brain  and  spinal  marrow. — Among  these  diseases,  may  be 
mentioned  inflammation  of  the  brain  and  its  membranes,  hypertrophy,  and  the 
formation  of  tumours.  Such  diseases  are  of  a  very  insidious  nature:—- they 
sometimes  give  no  warning  of  their  presence,  until  the  person,  who  may  be  in 
his  usual  b^th,  is  suddenly  seized  with  stupor,  followed  by  coma,  and  rapidly 
dies*  All  such  cases  resemble  poisoning  by  opium:  they  can  only  be  dtetia-^ 
guished  by  the  discovery  of  the  affirmative  characters  of  disease,  on  a  post-mor- 
tem examination,  and  an  absence  of  polsd  from  the  stomach.  But  the  period 
of  access  of  the  symptoms  after  a  meal,  and  tbe.rapidity  of  death,  w3l,  in  many 
instances,  allow  a  practitioner  to  form  a  satisfactory  diagnosia.  I  have  ahready 
referred  to  a  case,  (ante,  p.  49,)  where  a  woman,  aged  S7,  died  suddenly,  soon 
after  having  taken  her  break&st.  On  examination  of  the  body,  there  was  found 
effiised  within  the  cranium  a  large  quantity  of  bloody  serum ;  and  the  brain  and 
its  membranes  were  much  congested  with  blood.  No  poison  was  discovered  in 
the  stomach,  and  it  is  certain,  that  had  deatfi  been  due  to  a  narcotic,  some 
traces  of  it  would  have  been  found,  in  consequence  of  the  great  rapidity  with 
whkh  the  deceased  died.  The  only  points  in  which  this  resemtded  a  case  of 
poisoning,  were  in  the  invasion  of  the  symptoms  soon  after  a  meal,  and  their 
rapidly  fotal  termination. 

Diseases  of  the  heart. — The  heart  is  subject  to  many  diseases,  which  pre* 
sent  the  same  insfdious  characters,  as  those  of  the  brain.  Thus  they  may 
remain  for  a  long  time  latent,  and  then  suddenly  destroy  life.  They  are  only 
likely  to  be  confounded  with  poisoning  by  prussic  acid,  owing  to  the  rapidity 
with  whfoh  death  takes  place.  In  all  these  cases,  therefore,  if  the  fatal  attack 
occur  suddenly  some  hours  after  food  or  medicine  has  been  taken,  there  can  be 
no  reason  for  attributing  it  to  poison.  ^  It  is  only  when  by  a  coinckience  the 
symptoms  appear  at  or  immediately  afler  something  has  been  swaUowed  by  the 
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pstieiit,  that  ssy  doubt  of  the  osuse  to  which  thejr  amy  be  dte,  can  arise;  and 
here^  the  doubt  would  be  speedily  removed  by  a  post-nortem  examioatioii  of  the 
body.  We  must  not  expect,  however,  that  in  these.fetal  afSrations  of  the  heart, 
weil*marked  post-mortem  appearances  will  be  always,  met  with.  Some  patho- 
logists have  described  a  singular  condition  of  this  oifaii»  under  which  the  per- 
soo  dies  suddenly  after  experiencing  nausea,  vestigOi  and  feinting.  In  such 
cases,  the  parietes  of  the  heart  have  been  found  only  pretematurally  flaccid,  and 
lis  cavities  empty.  This  has  been  called  by  Mr«  Qbsiraiier,  idiopathic  asfrtiyxia, 
and  others  have  termed  it  syncopal  asphyxia.  It  does  not  appear  to  be  very 
common,  for  very  little  is  known  concerning  it,  or  :o^  what  the  cause  of  d^ath 
really  dependsi  In  regard  to  its  diagnosis  in  susptetid  eases,  all  we  can  say  is, 
that  if  poisoning  be  not  clearly  negatived  by  concuWfnJt<circumstances,  its  usual 
affirmative  characters  are  entirely  wanting.  /'k>.  , 

The  question  whether  death  has  arisen  from  poi8on>.or  from  maUmniation 
or  disease  of  the  heart,  occasionally  presents  its^.  lo  -the  medical  jurist.  The 
diacnosis  is  of  some  importance,  since  the  local  ohsoEiges  in  the  oigaa  may  be 
aUi^t  and  easily  overlooked.  In  July  1844,  a  w^nan,  aged  45,  iSl  suddenly 
in  the  street  near  Guy's  Hospital,  and  died,  gaspiagrrand  pallid  without  being 
at  all  convulsed,  in  ten  minutes  after  die  had  bass .  brought  into  one  of  die 
wards.  It  was  ascertained  that  she  was  a  woraaa  of  irr^fular  and  intempe- 
rate habits,  and  that  about  an  hour  before,  she  had  purchased  a  drachm  of 
powdered  nux«vomica  at  a  druggist's.  A  paper  containing  the  poison  was 
fomd  in  her  possession.  I'here  was  no  certain  evidence  diat  she  had  taken 
^y  of  it,  but  unfortunately  the  quantity  found  upon  her  was  not  weired.  It 
was  considered,  however,  by  those  who  saw  it,  to  be  equal  to  about  a  draohm, 
llie  quantity  purchased.  On  the  report  that  poison  had  been  taken,  die 
stomach-pump  was  used;  and  a  decoction  of  cinchona  administered.  On 
inspection  eighteen  hours  after  death,  it  was  rraiarked  that  the  l^ps  and  ends 
of  the  fingers  were  extremely  blue.  The  heart  was  enlarged,  the  right  cavities 
being  very,  capacious,  and  distended  with  dark  semifiuid  ooagula.  There  ap- 
peared to  have  been  originally  two  communications  between  the  aurieles. 
The  pulmonary  artery  was  of  extraordinary  widdi,  while  die  aorta  was  narrow. 
The  lungs  were  highly  emphysematous  and  congested;  die  liver  congested ; 
die  mucous  membrane  of  die  stomach  slighdy  corrugated,  and  it  presented  a 
few  spots  of  ecchymosis,  which  were  prol»bly  produced  by  the  stomach-pump* 
I  examined  the  stomach  and  its  contents,  but  no  traces  of  nux-vomica  or  any 
ether  poisonous  matter  was  found.  Although  it  is  possible  'that  some  of  the 
poison  might  have  been  taken,  and  afterwards  removed  by  vomidng  or  the 
atomadi^mp,  the  symptoms  and  the  short  duration  of  the  case  idiowed  that 
death  could  not  be  referred  to  it.  There  was  no  doubt  that  diis  was  caused 
by  a  delay  to  the  passage  of  die  blood  through  the  right  cavities  of  the  heart, 
from  congenital  nialfonnation  of  the  organ.  It  was  aseertuned  diat  the  ds- 
eeaaed  h^  been  always  liable  to  shortness  of  breath,  and  diat  she  became 
Une  upon  any  unusual  exertion.    (See  Medical  Gazette,  xxxvi.  p.  10.) 

In  January  1840, 1  was  consulted  by  my  friend,  Mr.  J.  G.  tVench,  respeei- 
ii^  a  case  to  which  some  suspicion  was  attached.  A  man,  aged  87,  who  had 
been  for  some  time  ailing  and  in  low  spirits,  went  out  on  his  avocations,  afW 
having  taken  his  breakfast  as  usual  and  was  obsenred  to  fall  suddenly  in  the 
street  Tins  was  between  duree  and  four  hours  after  he  had  taken  his  break- 
iuL  He  was  carried  into  a  shop :  some  stimulant  was  given  to  him,  but  he  died 
before  Mr.  French  could  arrive,  which  was  about  ten  minutes  after  die  seizure. 
It  vras  ascertained  that  he  had  been  kept  in  the  erect  posture  after  the  attack. 
In  order  to  remove  suspicion  of  poisoning,  the  body  was  examined.  The 
•chief  appearances  were  great  enlaigement  of  the  heart,  with  a  thinning  of  the 
parietes  of  the  left  ventricle.    The  mucous  membrane  of  the  stomach  was 
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riif hiy  veMencd  abotit  die  leMer  ourvatiure  and  tfie  cardiac  oriflee :  at  (fait 
fiart  two  miail  palcfaes  of  ulceration  existed  in  the  membrane,— ^the  ulcers 
being  slightly  thickened  annmd  the  borders.  Towards  the  pylorus  the  mu* 
oous  glsads  were  mach;  onftaiged.  The  contents,  which  amounted  to  about 
six  drachms  of  a  iNrownKsoloured  liquid,  had  a  slight  alkaline  reaction  and  a 
faint  aromatic  odour.  On  Bttnding)  a  slight  sediment  was  deposited,  but  there 
was  no  solid  or  uBdigeMicL' matter;  no  appearance  of  mineral  substance;  no 
efiused  blood;  and  b«t  IM4  mucus.  The  kidneys  were  enlarged,  and  con- 
gested with  tmioui  blotMli  'The  liver  was  healthy;  but  the  g^-bladder  was 
dis^nded,  and  oontainedi  twenty  gall-stones.  The  resulte  of  a  chemical  ex* 
amination  ver^-*l«  Th«|ndi6  liquid  of  the  stomach  contained  no  trace  of 
poison,  aineial  4>t  vegtoable;  ^,  That  it  consisted  of  digested  food,  mucus, 
with  a  small  quantity  of  sal-volatile  and  traces  of  common  salt  Considering 
that  the  severe  symptoofs  ioommeaoed  long  afler  any  article  of  food  had  been 
taken,  and  that,  had  dioy  ^fisen  ttom  any  poison  subsequently  uken,  it  must, 
irom  the  rapidity  of  detitb  and  the  absence  of  vomiting,  have  been  found  in 
the  stomach,  it  was  infenusd-  that  death  had  not  been  caused  by  poison.  The 
opinion  given  at  die  inquest  was,  diat  death  had  taken  place  from  a  diseased 
condition  of  the  heart,  pmduciiig  latal  syncope. 

Dsminvpir  «r  tbob  ST0VA««i.«^This  is  by  no  means  an  unfreqnent  cause  of 
sudden  death :  it  may  oct«r  at  any  age.  In  some  instances,  die  distention  of 
tins  ocgan  appesn  to  act  by  inducing  apopl^y,  the  usual  marks  of  that  dis- 
ease being  found  in  the  brain.  In  odier  cases,  deadi  appears  to  be  due  te  a 
fatal  impiession  analogous  to  shock,  arising  simply  from  the  excessive  me- 
chanical dintention  of  the  oigun:  it  is  not  surprising,  that  a  suspicion  of 
poisoning  shonkl  ooeasionaNy  anse  mider  such  cmumstanees»  I  have  known 
several  jnitinces  which  have  occnmd  within  the  last  few  years  in  this  metvo- 
psii8,^hei^  die  indivMnals  went  to  bed  in  their  usual  heakh  afler  eating  a 
hearty  supper,  and  were  found  dead  the  following  morning.  On  dissection* 
no  maifoed  changes  were  discovered,  excepting  in  some  cases,  slight  conges- 
tion of  the  cerdinl  vessels.  The  most  siarilang  appesranee  wss  the  envr- 
Bouriy  ^tisteoded  state  of  the  stomach  itself. 

In  December  1639,  a  girl,  aged  S2,  after  eating  a  hearty  supper,  retired  to 
rest,  in  about  two  hours  she  was  found  insensible,  and  she  died  in  the  course 
of  a  few  minutes.  No  poslHDortem  examination  was  required  by  the  coroner; 
aldiough  it  is  difficuh  to  understand  why,  without  it,  there  should  have  been 
any  neeesnty  Ibi'  holding  an  inquest ;  as  the  cause  of  death,  which  was  pro- 
babty  due  to  die  distention  of  the  stomach,  was  still  left  unexplained.^-In 
April  1841,  a  man,  aged  84,  ate  a  very  hearty  breakfiast,  consisting  of  three- 
quarters  sf  a  pound  of  beef  with  bread,  and  a  pint  and  a  half  of  coffee,  in  a 
few  minutes  ufbrwards,  he  sat  on  a  barrel  to  rest  himsdf,  but  almost  immedi- 
ately fell  hndcwaids  and  expired. 

This  wuse  of  death  may  be  met  with  in  persons  of  aU  ages.  In  November 
1842,  a  g^l,  sged  13,  ate  a  full  breakfast;  and  about  an  hour  afterwards  she 
becsane  insensible,  and  died  in  the  course  of  a  short  time.  The  only  cause 
which  covid  be  assigned  for  her  death,  was  over-distention  of  the  stomadi 
with  food,  probably  leading  to  apoplexy.  Hie  Mowing  case,  which  was  the 
subject  of  an  inquest  in  August  1841,  is  of  a  doubdul  natorec-^A  man,  aged 
87,  who  fhad  for  seme  lime  eoaqptained  of  cnmp  in  die  stomadi,  part<yok  of  s 
full  breaidfsnt,  oonsistingof  codfoe,  beefsteaks,  and£sh.  In  about  half  an  hour 
afterwaris  he  was  taken  suddenly  ill  widi  violent  pain  and  vomiting.  Ho  took 
some  sallB  nnd  emam  «f  tmtar;  but  became  worse,  and  died  about  diree  hours 
afler  the  meaL  Thaverdsst  was,  tiiatthe  man  *^died  by  die  visitation  of  God;*" 
wherebyihe  case ^n«s left  in  yrecissly  die  same ohsourily  aa  befecathe  in- 
quiryl 
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RumrRK  or  ths  stoxach  has  been  obserred  lo  oceiir  sometiiDes  u  a  con- 
sequenee  of  oYer^listention^  combined  with  efforts  at  vomiting;  althongh  in 
other  instances  the  raptare  has  taken  place  when  there  was  but  little  food  found 
in  the  stomach.  Death  is,  of  course,  a  speedy  consequence  of  this  accident: 
hence  no  difficulty  can  arise  in  practice  with  regard  to  it,  because  a  post-mortem 
examination  would  enable  the  practitioner  at  once  to  determine  the  cause.  For 
a  fatal  case  of  this  kind,  in  which  there  was  no  apparent  disease  of  the  oigan, 
see  Medical  Gazette,  ii.  182. 

RupnTREOFTREOALL-BUUDDERand  gall->ducts,  as  well  as  of  the  impregnated 
Qterus  or  its  appendages,  may  also  suddenly  give  rise  to  alarming  symptoms 
of  a  suspicious  kind  in  a  previously  healthy  person.  Death  in  such  cases 
commonly  takes  place  from  peritonitis.  The  rules  for  forming  a  diagnosis 
are  similar  to  those  already  described:  a  post*mortem  examination  suffices  to 
derelope  the  real  nature  or  the  case. 

When  called  to  examine  a  case  of  snspected  narcotic  poisoning,  and^  the 
symptoms  have  o<icurred  soon  after  a  meal,  the  practitioner  must  lemember 
that  although  a  fiill  med  is  a  very  common  exciting  cause  of  apoplexy,  this  is 
not  the  case  with  any  simple  medicine,  liquid  or  solid,  which  may  have  been 
swallowed  by  the  patient.  Should  the  symptoms  follow  the  taking  of  a  drau^ 
or  any  kind  of  medicine,  the  circumstances  becomes  much  more  suspicious, 
beeanse  the  occurrence  of  apoplexy  in  such  a  case  would  be  a  pure  coinci« 
denee:— all  we  can  say  is,  that  it  may  happen— in  proof  of  which  we  may 
refer  to  the  case  mentioned  ante  (page  49,)  and  then  we  require  other  circum- 
stances to  aid  our  judgment.  In  the  case  of  Sir  Thtodonu9  Boughion^  the 
narcotic  symptoms  supervened  in  two  minutes  aRer  he  had  taken  what  was 
supposed  to  be,  a  simple  purgative  draught;  and  it  was  this  fact,  no  doubt,  diat 
strongly  influenced  die  jury  in  their  verdict.  The  draught,  it  was  presumed, 
had  contained  laurel-water;  and  with  some  strong  facts  in  favour  of  this  pre- 
sumption, they  were  unwilling  to  infer  that  die  symptoms  under  which  the 
deceased  laboured  after  taking  it,  were  owing  to  a  coincidental  attack  of  apo- 
plexy or  epilepsy.  In  all  such  cases,  it  can  never  be  assumed  that  the  medi- 
cine taken  was  the  cause  of  the  symptoms,  unless  we  suppose  it  to  have  been 
a  poison;  wh^e  when  the  83rmptom8  follow  an  ordinary  meal,  apoplexy  may 
be  a  natural  result,^— at  least  it  is  not  absolutely  necessary,  in  orcbr  to  account 
for  them,  to  suppose  that  the  food  contained  any  poison. 


CHAPTER  VI. 
OH  TBI  TKEAnrairr  or  casks  or  poisoKmo — ^alxxiprarmics— antidotxs— 

SPECIFIO  BEMEnnCS-^CRKMICAL  ANTinOTES—^HSIR  MODE  OP  OPERATION-— 
INSOLUBLE  POISONS-— GENERAL  PRINCIPLES  OF  TREATMENT — THE  STOMACH 
FfTMP^-EMSTICS— «LECT1IO-MAONETISIf-^TABLE  OF  POIS(MfS  AND  THEIR  CHS- 
mCAL  ANTIDOTES. 

The  treatment  of  a  ease  of  poisoning  must  vary,  not  only  according  to  the 
nature  of  the  substance  swallowed,  but  according  to  the  period  of  time  which 
has  elapsed  befinre  medical  assistance  is  demanded.  Under  die  description  of 
each  poison  a  full  account  will  be  given  of  the  various  remedies  which  it  has 
been  proposed  to  employ.  At  the  present  time,  therefore,  it  witt  be  only  ne- 
eeasary  to  state  the  general  principles  upon  which  the  Inatmeat  of  cases  of 
poisoning  is  based* 
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^  AinriiK)TALTiisATinirr.-^Itwa8formeri78Qpposedlhatihere^^^  talwteiiMi 
which,  if  taken  before  or  after  the  adminiitration  of  poison,  woold  connterad 
its  effects.  The  old  Mi&ridate  was  a  compound  of  this  description,  made 
up  of  a  Tariety  of  aromatic  eztracts.  Its  preparation  was  of  the  most  complex 
kind,  both  with  re^pird  to  the  number  of  its  constituents,  the  proportions  in 
which  they  were  mixed,  as  well  as  the  precautions  to  be  taken  in  mixing  them. 
Hence,  whenever  it  failed,  which  was  always  when  real  poison  ^as  adminis- 
tered, the  failure  was  conveniently  ascribed  to  something  having  been  omitted 
in  its  preparation. 

In  later  times,  physicians  believed  in  the  existence  of  what  are  called  in  the 
old  books  ^Uxipharmies  («A«{«r,  to  help  or  assist,  and  ^^^onmi,  medicine.) 
The  name  was  applied  to  substances  which  were  considered  to  exert  a  specific 
action  on  poisons;  t.  e.  that  they  had  the  power,  by  acting  on  the  constitution^ 
of  completely  neutralizing  their  dangerous  effects.  These  superstitious  notions 
disappeared  as  chemical  knowledge  began  to  spread ;  and  then  a  mode  of 
treatment,  founded  on  the  chemical  properties  of  poisons,  was  first  introduced. 
This  class  of  substances  is  now  known  under  the  name  of  AfUidoU$  (fli»r«JWfwt, 
remedy  against  poison.) 

By  employing  the  term  antidote,  it  must  not  be  understood  that  we  mean  a 
specific  for  any  individual  poison.  The  operation  of  antidotes  is  purely  che* 
mical,  and  their  great  use  depends,  first,  upon  ^eir  effects  being  either  imme-  • 
diate  or  extremely  rapid ;  and,  secondly,  on  their  action  being  local,  t.  e.  on 
their  producing  an  alteration  in  the  nature  of  the  poison  by  mere  contact  It  * 
is  obvious,  that  unless  these  substances  had  an  immediaie  operation,  they 
would  be  of  no  service;  and  we  have  a  very  easy  and  at  the  same  time  a  sim* 
pie  method  of  testing  their  efficacy,  by  the  fact  that  the  same  or  similar  effects 
ought  always  to  be  produced  in  a  common  testrglass  as  in  the  human  stomach. 
If  the  alleged  antidote  do  not  chemically  change  the  nature  of  the  poison  out 
of  the  body,  it  cannot  be  expected  to  have  any  such  effect  in  the  body,  and 
hence  it  should  be  rejected.  It  is  not  here,  as  in  ordinary  medical  practice, 
that  the  substance  is  given  empirically ;  t.  e.  without  our  being  able  to  explain 
the  mode  in  which  it  operates :  that  mode  must,  in  the  case  of  an  alleged  an- 
tidote, be  made  visible  and  apparent,  or  we  can  place  no  confidence  in  the  treat- 
ment Whenever  we  depart  from  this  principle,  we  lose  ourselves  in  uncer- 
tainty; and  thus  it  is,  that  substances  have  been  frequently  extolled  as  antidotes, 
and  have  had  a  certain  repute  for  a  time,  but  have  long  since  passed  into 
oblivion.  Charcoal  was  formerly  given  in  cases  of  poisoniftg  by  arsenic,  and 
it  was  supposed  with  very  good  effect  Experience,  however,  has  now  shown, 
that  the  good  effects  under  such  treatment  must  have  been  really  due  to  othes 
causes  which  at  the  time  escaped  observation. 

All  toxicologists  agree,  with  the  few  exceptions  to  be  presently  stated,  that 
there  is  no  substance  at  present  known  which  possesses  a  spenjic  effect  in  re- 
moving the  symptoms  produced  by  poison.  The  so-called  antidotes  act  upon 
the  poison,,  and  not  upon  the  body:  their  action  is,  therefore,  strictly  of  a  che- 
mical nature.  Some  substances,  it  is  true,  are  useful  as  stimulants,  and  act  by 
rousing  the  nervous  system.  On  this  principle  we  may  explain  the  good  ef- 
fects produced  by  a  strong  decoction  of  coffee  in  a  case  of  poisoning  by  opium, 
or  by  ammonia,  in  poisoning  by  prussic  acid.  Dr.  Christison  considers  that 
there  are  two  poisons  the  secondary  effects  of  which  may  be  subdued  by  the 
administration  of  certain  substances.  These  must,  of  course,  operate  by  ex- 
citing in  the  system  an  action  capable  of  neutralizing  that  established  by  the 
poison.  The  remote  operation  of  lead  may  be  sometimes  corrected  by  mer- 
cury given  to  salivation,  while  the  violent  salivation  caused  by  mercury,  may 
be  occasionally  corrected  by  nauseating  doses  of  antimony.  (On  Poisons,  p. 
41.)    Mr.  Allison  has  more  recently  stated,  that  chlorate  of  potash  possesses 
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ike  pivpMtjr  of  subdunif  memrial  pty^lisiii ;  and  ikm%  firosi  die  rwulto  of  nu- 
merous trials,  he  believes  this  salt  to  stand  in  an  antagonistie  relation  to  nereury.. 
(Med.  Chis*  xxznii.  Ott.)  This  eomprises,  I  believe,  all  that  is  at  present 
uomn  eoBeerninf  what  siNBe  have  denominated  eon«fi<urkm«r^  antidotes.  We 
kaow  of  no  snbslaace  thai  will  thus  subdue  the  eifects  of  arsenic ;  but  it  is  not 
haprobable  tfaat^  under  a  proper  system  of  therapeutieal  inquiry,  more  agents 
of  this  kind,  i.  e.  bodies  possesnng  a  counteracting  power  over  this  and  other 
poisoast  may  be  kereafler  discovered. 

Our  inquiries  respecting  antidotes  will  therefore  be  limited  to  those  sub- 
staaees  whieh  have  a  decided  chemical  operation,  and  alter  the  form  of  the 
poison.  Ae^rding  to  Orfila,  an  antidote  should  be  a  substance  possessed  of 
the  foUowiikg  properties  >—l.  That  it  should  be  taken  in  krge  doses  without 
danger ;  2.  Tlmt  it  should  act  upon  the  poison  whether  liquid  or  solid,  at  a 
temperature  equal  to  or  below  that  of  the  human  body ;  S.  That  its  action 
should  be  rapid ;  4.  That  it  should  be  capable  of  combining  with  the  poison, 
although  enveloped  in  mucus,  blood,  or  other  substances  contained  in  the 
stomach;  and,  5.  That  it  should  entirely  destroy  the  deleterious  properties  of 
the  poison.  He  divides  antidotes  into  two  classes — 1.  Those  which  render 
the  poison  perfectly  inert,  such  as  the  soluble  sulphates  in  poisoning  by  the 
salts  of  lead  or  barytas,  or  the  soluble  chlorides  in  poisoning  by  nitrate  of 
silver;  and,  2.  Those  which,  by  combination,' merely  render  the  substance  less 
poisonous,  «•  g.  albumen  in  poisoning  by  the  salts  of  mercury  and  copper. 
(Toxicologic,  i.  18.)  The  larger  number  of  antidotes  will  probably  be  found 
to  act  rather  by  diminishing,  than  by  entirely  destroying  the  noxious  properties 
of  the  substance  taken. 

Mode  of  QptraHon  ^f  arUidotes. — This  has  been  already  stated  to  be  of  a 
fmely  chemical  nature,  and  it  now  remains  to  be  explained  that  the  principle 
of  their  operation  is,  either  to  render  the  poison  less  soluble^  and  therefore  U89 
Hable  to  be  absorbed  into  the  body f— or  to  neutralize  and  convert  it,  as  in  the 
case  of  a  mineral  acid  or  alkali,  to  a  neutral  or  harmless  chemical  salt,  l^ere 
are  numerous  instances  of  both  of  these  modes  of  operation.  The  greater 
nomber  of  chemical  antidotes  act  merely  by  rendering  the  substance  less 
poisooous,  by  diminishing  its  solubility  in  the  mucous  fluids  of  the  stomach. 
In  addition  to  the  cases  already  mentioned,  the  use  of  carbonate  of  lime  in 
poisoning  by  oxalic  acid,  furnishes  a  good  illustration  of  this  mode  of  opera- 
tion,—the  oxalate  of  lime;  from  its  comparative  insolubility,  not  acting  as  a 
poison.  In  rendering  a  poison  insoluble  by  the  administration  of  an  antidote, 
it  is  necessary  to  bear  in  mind,  that  the  substance  used  for  this  purpose  should 
be  itself  inert,  or  we  shall  only  be  substituting  one  poison  for  another,  I  have 
heard  of  a  case  in  which  it  was  proposed  to  give  subacetate  of  lead  in  poison- 
ing by  oxalic  acid;  and  Htm  poisonous  salt  has  been  very  recently  proposed 
by  a  French  chemist,  as  an  antidote  to  the  alkaline  sulphurets !  In  another  in- 
stance, nitrate  of  silver  was  suggested  as  an  antidote  for  prussic  acid.  Admitting 
that  oxalate  of  lead,  the  sulphuret  of  lead,  and  cyanide  of  silver,  are  insoluble, 
in  water, — the  compounds  required  to  form  them  are  highly  injurious,  and  the 
cyanide  of  silver  may  itself  create  a  poisonous  action  on  the  body.  The  pro- 
posal of  such  a  mode  of  treatment  can  only  proceed  from  an  erroneous  theo- 
ittical  view  of  the  subject. 

Some  chemieal  antidotes  do  not  act  by  rendering  the  poison  insoluble,  but 
by  simply  neutralising  it,  and  depriring  it  of  its  active  poisonous  properties. 
This  mode  of  operation  applies  only  to  a  limited  number  of  substances,  namely, 
^s  mineral  aeids  and  alkalies.  Thus,  in  poisoning  by  either  of  the  three 
ntineral  acids,  magnesia  and  its  carbonates  are  the  antidotes  commonly  selected 
—a  soluble  salt  of  magnesia  being  formed  in  either  case,  and  the  corrosive  pro- 
perties of  the.  acid  destroyed.    On  Uie  other  hand,  in  poisoning  by  potash,  soda, 
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or  ammoma^-vmegar,  lemon-juice,  or  a  solutioii  of  citric  or  tartaric  acidi  it 
given,  and  a  harmless  neutral  salt  is  formed. 

It  is  a  rule  which  it  is  almost  trite  to  state,  that  as  antidotes  act  locally,  ^  ^  . 
on  the  poison  and  not  on  the  constitution,  their  efficacy  entirely  depends  on 
their  timely  employment  In  a  large  number  of  cases,  it  must  be  confessed* 
they  have  utterly  failed,  for  the  simple  reason,  that  they  have  been  administered 
too  late.  The  poison  has  either  been  absorbed  into  the  body,  and  thereby 
carried  beyond  the  reach  of  any  antidote  ;  or  it  has  produced  such  extensive 
destruction  in  the  stomach  and  other  parts,'  as  to  render  all  treatment  perfectly 
hopeless.  This,  however,  must  not  discourage  us  from  the  use  of  these  anti- 
dotes so  long  as  there  is  life.  Hundreds  of  persons  who  have  been  drowned 
cannot  be  restored  to  life  :  but  this  want  of  success  is  no  reason  for  our  refusing 
to  apply  the  means  for  resuscitation  to  every  future  case  of  apparent  death  by 
drowning.  In  the  same  way  we  are  bound  to  use  every  reasonable  effort  in 
a  case  of  poisoning,  although  it  may  be  so  far  advanced  as  to  be  apparently 
beyond  the  reach  of  all  remedies. 

It  has  just  been  stated,  that  some  antidotes  act  beneficially  by  neutralizing 
the  poison,  if  acid  or  alkaline :  but  we  must  beware  of  drawing  the  inference, 
that  mere  neutralization  is  all  that  we  have  to  regard  in  the  treatment  We 
are  bound  to  consider  whether  the  neutral  salt  formed  may  or  may  not  be  in- 
jurious of  itself;  for  it  is  obvious  that  if  it  be  injurious,  we  are  only  substituting 
one  poison  for  another.  Owing  to  false  reasoning  of  this  kind,  some  have 
adopted  a  very  improper  method  of  treating  cases  of  poisoning  by  oxalic  acid: 
-»they  have  employed  the  alkaline  carbonates,  t.  e.  of  potash,  soda,  and  am* 
monia ;  but  the  soluble  oxalates  of  these  alkalies  are  themselves  poisonous, 
therefore  the  use  of  the  alkaline  carbonates  should  be  avoided.  They  chemi- 
cally neutralize  the  acid,  but  they  do  not  prevent  it  firom  exerting  a  poisonous 
action. 

ImoluUe  pai<on«.— Having  thus  considered  the  action  of  antidotes  in  regard 
to  soluble  poisons,  the  question  naturally  arises — What  is  to  be  done  in  those 
cases  where  the  poison  is  just  as  insoluble  as  any  antidote  could  make  it?  It 
would  be  wrong  to  infer,  that  because  a  substance  is  insoluble  in  water,  it 
cannot  act  as  a  poison :  there  are  some  very  active  substances  which  are  quite 
insoluble  in  water.  Among  these  may  be  mentioned — the  arsenite,  carbonate, 
and  subchloride  of  copper, — the  carbonate  of  lead,  carbonate  of  barytes,  the 
ammonio-chloride  of  mercury,  calomel,  and  yellow  arsenic,  or  the  sulphuret  of 
arsenic.  Most  of  these  are  well  known  to  be  highly  poisonous,  although,  per- 
haps, they  do  not  act  so  rapidly,  nor  in  such  small  doses  as  ^eir  analogous 
soluble  compounds.  The  admission  that  such  insoluble  substances  are  poi- 
sonous, may  appear  to  be  opposed  to  the  principle  on  which  one  class  of 
chemical  antidotes  has  been  hitherto  supposed  to  act ;  but  it  must  be  remem- 
bered, that  the  insoluble  compounds  produced  by  antidotes,  have  been  found 
by  experience  to  be  far  less  active  than  the  substances  for  which  they  are  ad- 
ministered—they do  not  appear  to  be  absorbed  so  rapidly,  and  there  is,  there- 
fore, a  better  chance  of  saving  life.  This,  of  course,  is  a  matter  of  experience. 
The  sulphate  and  carbonate  of  lead,  for  example,  are  equally  insoluble  in 
water :— -but  observation  teaches  us,  that  the  carbonate  is  a  decided  poison, 
while  we  have  no  reason  to  believe  that  the  sulphate  is  possessed  of  poisonous 
properties.  Hence  we  do  not  say  that  an  alkaline  sulphate  acts  beneficially, 
merely  because  it  converts  the  salt  of  lead  into  an  insoluble  compound,  for  an 
alkaline  cartxmate  would  do  this,— but  because,  in  addition  to  its  insolubility, 
there  is  reason  to  believe  that  the  compound  produced  is  inert.  In  poisoning 
by  a  soluble  salt  of  copper,  we  may,  by  giving  an  alkaline  carbonate,  throw 
down  the  copper  in  the  form  of  an  insoluble  carbonate ;  but  experience  has* 
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tught  Qs'dutty  under  tiiese  circanwtuioefl,  we  should  only  be  changing  one 
poimm  for  anotiier. 
It  was  formeriy  ihe  custom  to  give  a  solution  of  sulphuret  of  potassium  in 
M  of  poisoning  by  arsenic  :•— it  was  known  that  the  sulphuret  of  arsenic 
\  vuoUtbie  ;  hence  it  was  rather  hastily  inferred  that  it  was  intrL  We 
It  now  look  upon  it  as  a  sort  of  miracle,  that  persons  thus  treated  ever  re- 
eorered.  The  aUeged  antidote  itself,  the  sulphuret  of  potassium,  is  a  poison ; 
80  that  if  the  patient  did  not  die  from  the  poison  originally  swallowed,  his  life 
was  endangered  either  by  the  sulphuret  of  arsenic  resulting  from  the  action  of 
the  antidote,  or  by  the  antidote  itself!  The  inefficacv  of  ah  alkaline  sulphuret 
ss  an  antidote  to  arsenic  was  experimentally  proved  by  Casimir  Renault,  so 
far  back  as  the  year  1802.  He  found  that  all  of  these  sulphurets  destroyed 
animab,  to  which  small  doses  of  arsenic  had  been  given,  in  a  shorter  time  than 
u&eoM  itself.  (Nouvelles  Experiences  sur  les  Gontre-Poisons  de  1' Arsenic, 
Paris,  Froetidor,  An.  ix.  p.  25.)  He  further  prov^ed  that  the  numerous  alleged 
eores  by  alkaline  sulphurets  and  sulphureous  waters,  must  have  been  due  to 
diier  causes  (ib.  p.  40.)  The  researches  of  Renault  are  well  calculated  to  show 
the  inefficiency  of  the  methods  adopted  by  some  modem  experimentalists,  in 
order  to  determme  the  antidotal  properties  of  substances. 

It  has  been  supposed  that  die  action  of  these  insoluble  poisons  is  explicable 
on  the  supposition  that  they  may  become  soluble,  or  at  least  capable  of  sus- 
pension, in  the  acid  and  mucous  fluids  of  the  stomach.  This  may  be,  to  a 
eertain  extent,  true;  but  in  one  case  of  poisoning  by  carbonate  of  copper,  the 
green  compound  was  fouhd  spread  over  the  whole  of  die  lining  membrane  of 
the  stomach  and  intestines.  The  muriatic  and  acetic  acids  in  £e  gastric  juice 
are  in  too  small  a  quantity,  to  allow  us  to  suppose  that  the  insoluble  is  thereby 
converted  into  a  soluble  poison  to  any  extent  Besides,  die  discovery  of  the 
insokble  poison  in  the  viscera,  as  in  die  case  just  described,  renders  it  probable 
that  the  acids  ccMtained  in  the  fluids  of  the  stomach,  are  not  so  much  the  cause 
of  poisoning,  as  the  suspension  and  mechanical  diffusion  of  the  substance  itself 
throagh  the  alimentary  canal.  From  the  foregoing  considerations,  then,  we 
mfer  that  the  fact  of  a  substance  being  entirely  insoluble  in  water,  is  no  proof 
that  it  may  not  act  as  a  poison  on  the  body. 

The  question  arises.  Are  we,  then,  without  antidotes  in  such  cases  ?  In  a 
ease  where  an  excessive  dose  of  calomel  or  white  precipitate  has  been  given, 
afimmen  might  be  administered  as  the  only  resource.  It  would  serve  at  least 
to  envelope  the  insoluble  powder,  and  render  the  ejection  from  the  stomach 
Biore  certain.  In  the  case  of  the  two  carbonates  of  lead  and  barytes,  they 
might  be  transformed  into  the  less  injurious  sulphates,  simply  by  administering 
aolphate  of  magnesia  acidulated  widi  vinegar  or  lemon  juice.  There  would 
be  no  injury  to  the  patient  in  trying  this  experiment  The  alkaline  sulphates 
alone,  it  is  obvious,  can  have  no  action  upon  carbonate  of  lead. 

Among  the  most  formidable  of  the  insoluble  poisons  is  the  arsenite  of  copper 
(Sgbixlb's  osxbn.)  I  am  not  aware  that  we  have  any  chemical  antidote  for 
this  very  poisonous  substance,  which  is  perfecUy  insoluble  in  water.  The 
hjdnted  sesquioxide  of  iron  has  been  recommended;  but,  from  facts  to  be 
presently  stated,  it  is  doubtful  whether  it  can  be  of  the  least  utility.  Admitting 
that  the  acids  of  the  stomach  may  partially  dissolve  the  poison,  and  that  oxide 
of  iron  can  displace  oxide  of  copper  from  its  saline  combinations,  the  arsenite 
of  iron  formed  is  just  as  insoluble  in  water,  and  just  as  soluble  in  acids,  as  the 
^tnsnite  of  copper.  No  treatment  is  in  such  a  case  likely  to  be  successful, 
except  that  which  is  directed  to  the  mechanical  expulsion  of  the  poison  from 
the  alimentary  canal. 

There  are  some  other  substances  for  which  weiiave  no  chemical  antidotes: 
Ml  as  opioniy  the  iodide  of  potassium,  strychnia,  cantharides,  and  the  whole 
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tribe  <»f  nurdotieo-iilntBilt  or  'tegeiMe  poiMM.  The  ckamB  of  ammal  idiarocndf 
a  substance  which  has  been  lately  recommended  as  a  uniyannd  lAtidote,  wiU 
be  preseady  oonsidered.  It  has  been  re^^niniended,  in  'oases  of  poiseDing  by 
iodide  of  potassium,  to  give  large  doees  of  farinaceofis  vubstaiieeB.  it  is  impoi- 
aible  to  conjecture  on  what  pnnciple  «nch  subfiitanoes  are  recommended:  for 
ihey  produce  no  decomposition  of  die  iodide,  but  a  mere  mixtne.  Even  the  pro- 
duction of  the.  blue  iodide  of  ferina  in  poiseaing  by  iodine  plftces  the  patient  in 
no  better  position.  While  there  is  no  proof  wheate^er  that  a  oosibiaation  with 
starch  renders  iodine  innosions,  there  is  great  reason  to  bdlere  that  it  is  stili 
capable  of  aeiing  as  a  poison.  Dr.  Lawrie  considers  that  in  one  case  in  whiefa 
he  administered  the  blue  iodide  of  &rina  medicinally,  it  occasioned  die  death 
of  the  patient.  (Med.  Oaz.  vol.  xxvi.  p.  689.^  In  reeommraiding  aubstanees 
of  this  kind  as  antidotes,  some  appear  to  consider -diat  the  treatment  of  poison* 
ing,  consists  merely  in  producing  aoiy  eort  of  chemical  change  in  the  poison, 
forgetting  that  it  is  to  the  nature  of  the  diange,  and  not  to  the  mere  foet  of  its 
prc^uction,  that  we  are  bound  to  look  foor  beneficial  resulte.  As  other  instBooes 
of  t^  kind  of  practioe,  I  would  refer  to  the  suggested  employment  ^  lime- 
water  in  poisoning  by  corrosive  aublimate,  whereby  red  oxide  of  mercury, 
itself  an  active  poison,  is  formed  of  ammonia,  as  an  antidote  in  poisetttng  by 
opium,  the  only  effect  of  which  is  to  precipitate  the  morphia,  without  in  any 
way  diminishing  its  poisonous  properties;  or  of  a  sohition  of  sulplote  of  iroo 
in  poisoning  by  prussic  acid,  which,  in  the  absence  of  an  alkali,  can  liaii«  no 
effect  at  all.  The  occurrence  of  such  cases  clearly  proves  the  neoessity  for 
basing  the  antidotal  treaitment  of  poisoning  on  eome  well-defined  principles. 

As  we  are  not  acquainted  with  any  general  antidote  in  cases  of  poisoning, 
the  treatment  must  be  varied  according  to  the  kind  of  poison.  It  is  dierefote 
advisable  that  we  should,  if  possible,  obtain  some  previous  knowledge  of  the 
nature  of  the  substance  taken.  Commonly  a  suspicion  exists ;— <some  of  the 
eubstance  may  be  procured,  or  some  of  the  matter  brought' off  the  stomach 
may,  by  its  smell,  colour,  or  chemical  properties,  lead  to  a  suspicion  of  its 
nature.  A  diagnosis  may  often  be  obtained  by  observing  the  colour  of  the 
matter  first  vomited.  In  poisoning  by  sulphuric  acid  it  is  black;  by  nitric 
acid,  brown,  yellow,  or  greenish ;  the  same  in  |H>^soning  by  muriatic  acid ;  in 
the  case  of  oxalic  acid  it  is  of  a  coffee  colour,  or  of  a  dark  greenirii4Hrown. 
In  ^  these  cases  the  liquid  is  acid,  and  acts  upon  organic  colouring  matter, 
e.  g.  the  dyes  of  dresses.  In  aikdine  poisoning,  there  is  a  strong  alkaline 
reaction  in  the  vomited  liquids.  In  poisoning  by  the  salts  of  copper,  the  matter 
vomited  is  of  a  fl;reenish  or  blueish  colour.  Some  substances  are  at  once 
denoted  by  the  odour ;  as  prussic  acid,  oil  of  bitter  almonds,  ammonia,  opium 
and  alcohol.  In  other  instances,  the  poison  can  be  detected  only  by  chemical 
processes,  and  for  the  ready  application  of  tests,  an  extensive  acquaintance 
with  practical  toxicology  is  xequired.  When  none  of  the  substance  can  be 
procured,  and  no  information  respecting  it  can  be  obtained,  we  may  in  oome 
instances  be  guided,  first,  by  the  nature  of  the  symptoms,  and,  secondly,  tiie 
time  at  which  they  commenced  after  the  silbstance  was  swallowed.  " 

It  has  been  already  stated,  that  irrilant  poisons  are  known,  from  whatever 
kingdom  they  may  be  derived,  by  their  occasioning  speedily  severe  pain  in  file 
abdomen,  with  vi^ent  vomiting  and  purging.  Similar  S3rmpt(mis  may,  as  we 
have  seen,  proceed  from  certain  diseases ;  but  if  there  should  be  any  moral 
'^ound  to  suspect  poison,  we  are  bound  to  employ  ;the  means  resorted  to  in 
.cases  of  poisoninff.  These  means  are :  first,  the  removal  of  ike  poison  from 
4he  stomach;  and,  secondly,  the  employment  of  chemieal  antidotes.  The 
removal  of  the  poison  from  the  stomach,  may  be  effected  etiher  by  emetics  or 
the  stomach-pump.  This  is  the  great  point  to' Which  we  imi8tlo(^for  the 
eafbty  of  the  patient.    All  other  treatment,  even  fiiat  of  antidotes,  must  be  siA- 


IBB  DBK  OF  ElOmCt  AITO  THE  STOBIACH-FDMP.  73 

ordinate  io  this.  So  long  as  any  poidoii  of  the  poiaon  lemainaintheatDmaehy 
the  patieni  ia  not  aafe;  «id  if  we  delay  the  employment  of  meana  to  mmove 
it,  he  will  die,  although  the  stomach  may  be  aubaequently  entirely  cleared  of 
the  poison*  Gaaea  of  thia  deacription  have  repeatedly  occurred  at  Guy's  Hos- 
pital, the  patient  having  been  brought  in  when  too  late.  It  has  sometimes 
happened  that  the  party  first  called  to  see  the  patient,  has  been  too  much  occu- 
pied in  seeking  for  or  administering  antidotes,  and  has  neglected  to  empty  the 
stomach,  which  is  the  first  and  by  hi  the  most  important  consideration  in 
practice.  The  two  kinds  of  treatment  may  go  on  together,  u  e.  we  may  pro- 
mote vomitiiig  by  the  adminiatration  of  water  containing  the  antidote. 

fpieticf.— ^With  regard  to  clearing  the  stomach,  the  irritant  poisons  in  gene- 
lal  act  as  powerful  emetics,  and  therefore  all  that  we  have  to  do  is  to  promote 
vomiting  by  the  free  administration  of  warm  water.  In  the  case  of  oxalic  acid, 
however,  it  is  desirable  to  avoid  giving  much  water,  as  the  poison  is  dissolved 
and  rapidly  diffused  over  a  large  aorlace  of  the  intestines,  wheivby  it  becomes 
more  easily  absorbed.  If  i  the  vomiting  should  cease,  or  if  it  should  not  have 
taken  place  as  an  effect  of  the  poison,  we  must  then  give  an  emetic  of  sulphate 
of  zinc  or  copper,  i.  e.  from  fifteen  to  twenty  grains  at  a  dose,  and  unless  at- 
tended with  marked  effect,  this  must  be  repeated  every  quarter  of  an  hour.  Ipe- 
cacuanha and  tartar  emetic  should  be  avoided,  for  they  are  liable  to  produce 
evcessive  nausea, and  during  this  state  the  poison  becomes  more  rapidly  absorbed. 
Sappoting  that  we  have  pot  at  hand  the  sulphate  of  zinc  or  copper,  there  is 
scarcely  a  house  in  the  country  that  does  not  furnish  an  emetic  in  the  shape  of 
common  mustard.  From  a  teaspoonful  to  a  dessert-spoonful  of  this|  in  half  a 
glass  of  warm  water,  may  be  given  to  the  patient  every  five  or  ten  minutes, 
according  to  the  effect.  The  back  of  the  throat  may  be  at  the  same  time^ickled 
with  a  ^tber.  If  there  should  be  no  mustard,  then  a  thick  mixture  of  yellow 
soap  and  warm  water  may  serve  as  a  substitute. 

It  is  right  to  bear  in  mind,  that  most  of  these  emetic  substances  are  themselves 
irriCantt  ftod  therefore  a  proper  degree  of  caution  must  be  observed  in  giving 
tbem.  In  all  cases  where  the  symptoms  are  those  of  irritant  poisoning,  the 
administration  of  viscid  or  mucilaginous  liquids  is  advisable.  Barley  water, 
decoction  of  linseed,  flour  and  water  mixed  in  the  form  of  a  paste,  albumen,  or 
a  mixture  of  oil  and  lime  water,  or  yellow  soap  and  water  may  be  freely  given. 
These  viscid  substances  serve  to  protect  the  coats  of  the  stomach,  to  locic  up  the 
undissolved  particles  of  poison,  and  thereby  favour  its  expulsion  during  the  act 
of  vomiting. 

Asecood  method  of  clearing  the  stomach  is  by  the  use  of  the  siomach^vmp. 
This  most  useful  instrument  has  been  undoubtedly  the  means  of  saving  life  in 
many  cases.  On  some  occasions  it  may  supersede  the  necessity  for  resorting  to 
emetics;  at  others,  it  will  efiectually  clear  the  stomach,  where  emetics  will  not 
answer;  and  lastly,  it  admits  of  the  introduction  of  the  antidote  and  the  speedy 
removal  of  the  compound  formed.  In  a  case  where  nearly  an  ounce  of  arsenic 
had  t)een  swallowed,  1  found  the  stomach  so  cleared  by  the  active  use  of  this 
instrument,  that  after  death  not  the  fiftieth  part  of  a  grain  of  the  poison  could  be 
detected  in  the  organ.  The  fact  of  the  patient  having  died,  may  appear  to  show 
that  in  this  instance  the  instrument  was  of  little  service;  but  the  female  was 
only  brought  to  the  hospital  many  hours  after  the  poison  had  been  taken.  The 
result,  nevertheless,  clearly  proves  how  perfectly  this  instrument  acts,  even  with 
regard  to  a  comparatively  insoluble  poison  like  arsenic.  .  The  employment  of 
the  stomach-pump  requires  great  care:  serious  accidents  have  more  than  once 
arisen,  even  in  the  hands  of  those  who  have  made  anatomy  a  branch  of  their 
studies.  In  one  instance  it  is  reported,  that  after  death  some  of  the  injected 
liquid  was  found  io  the  lungs,  into  which  organs  it  had  been  thrown  instead  of 
4he  stomach.    Should  any  violence  be  used,  the  end  of  the  tube,  if  of  ivory,  may 
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tear  and  lacerate  the  membranea  covering  the  throat  and  gullet,  or  even  the 
stooiacb  itfldC  of  which  many  inatanoea  have  oocorred.  There  are  aeveral 
varietiea  of  the  atomach-iiinDp.  That  ia  the  bait  which  fa  the  moat  alinpie,  and 
lequirea  the  least  ahifting  of  its  parts.  One  has  been  lately  hitrodoced,  in  which 
the  action  of  the  instrument  ia  reveraed  simply  by  moving  the  syringe  back- 
wards and  forwards,  without  any  unscrewing.  In  children,  the  use  of  a  com- 
mon catlieter  has  been  recommended,  to  which  a  sjninge  may  be  fitstened  by  a 
piece  of  wet  skin  or  bkulder. 

There  are  some  cases  in  which  it  is  advisable  not  to  employ  the  stomach- 
pump,  but  to  trust  to  vomiting.  I  allude  to  those  instances  in  which  the  poison 
taken,  has  been  a  mineral  acid  or  caustic  alkali,  bromine,  iodine,  or  in  short  a 
corrosive  substance  of  any  kind  whatever.  In  poisoning  by  any  of  the  corro- 
sives, those  parts  of  the  body  which  come  in  contact  with  the  substance,  are 
chemically  acted  on  and  destroyed.  The  attempt  to  pass  an  instrument  in  soch 
a  case,  might  lead  to  the  laceration  of  the  softened  membranes,  and  in  aome  In- 
stances to  the  perforation  of  the  OBSophagus  or  stomach.  Soch  cases  may  be 
easily  distinguished  from  others,  for  on  opening  the  mouth  the  chemical  actkm 
of  the  poison  may  be  plainly  seen  on  the  teeth,  gums,  tongue,  and  the  back  of 
the  throat. 

The  Nareotie  and  Nttrcotiea-JrrifarU  Paitona  are  known  by  the  pecuHar 
cerebral  symptoms  which  they  produce.  Our  treatment  must  be  directed  to 
the  removal  of  the  poison  from  the  stomach;  and  there  is  no  instance  in  whteh 
the  stomach-pump  has  been  so  successfully  employed  as  in  this  form  of  poison- 
ing, when  the  poison  has  been  taken  in  solution.  If  the  instrument  be  not  at 
hand,  then  we  must  employ  one  of  the  emetics  already  described ;  but  it  is'  pro- 
per to  remember,  Uiat  etnetics  never  act  readily  unless  the  person  is  kept  roused. 
On  no  account  should  we  allow  the  individual  to  give  way  to  the  heavy  feeling 
h(  sleep  which  commonly  oppresses  him.  There  is  no  plan  so  well  adapted  for 
recovering  a  patient,  or  so  successful  in  its  results,  as  the  passing  of  shocks 
along  the  course  of  the  spine  and  in  the  cardiac  region  by  means  of  an  electro- 
magnetic apparatus.  Mr.  Sibson,  of  the  General-Hospital,  Nottingham,  has 
ap(died  this  method  of  treatment  most  successfully,  in  poisoning  by  opium,  when 
every  other  plan  had  failed.  Mr.  Tubbs,  of  Upwell  Isle,  informs  me,  that,  by  the 
application  of  gentle  shocks  from  a  battery  of  this  kind,  he  succeeded  in  saving 
the  life  of  an  infant  only  three  weeks  old,  which  had  been  poisoned  by  an  over* 
dose  of  Godfrey's  cordial.  In  the  absence  of  this  apparatus,  the  patient  may  be 
kept  roused  by  causing  two  active  persons  to  walk  about  with  him,-^by  dash- 
ing cold  water  upon  the  chest,  back,  and  head,— by  rubbing  the  chest  and  backs 
and  palms  of  the  hands  with  compound  camphor  liniment,  or  any  other  stimu- 
lating embrocation.  It  has  been  recommended  to  employ  flagellation  to  the 
palms  of  the  hands  and  soles  of  tiie  feet.  In  the  cases  of  young  inftints,  it  has 
been  found  sometimes  beneficial  to  plunge  them  into  a  warm  bath,  and  and-, 
denly  raise  them  into  the  cokl  air;  this  is  said  to  have  acted  as  a  very  eflectual 
stimulant.  Ammonia  may  be  cautiously  used  to  the  nostrils  in  cases  of  poi- 
soning by  opium;  but  we  must  remember  that  it  is  a  powerful  sthnulant; 
and  if  the  strong  vapour  be  allowed  to  be  too  fully  respired,  it  may  produce 
serious  after-consequences.  When  the  poison  has  been  removed,  and  the  power 
of  deglutition  exists,  a  very  strong  decoction  of  codfee  may  be  frequently  given ; 
or,  should  the  individual  be  unable  to  swallow,  this  xaay  be  introduced  by  the 
stomach-pump.         , 

There  are  no  chemical  antidotes  for  these  poisons ;  t.  e.  there  is  no  substance 
which  will  so  decompose  them  in  the  stomach  as  to  prevent  their  absorption 
and  difiusion.  Our  treatment,  therefore,  is  confined  to  the  expulsion  of  the 
poison,  and  as  far  as  posMble  to  the  counteraction  of  the  S3rmptoms  by  ordi- 
nary therapeutical  means ;  not  to  the  production  of  any  chemical  change  in 


FOISOKS  A3KD  THKIE  JUI11t>0TE8. 


75 


fa  pmson  itBelf.  lalmoii  of  «iiidiona  or  otk  hark  may  proeipitate  die  alka* 
ioid«  bot  it  is  quetticmable  whetlier  the  patient  will  derive  any  benefit  from  the 
ftdminiatration  of  liquids  conteinindr  tannin.  Vin^r  was  formerly  used  and 
recommended  as  an  antidote  for  opium,  but  we  now  know  that  it  tends  to 
render  the  poisonous  part  of  the  drug  more  soluble,  and  it  thus  aggravates  the 
mischief*  Ammonia  has  been  also  recommended,  but  it  can  only  act  benefici* 
ally  as  a  stimulant  after  the  removal  of  the  poison. 

The  narcotico-iiritant  poisons  are  commonly  taken  in  substance,  as  under 
the  form  of  roots,  leaves,  berries,  or  seeds  of  the  respective  vegetables. 
Emetics,  puigatives,  and  laxative  enemata,  constitute  the  treatment  which 
should  be  pursued.  The  removal  of  the  poison,  even  after  it  had  been  some 
lime  in  the  stomach,  has  been  often  attended  with  the  best  effects.  If  these 
sabstances  have  been  taken  in  the  form  of  decoction  or  inftision,  the  stomach- 
pnmp  may  be  beneficially  employed. 
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POISONS. 


AND  ANTIDOTES. 

ANTIDOTES. 


Non-MetaUic  Poison9 
^Sulphuric 

Sulph.  Indigo  .  .  . 

Nitric 

Muriatic 

Nitro-Muriatic    .  . 
^Nitro-Bulphuric   .  . 

Vegetable  acid.  ^?^«.;;;;;;; 


Mineral  acids.  < 


Magnesia,  mixed  with  milk  or 
water— Carbonate  of  lime-* 
Compound  chalk  powder— 
Mixture  of  soda— Caibonate  of 
soda  diluted. 

Carbonate  of  lime. 


o^.  )  Binoxalate  of  potash . 

^Bitartrate  of  potash  . 
Potash,  soda,  ammo- 
Alkalies    .  .  .    *{      nia,  and  their  car- 
bonates   

"baryta  and  its  soluble 
salts 


Sails 


Carbonate  of  baryta 
Alum 


Carb.  lime  —  Sulph.  lime,  dis- 
solved in  water. 

Carbonate  of  soda  diluted. 

Vinegar  and  water,  equal  parts 
—  lemon-juice — citric  acid  — 
oil. 

Sulphate  of  soda,  magnesia,  pot* 
ash,  or  lime. 

A  mixture  of  sulphate  of  mag- 
nesia and  vinegar,  diluted. 

Carbonate  of  soda,  or  sesqui-car- 
bonate  of  ammonia. 


,  MttaUic  Poiiona. 

Areenic  and  soluble  Arsenites-Ar-  f  ^  ^X^^/J^  ^^^^^^    ^"^'rZT::^ 

eenic  acid i       Hydrated-magnesia?  —  Hydrated 

(       sesqui-oxide  of  iron  ? 

Corrosive  sublimate  and  salts  of  mer-  \  Albumen  diffused  in  water— Gluten 
cury I      or  flour  diffused  in  water. 

Soluble  salts  of  lead The  alkaline  sulphates. 

Carbonate  of  lead ^  ^"^P^***'  ^^  magnesia  and  vinegar  di- 

I      luted  . 

Sdnbleraltt  of  copper \  Albumen-MUk-Gluten-FIour  and 

^'^  ^      water. 

r  Decoction  of  oak  bark,  or  cinchona 
Tartarized  antimony <      —Tincture  of  kino,  or  catechu-—. 

(.      Magnesia. 
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Chloride  of  ahtimony Caifaonata  of  MMla— Magnesia. 

•     ,      ^  .  C  Milk—- Carbonate  of  soda — Magne- 

Salts  of  tin i      ,:-,  ^ 

^  ,  ,                .  .     r   •  \  Milk— Carbwiate  of  soda—Magne- 

Sulphate  or  acetote  of  zinc j      ^j^^  ^ 

^  ,  .         ^ .  C  Carbonate  of  soda,  or  sesqni-earbo- 

Sulphate  of  iron J      ^^^  of  ammonia. 

Nitrate  of  silrer *     Chloride  of  sodium. 

.X  Narcotic  Poison*. 

f  Emetics— Stomach-pump^Cold  aflu- 

Opium— Hyoscyamus •<      sion— Strong  decoction  of  coffee 

(^      Electro-magnetism. 
Pruseic    acid — ^Essential    oil  of   al-  C  Cold  affiision — Mixed  oxides  of  iron 
monds ^      in  water. 

The  special  details  of  treatment  will  be  given  hereafter,  in  speaking  of  the 
poisons  individually. 

From  the  remarks  already  made»  it  will  be  observed,  that  most  of  the  sub- 
stances in  the  column  of  antidotes  act  only  by  diminishing  the  solubility  of  the 
poison,  and  therefore  by  rendering  it  less  noxious. 


CHAPTER  VII. 

TRKATMEMT  OF  POISONING  CONTINUED— OENXRAL  ANTIDOTES^-CHARCOAX/— ITS 
.  INBrFICACT— ANTIDOTES  TO  THE  HINNRAL  ACIDS — ^ANTIDOTES  TO  ARSBNIO— 
BTDRATED  OXIDE  OF  IRON— HYDRATE  OF  MAGNESIA — EXPERIMENTS — ^ANTI- 
DOTES TO  CORROSIVE  SUBLIMATE— ALBUMEN— CHLORIDE  OF  TIN— SOURCES  OF 
FALLACY  IN  THE  USE  OF  ALLEGED  ANTIDOTES— -GENERAL  TREATMENT  OF  CASES 
OF  POISONING. 

Many  attempts  have  been  made  of  late  years  to  discover  some  general  anti- 
dote which  might  be  administered  in  every  case  of  poisoning;  but  these  have 
dened  in  failure.  Nothing  but  the  complete  expulsion  of  the  substance  from  the 
body  can  give  security  to  the  patient,  or  hope  of  success  to  the  medical  at- 
tendant. 

Charcoal  powder  was  recommended  as  an  antidote  to  arsenic,  by  M.  Ber- 
trandf  nearly  forty  years  ago ;  but,  from  experiments  made  by  Orfila  and  others,* 
it  appeared  to  act  only  by  mechanically  enveloping  the  poison.  M.  Bertrand 
is  reported  to  have  swallowed  with  impunity  five  grains  of  arsenic  in  one  dose, 
mixed  into  an  emulsion  with  charcoal :  but  as  this  is  not  the  way  in  which 
arsenic  is  swallowed  as  a  poison,  the  fact  establishes  nothing  in  a  practical 
point  of  view.  Dr.  Christison  states  that  charcoal  has  been  proved  to  be  des- 
titute of  all  efficacy,  when  not  adiiiinistered  until  after  the  arsenic  is  swallowed ; 
and  this  is  undoubtedly  the  truth.  If  M.  Bertrand  had  mixed  the  arsenic  with 
fine  clay  or  sand,  he  would  probably  have  found  these  substances  equally  effi- 
cacious !  The  fact  is,  laige  masses  of  insoluble  powders  tend  to  block  up  the 
orifices  of  the  absorbents,  and  prevent  the  absorption  of  the  poison :  but  it  is 
quite  a  misapplication  of  language  to  call  such  substances  antidotes.  (See 
Flandin,  Trait6  des  Poisons,  i.  587.)  The  use  of  purified  animal  charcoal 
has  been  lately  proposed  by  Dr.  Garrod  as  a  general  antidote  in  cases  of 
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poitoniiif ,  Imt  eapeeiaBy  for  dio0e  nozioits  rabftancef  which  beloaf  to  the  or- 
ganie  kugdoin.  '  He  statei  dial  he  fotrnd  Ihie  kind  of  chweoal  to  form  . 
oompoo]u&  with  aisenioiifl  add  and  other  mineral  anbetuiees,  reraoTing  them 
from  their  aohitiona,  and  that  it  ia  quite  equal,  if  not  superior,  tp  Ae  hjdnted 
oxide  of  iron  as  an  antidote  toarsenions  acid;  that  the  compounds  which  ani- 
mal charcoal  forms  with  poisonous  principles,  hare  no  injurious  action  on  the 
body,  and  the  antidote  itself  may  be  given  to  almost  any  amount,  as  it  is  per^ 
feedy  inert  (Pharm.  Joum.  Jan.  1,  1846,  p.  825.)  The  quantity  required  for 
neutralising  (?)  strychnia  amounted,  according  to  nim,  to  about  240  times  the 
wei|^ft  of  £e  poison ;  but  die  propordon  reqwed  for  the  separadon  of  arsenic 
or  coirosiTe  sublimate  is  not  stated.  Most  of  Dr.  Garrod's  experiments  appear 
to  have  been  perfonned  by  administering  to  the  animal,  the  poison  prmou^ 
weil  migted  wiih  charcoal.  The  results,  therefore,  like  those  obtained  by  Ber- 
Iraad  in  1818^  do  not  appear  applicable  to  pracdce.  The  charcoal  probably 
acted  in  these  cases  mechanically,  especially  as  it  was  only  found  eflicacious 
when  giren  in  very  large  bulk ;  and  it  is  not  improbaUe  that  an  equal  quantity 
of  pipe-day  would  have  had  a  similar  effect  Dr.  Oarrod  says,  thai  **in  the 
experiments  with  the  pure  alkaloids,  the  antidote  was  giren  with  the  poison: 
in  the  case  of  the  more  mild  Tegetable  poisons  the  antidote  .was  administered 
ten  or  fifteen  minutes  afterwards,  and  mosdy  with  a  fitTOuraUe  result  (Pharm. 
JonmaU  Aprfl  1846,  p.  441.)  These  experimentB  do  not  appear  to  me  to.be 
auffident  to  justify  us  in  ranking  animal  charcoal  as  an  antidote.  This  sub- 
•tance  has  beep  long  known  to  possess  the  power  of  remoring  cdours  and 
odours  from  organic  liquids ;  and  in  a  work  published  in  184I,  (Manual  of 
Med.  Jur.  1st  ed.  p.  248)  I  stated  that  this  was  an  objection  to  the  use  of  ani- 
mal charcod  in  discolonsing  a  suspected  solution  of  opium ;  but,  with  the 
exception  of  the  instances  referred  to  by  Dr.  Qairod,  I  am  not  aware  that  ani* 
md  charcoal  possesses  the  property  of  precipitating  or  combining  with  any 
ndnerd  poison  to  form  an  insoluble  inert  compound.  The- following  experi* 
ments  appear  to  me  to  be  decidedly  adrerse  to  the  view  that  it  can  operate  as 
an  antidole  to  arsenic  under  any  circumstances  whatever.  A  grdn  of  arsenious 
add  was  dissolred  in  five  drachms  of  water,  and  well  shaken  with  sixty  grains 
of  aiiimd  charcoal,  for  a  quarter  of  an  hour.  The  liquid  was  filtered  and 
tested,  when  arsenic  was  found  in  it  by  all  the  tests,  just  as  abundandy  as  if 
BO  animd  charcod  had  been  employed.  Whether  any  mioute  partide  of  the 
poison  had  become  locked  up  in  die  mass  of  charcod  left  on  die  filter,  was 
not  so  material,  as  the  ftiet  that  a  very  large  quantity  of  arsenic  was  still  freelv 
dissdved  in  the  filtered  liquid.  In  this  case  the  pdson  was  perfectly  dissolved, 
and  therefore  in  a  state  l^st  fitted  for  this  alleged  mode  of  separation  In  the 
next  experiment  findy-powdered  arsenic  was  employed.  One  grain  was  well 
mixed  in  five  drachms  of  water,  with  sixty  grains  of  animd  charcoal,  and 
shaken  for  a  quarter  of  an  hour.  On  allowing  the  tube  to  stand  at  rest,  the 
white  grains  of  arsenious  acid  were  observed  to  be  lying  beneath  the  charcod 
at  the  bottom  of  the  tube ;  there  had  been  evidendy  no  change,  a  result  for 
^ich,  considering  the  great  insolubility  of  arsenious  add,  one  might  have 
been  prepared.  The  mixture  was  then  boiled  for  twenty  minutes,  the  loss  by 
evaporation  being  made  up:  the  filtered  liquid  was  found,  after  half  an  hour, 
to  be  as  strongly  impregnated  with  arsenic  as  if  no  charcoal  had  been  present 
In  the  next  experiment  one  grdn  of  corrosive  sublimate  was  dissolred  in  five 
drachms  of  water,  and  sixty  grains  of  animd  charcod  added.  The  mixture 
wan  shaken  for  a  quarter  of  an  hour,  and  filtered.  The  usud  teste  for  corro* 
siv«  sublimate  showed  ite  presence  in  abundance  in  the  filtered  liquid.  It 
dierefore  appears  to  me,  that  animal  charcoal,  even  when  used  in  Mty  iim^c 
die  weight  of  die  poison,  and  under  the  most  fitvouraMe  conditions  of  perfect 
sohitiott,  cf  immeoiate  mixture,  and,  in  one  instance,  at  a  boiling  temperature, 
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t»n  have  no  counteracting  influence  whatever  on  the  poisonous  t/Secta  of 
arsmiic  and  corrosive  sublimate.  (See  also  Devergie,  Med.  Legale,  ii.  471.) 
If  half  an  ounce  of  either  of  these  poisons  had  been  swallowed,  it  is  therefore 
obvious  that  even  thirty  ounces  of  animal  charcoal  would  have  had  no  effect! 
With  respect  to  the  action  of  animal  charcoal  on  organic  poisons,  I  have  ob- 
served that  there  has  been  an  apparent  removal  of  meconate  of  morphia  in 
the  case  of  opium,  but  to  an  extent  quite  insufficient  to  place  the  patient  in 
safety.  In  regard  to  the  pure  alkaloidi,  the  satisfactory  results  have  only  been 
obtained  by  Dr.  Garrod  with  enormous  quantities  of  charcoal,  and  under  cir- 
cumstances in  which  we  are  never  called  upon  to  treat  a  case  of  poisoning,  t.  e. 
where  the  poison  has  been  taken  mixed  with  the  anticbte.  I  therefore  most 
foUy  agree  with  the  statement  made  many  years  since  by  M.  Devergie,  that 
not  the  slightest  confidence  can  be  placed  in  animal  charcoal  as  an  an^ote  in 
any  case  of  poisoning.  (M^decine  Legale,  ii.  4^0,  1  Ed.)  M.  Bussy,  who 
has  lately  experimented  on  this  subject,  luui  come  to  the  conclusion  that  purified 
animal  charcoal  has  ho  power  of  counteracting  the  effects  of  arsenic.  (Oaz. 
M^d.  May  28,  1846.) 

Objections  might  be  taken  to  many  of  the  substances  contained  in  the  list  of 
antidotes :  for  the  efficacy  of  some  of  them  in  neutralizing  the  effects'  of  the 
poison  is  very  questionable. 

Aniidotis  to  the  Mineral  j9e»if«.— -Magnesia  is  commonly  recommended, 
but  its  bulk  and  great  insolubility  render  it  inconvenient  for  administration.  I 
ascertained  that  in  one  case  of  poisoning  by  sulphuric  acid,  in  which  magnesia 
had  been  given  soon  after  the  accident,  the  matter  vomited,  aflter  the  lapse  of 
from  half  an  hour  to  an  hour,  was  stiil  intensely  acid  and  corrosive,  the  poison 
having  become  only  very  partially  neutralized.  I  am  therefore  inclined  to 
think  that  the  frequent  administration  of  a  diluted  solution  of  carbonate  of  soda 
or  potash,  would  be  much  more  efficacious  than  the  use  of  magnesia  or  its  car> 
foonates.  In  poisoning  by  oxalic  acid,  these  soluble  carbonates,  for  reasons  al* 
ready  stated  (page  70,)  would  be  inadmissible. 

Antidotes  to  arsenic. ^^There  are  two  substances  n^hich  have  been  recentiy 
strongly  recommended  as  antidotes  to  arsenic  in  ail  its  forms :  I  allude  to  the 
hydrated  sesquioxide  of  iron  and  hydrate  of  magnesia.  It  is  said  that  arsenic 
(arsenious  acid)  forms  an  insoluble  precipitate  with  both  of  these  substances, 
and  that  the  poison  is  rendered  comparatively  inert  I  have  placed  these  sub- 
stances in  the  list  of  antidotes,  in  deference  to  the  views  entertained  by  some 
eminent  toxicologists :  but  I  do  not  consider  it  the  less  necessary  to  state  here 
those  circumstances  which  induce  me  to  believe  that  no  reliance  can  be  placed 
on  either  of  them  in  cases  of  poisoning  by  arsenic. 

Hydrated  sesquioxide  o/*  iron.— This  substance  is  prepared  by  precipitating 
persulphate  of  iron  by  ammonia,  and  washing  the  precipitate :  it  is  used  in  the 
moist  or  hydrated  state.  It  is  supposed  by  some  to  act  by  combining  with  the 
arsenious  acid  to  form  an  insoluble  arsenite  of  iron;  but  it  has  beendeariy 
proved  by  the  experiments  of  Taddei  and  Orfik,  that  the  arsenite  of  iron,  like 
the  arsenite  of  copper,  is  a  poison ;  and  those  who  advocate  its  use,  admit  that 
a  much  larger  quantity  of  oxide  than  is  necessary  to  form  the  chemical  arsenite, 
is  required  for  any  antidotal  effect  to  follow.  Dr.  Brett  found  in  his  experi- 
ments, and  I  have  ascertained  the  same  point,  that  when  even  ei^tor  ten  parts 
of  the  dydrated  oxide  were  mixed  with  one  of  the  poison  in  a  perfect  stale  of 
solution,  the  arsenic  was  not  entirely  thrown  down ;  but  might  still  be  detected 
in  the  liquid  by  the  usual  testi.  Dr.  Maclagan  of  Edinburgh  states,  that  it 
requires  twelve  parts  of  oxide  as  a  hydrate,  and  sixty  parts  when  dried,  to  neu- 
tralize one  of  arsenic;  therefore  something  more  is  necessary  than  the  formation 
of  an  insoluble  arsenite  of  iron,  admitting  that  this  compound  is  really  pro* 
dttced.    According  to  this  viewi  if  an  ounce  of  arseDic  has  been  swallowed, 
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wd  none  of  the  poifon  ejected,  twelve  ounces  at  least  of  the  hydrated  oxide 
ibonld  be  giTen  immediate^,  in  order  to  produce  any  good  effects ;  and  this  is  on 
the  assumption  that  the  poison  is  in  a  state  of  perfect  solution  in  water !  But 
as  arsenic  is  almost  always  taken  in  the  form  o( powder ^  and  is  very  little  8olu«- 
Ue  in  water,  it  appears  to  me  that  all  experiments  performed  with  die  hydrated 
oxide  of  iron  on  a  boiled  and  filtered  solution  of  the  poison,  have  not  the  least 
practical  bearing  on  the  question  of  treatment.  Deveigie  states  that  oxide  of 
iron,  unless  taken  in  a  dose  equivalent  to  thirtytwo  times  the  weight  of  the 
poison  does  not  prevent  its  action  as  such.  Thus,  if  a  person  has  taken  three 
or  four  drachms  of  Arsenic— -«  common  dose— at  least  a  pound  of  the  oxide 
must  be  given  to  have  any  antidotal  effect!  (M^decine  Legale,  ii.  476.) 

In  order  to  ascertain  whedier  this  substance  could  really  be  considered  a 
chemical  antidote  under  the  circumstances  in  which  arsenic  is  commonly  taken, 
I  mixed  a  quantity  of  the  hydrated  sesquioxide  of  iron,  obtained  by  precipi- 
tating with  ammonia  six  ounces  of  a  strongly  saturated  solution  of  the  persul* 
phate  of  iron,  with  forty  grains  of  finely  powdered  arsenious  acid,  adding  about 
two  ounces  of  a  mixture  of  albumen  and  water,  as  a  substitute  for  the  mucus  of 
the  stomach,  and  making  the  whole  quantity  up  to  sixteen  ounces  with  distilled 
water.  The  mixture  was  well  agitated,  and  kept  at  a  temperature  of  about  75° 
for  a  week,  at  the  end  of  which*  period  the  greater  part  of  the  arsenic  still  re» 
mained  undissolved  at  the  bottom  of  the  vessel.  As  this  poison  is  frequently 
taken  in  coarse  lumps,  and  almost  always  in  very  large  quantities,  in  the  state 
of  powder,  it  is  not  possible  to  conceive,  under  these  circumstances,  that  oxide 
of  iron  should  exert  any  chemical  action  upon  it  of  an  antidotal  nature. 

In  order  to  test  further,  the  alleged  value  of  the  oxide  of  iron  as  a  chemical 
antidote,  the  following  experiment  was  performed.  Sixty  grains  of  finely 
powdered  arsenic  were  mixed  with  the  hydrated  oxide  of  iron,  recendy  pre- 
cipitated from  eight  ounces  of  a  saturated  solution  of  persulphate  by  ammonia, 
— >a  sufficient  quantity  of  this  alkali  being  left  to  produce  a  strong  reaction  on 
test  paper.  The  whole  quantity  of  water  was  made  up  to  twenty  fiuid  ounces. 
This  mixture  was  frequently  agitated,  and  kept  for  six  hours  at  a  temperature 
of  98®  in  a  water-bath.  It  was  allowed  to  remain  for  a  fortnight,  being  occa- 
sionally shaken  during  that  time.  On  examination  it  was  found,  that  a  large 
portion  of  Uie  powdered  arsenic  still  remained  undissolved,  and  uncombined 
with  the  oxide  of  iron  at  the  bottom  of  the  vessel.  On  drying  a  portion  of  this 
sediment  on  plate  glass,  the  arsenious  acid  was  easily  detached  from  the  oxide 
of  iron.  No  portion  of  arsenic  was  held  dissolved  in  the  liquid,  which  was 
no  longer  alkaline.  Reinsch's  test,  however,  showed  that  some  part  of  the 
arsenic  was  either  mechanically  mixed  or  chemically  combined  with  the  oxide ; 
and  there  is  no  doubt  that  so  much  as  had  been  dissolved  by  the  water  and 
the  alkali,  had  become  precipitated.  The  quantity  of  oxide  of  iron  here  used 
was  very  great. 

It  has  been  stated  that  an  insoluble  combination  of  arsenic  with  oxide  of  irotk 
19  not  formed  unless  an  excess  of  ammonia  is  present ;  and  Dr.  Christison 
considers  that  a  triple  compound  is  formed  of  arsenious  acid,  ammonia,  and  a 
large  excess  of  oxide  of  iron.  Orfila  (i.  365)  found  that  arsenite  of  iron  is 
itself  a  poison,  only  less  active  than  arsenious  acid  from  its  being  less  soluble : 
^he  inferred  from  his  experiments  that  this  compound  of  arsenic  and  sesqui- 
oxide of  iron  acted  as  a  poison  to  animals,  owing  to  its  being  slightly  soluble 
in  the  gastric  juice.  By  giving  a  laiger  quantity  of  oxide,  its  insolubility  was 
increased,  and  then,  he  states,  it  possessed  antidotal  powers.  But  still  it  appears 
to  me,  that  this  explanation  does  not  me^et  the  question.  What  is  to  render 
the  powdered  or  coarse  arsenic  soluble,  in  order  that  the  insoluble  oxide  may 
oomlMne  with  it  ?  Among  those  who  have  found  that  it  is  entirely  destitute  of 
antidotal  powers  is  Dr.  Cramer*    He  administered  arsenic  to  ten  rabbite,  and 
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employed  the  oxide  of  iron  as  a  counter-poison ;  but  without  any  good  remilts. 

iSahneider's  Ann.  1830,  i.  455.)  From  many  experiments  which  I  hare  per- 
brmed  in  order  to  determine  the  value  ^of  this  alleged  antidote  in  a  chemical 
point  of  Tiew,  I  have  obtained  the  following  results  :-*l.  When  the  arsenious 
acid  is  perfectly  dissolved  in  water,  and  mixed  and  agitated  with  twelve  or 
fifteen  times  its  weight  of  the  hydrated  oxide,  the  poison  is  precipitated  with 
it  in  a  very  insoluble  form,  and  on  drying  is  not  separable  as  arsenious  acid 
from  the  oxide  of  iron  by  the  heat  of  a  spirit-lamp.  8.  When  the  poison  is 
mixed  and  agitated  in  the  state  of  powder  with  the  oxide,  there  is  little  or  no 
effect.  The  arsenic  becomes  mechanically  diAised  throurii  the  oxide,  and  is 
readily  obtained  by  volatilization  from  the  dried  powder,  m  which  the  grains 
of  arsenious  acid  are  easily  distinguishable.  No  more  is  precitated  than  cold 
water  will  dissolve,  t.  f.  about  one-five-hundredth  part  8.  When  Ae  poison 
in  powder  is  mixed  with  the  oxide  of  iron  rendered  alkaline  by  ammonia,  so 
much  appears  to  combine  with  the  iron,  as  the  quantity  of  alkali  will  render 
soluble  in  cold  water.     The  rest  is  diffused  in  granules  through  the  oxide. 

Most  of  the  experiments  in  favour  of  this  antidote,  have  been  performed  on 
dear  and  filtered  aolufions  of  arsenic;  and  therefore  the  results  are  perfectly 
irrelevant ;  sinc.e  arsenic  is  in  almost  all  cases  taken  in  powder^  and  ofWn  in 
very  coarse  powder.  It  is  said  that  the  oxid^  of  iron  may  act  in  the  stomach 
by  preventing  the  absorption  of  the  arsenious  acid  as  it  is  dissolved ;  but  it  ia 
not  easy  to  perceive  how  this  can  happen  with  sufficient  rapidity  to  render  the 
oxide  efficacious  as  an  antidote.  Let  us  imagine  that  the  powdered  arsenic  is 
mixed  up  into  a  paste,  and  spread  over  a  wounded  or  an  ulcerated  surface  or 
a  cancerous  breast.  The  absorbing  surface  might  be  covered  with  any  quantity 
of  hydrated  oxide  of  iron,  with  or  without  an  alkali.  Is  it  possible  to  suppose 
that  the  addition  of  the  oxide  of  iron  will  prevent  the  absorption  of  the  poisoji 
wherever  it  is  in  contact  with  the  ulcerated  surface  ?  These  cases  would  allow 
the  efficacy  of  the  alleged  antidote  to  be  fairly  tested ;  for  neither  vomiting 
nor  the  use  of  the  stomach-pump  could  here  interfere  with  our  judgment.  In 
introducing  the  oxide  of  iron  into  the  stomach  af\er  the  poison  has  been  swal- 
lowed, we  can  do  no  more  than  lay  it  over  the  arsenic,  which  commonly  ad- 
heres very  closely  to,  and  is  often  firmly  imbedded  in,  ^e  mucous  membrane. 
A  friend  informs  me  that  he  lately  examined  the  stomach  of  a  person  who  died 
from  poison;  and  he  found  the  arsenic,  mechanically  mixed  with  the  hydrated 
peroxide,  adhering  to  the  inflamed  patches  of  the  mucous  membrane.  This 
is  exacdy  what  might  be  expected  from  the  known  properties  of  these  two 
substances  in  a  solid  state. 

If  arsenic  were  swallowed  in  the  state  of  a  filtered  aqueous  solution,  the  oxide 
of  iron  might  pro  tnnto  combine  with  it ;  but  then  its  antidotal  eflfects  are  so 
imperfect,  that  unless  administered  instantly  in  a  very  large  proportion,  it  could 
be  of  no  benefit ;  for  it  is  obvious  that  in  such  a  state  of  solution,  arsenic  would 
be  speedily  absorbed,  and  act  with  very  great  rapidity.  Numerous  recoveries 
are  said  to  have  occurred  under  the  use  of  this  alleged  remedy,  but  so  far  as  I 
have  been  able  to  ascertain,  in  severe  cases,  emetics  and  the  stomach-pump 
were  also  freely  used ;  and  in  the  lighter  cases,  recovery  would  probably  have 
equally  taken  place  without  it.  Recoveries  were  said  to  take  place  formerly, 
under  the  use  of  the  alkaline  sulphurets,  or  albumen  and  milk.  Flandin  quotes 
a  case  in  which  an  aged  person  recovered  from  the  effects  of  a  dose  of  arsenic 
l»y  the  use  of  milk  with  yolk  of  egg,  and  the  employment  of  emollient  enemata 
—oil  and  carbonate  of  potash.  (Traits  des  Poisons,  i.  840.)  In  the  case  of 
the  Tutner9  (1815,)  five  persons  recovered  from  the  effects  of  arsenic,  under 
treatment,  which  we  should  now  look  upon  as  highly  injurious.  (Marshall 
,on  Arsenic,  100.)  It  appears^probable  that  in  this,  as  in  other  cases  of  poi- 
soning, too  much  importance  has  been  attached  to  Uie  efiect  of  the  supposed 


ACETATE  OF  IBOK.   HYD&ATE  OF  MAGNESIA.  81 

V 

antidote,  and  too  little  atsigned  to  the  efforts  of  nature  and  the  simultaneoufl 
employment  of  emetics  and  the  stomach-pump. 

These  objections  to  the  oxide  of  iron  as  an  antidote  in  arsenical  poisoning 
are  entirely  based  on  ehtmirai  grounds.  This  substance  does  not  fulfil  any  of 
the  indications,  which  are  clearly  proTcd  to  be  necessary  with  respect  to  other 
chemical  antidotes.  It  will  not  combine  with  the  poison  in  the  only  form  in 
which  it  is  taken :  and  when  it  does  combine  with  it,  t .  e,  in  a  form  in  which 
it  is  never  taken,  it  constitutes  a  poisonous  compound  soluble  in  the  juices  of 
the  stomach.  If  it  really  has  done  good  in  cases  of  arsenical  poisoning,  it 
must  have  been  either  by  acting  mechanically,  or  by  producing  some  unknown 
specific  effect,  and  its  operation  must  be  widely  different  from  that  of  all  other 
antidotes.   * 

Still  more  recently,  the  acetate  of  the  sesquioxide  of  iron  has  been  recom- 
mended by  Dr.  Dufios.  In  experimenting  with  this  compound,  I  have  found 
that  in  respect  to  arsenic  in  powder^  it  is  as  inefficacious  as  the  hydrated  oxide, 
even  when  an  alkali  is  added  to  produce  effectual  precipitation ;  and  that  with 
n^rd  to  a  toiution  of  arsenious  acid,  the  poison  is  more  readily  precipitated 
by  the  hydrated  oxide,  than  by  the  acetate  of  iron. 

Hydrate  of  rmif^nesia.'^MvignesiA  and  its  carbonate  were  formerly  recom- 
mended as  antidotes  in  poisoning  by  arsenic :  and  the  administration  of  large 
doses  of  magnesia  was  said  to  be  attended  with  good  effects.  The  employ- 
ment of  magnesia  has  been  lately  revived  by  a  French  chemist,  M.  Bussy,  who  * 
states,  that  when  it  is  but  slightly  calcined,  it  easily  absorbs  arsenious  acid  ironi 
its  solution,  forming  an  arsenite  of  magnesia  insoluble  in  boiling  water — ^an 
action  which  is  especially  manifested  when  the  magnesia  is  in  a  gelatinous  or 
hydrated  state.  (Gaz.  M^dicale,  May  23,  1846.)  This  antidote,  according  to 
M.  Bussy,  perfectly  neutralizes  the  poison ;  and  in  his  opinion  it  is  superior 
td  all  others.  Some  experiments  that  I  have  perfonned  with  the  best  calcined 
magnesia  of  the  shops,  which  was  exceediii^ly  light  and  fiocculent,  have  led 
me  to  infer  that  the  chemical  action  between  it  and  arsenious  acid  is  so  small, 
as  scarcely  to  justify  the  application  of  the  term  antidote  to  it.  LA  grain  and 
a  half  of  arsenious  acid  was  dissolved  in  water,  and  digested  with  thirty  grains 
of  magnesia  difilused  in  water.  The  mixture  was  well  shaken  for  a  quarter  of 
an  hour  and  filtered.  The  solution  was  feebly  alkaline.  On  boiling,  it  be- 
came turbid,  a  white  compound  being  deposited  (subarsenite  of  magnesia  ?^ 
The' filtered  alkaline  liquid  contained  arsenite  of  magnesia  dissolved ;  and 
anenic  was  most  abundantly  detected  in  it  by  all  the  usual  tests.  2.  One  grain  of 
aisenions  acid  dissolved  in  water,  was  digested  in  a  similar  way  wi&  sixty 
grains  of  magnesia,  for  a  quarter  of  an  hour.  At  the  end  of  this  time,  a  por^ 
tion  of  the  liquid  filtered  was  examined  for  arsenic,  and  it  was  found  to  be 
present  in  large  quantity,  probably  as  arsenite.  Af^r  the  lapse  of  forty-eight 
hours,  another  portion  was  filtered  and  tested ;  but  no  arsenic  or  arsenite  of 
magnesia  was  discovered  in  the  filtered  liquid.  On  examining  a  portion  of  the 
magma  of  magnesia  on  the  filter,  by  dissolving  it  in  diluted  muriatic  acid, 
arsenic  was  found  to  be  fireely  contained  in  it,  apparently  in  an  insoluble  form. 
3.  Five  grains  of  arsenious  acid  were  dissolved  in  one  ounce  of  water,  and 
shaken  up  with  sixty  grains  of  magnesia  diffused  in  another  ounce  of  water. 
Portions  of  the  liquid  were  filtered  and  examined  at  the  end  of  half  an  hour, 
one  hour,  two  hours,  twenty-one  hours  and  forty-four  hours.  Arsenic  was 
detected  in  each  case  in  the  filtered  liquid,  both  by  Reinsch's  and  the  other 
tests  for  arsenic.  After  forty-four  hours'  digestion,  the  filtered  liquid  was 
clear,  strongly  alkaline,  precipitable  by  ammonia  and  lime  water,  Aid  co- 
piously by  a  mixture  of  ammonia  and  phosphate  of  ammonia.  It  be- 
came quite  milky  on  boiling.  When  boiled  with  a  few  drops  of  muriatic 
acid,  and  metallic  copper  was  added,  this  metal  acquired  the  tarnish  indicative 
of  arsenic.    Hydrosulphuret  of  ammonia  and  diluted  muriatic  acid  gave  the 
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usual  precipitate  indicatire  of  sesquisulphuret  of  arsenic.  The  magma  was 
not  examined,  since  these  results  showed  clearly  that  the  arsenic  after  so  long 
a  digestion,  had  not  heen  precipitated  in  an  insoluble  form,  but  had  become  a 
soluble  arsenite.  4.  In  this  experiment  five  grains  of  arsenious  acid  in  pow« 
der  were  mixed  with  sixty  grains  of  arsenic,  well  shaken,  and  allowed  to  di« 
gest  in  a  warm  place  for  forty-four  hours.  A  small  portion  of  this  milky 
liquid  was  poured  off,  and  the  magnesia  dissolved  by  very  diluted  muriatic 
acid.  A  sediment  was  speedily  deposited,  consisting  of  small  white  grains, 
which,  on  examination  was  proved  to  be  arsenious  acid.  It  is  quite  obvious 
that  in  the  pulverulent  state,  there  had  been  no  chemical  action  between  the 
magnesia  and  arsenious  acid;  for  neither  a  soluble  nor  an  insoluble  arsenite 
had  been  formed.  In  these  different  experiments,  it  will  be  perceived  that 
arsenic  in  solufion  was  mixed  with  twelve,  twenty,  and  sixty  times  its  weight 
of  magnesia,  for  periods  varying  from  a  quarter  of  an  hour  to  forty-eight 
hours;  but  the  arsenic  was  only  completely  separated  in  an  iosoluUe  form, 
after  forty-eight  hours  (in  No.  2,)  while  the  magnesia  was  in  a  proportion  of 
sixty  parts ;  and  the  inferences  I  would  therefore  draw  are,  that  ordinary  caU 
cined  magnesia  has  only  a  very  feeble  action  on  arsenic  when  i/uJio/vec/,  and 
no  action  whatever  upon  that  substance  when  in  the  state  of  solid  arsenious 
acid :«— that  in.  its  alleged  antidotal  operation  on  the  solution,  a  very  soluble 
arsenite  of  ma^esia  is  produced,  which  is  itself  poisonous  ;—4nd  that  unless 
given  in  twenty  or  thir^  times  the  weight  of  the  arsenic,  and  allowed  to  re- 
main in  contact  some  hours,  it  would  have  no  appreciable  effect  in  diminishing 
the  virulence  of  the  poison.  On  arsenic  in  the  state  of  powder,  if.  as  it  is 
almost  universally  taken,  magnesia  has  no  effect  whatever  as  an  antidote;  and 
if  it  act  beneficially,  it  must  be  by  enveloping  the  particles  of  the  poison,  and 
mechanically  preventing  their  contact  with  the  mucous  membrane  of  the  sto- 
mach. 

From  Dr.  Christison's  experiments,  it  would  appear  that  the  effect  de- 
pends greatly  on  the  qualities  of  the  magnesia.  The  dense  (?)  magnesia  of 
the  shops  he  found  to  exert  but  very  little  action  in  removing  arsenic  from  its 
solution  m  water ; — ^that  a  very  light  magnesia  (largely  manufactured  at  Belfast,) 
free  from  carbonic  acid,  removed  about  a  ttrerUyfiflh  part  of  its  weight  of 
arsenic  from  the  solution  in  water,  when  agitated  with  it  for  a  few  minutes,  so 
that  the  presence  of  arsenic  was  not  indicated  by  ammonio-nitrate  of  silver  ;^* 
that  the  same  magnesia  removed  about  a  twelfth  of  its  weight  of  arsenic 
when  agitated  occasionally  for  a  period  of  about  eight  or  twelve  hours ;— that 
this  proportion  was  removed  entirely  in  less  than  three  minutes  when  the 
mixture  of  magnesia  and  water  had  been  previously  heated  to  nearly  212° ; — 
and  that  the  same  proportion  is  removed,  with  as  much  speed,  at  ordinary 
temperatures,  when  the  magnesia  was  used  in  the  form  of  gelatinous  pulp,  as 
thrown  down  in  a  cold  solution  of  sulphate  of  magnesia,  by  solution  of  caustic 
potash,  and  washed  with  cold  water.  When  this  gelatinous  hydrate  cannot 
be  easily  procured,  the  light  calcined  magnesia  he  considers  may  be  used  in 
the  proportion  of  between  thirty  and  fifVy  parts  to  one  of  arsenic.  (Monthly 
Journal  of  Med.  Science,  August.  1846,  p.  158.)  These  experiments  refer  to 
arsenic  only  in  a  state  of  solution;  and  the  beneficial  results  appears  to  exist 
only  to  a  very  limited  extent.  In  order  that  the  alleged  antidote  should  act, 
the  poison  must  be  dissolved:  common  magnesia  will  have  no  effect^  but  a 
peculiar  preparation  must  be  used,  which  will  not  be  efficacious,  unless  em- 
ployed in  the  proportion  of  about  thirty  times  the  weight  of  the  poison,  t.  e. 
with  half  an  ounce  of  arsenic  dissolved,  at  least  fifteen  ounces  of  magnesia 
roust  be  used !  If  the  arsenic  be  taken,  as  it  usually  is,  in  the  form  of  poWer, 
there  is  no  reason  to  suppose,  so  &r  as  these  experiments  are  concerned,  that 
the  magnesia  will  act  as  a  chemical  antidote.  I  have  ascertained  that  the 
snenite  of  magnesia  formed  is  quite  as  soluble  in  diluted  muriatic  acid  as 
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anenile  of  cq»per.  The  acids  of  the  gastric  secretion  might  therefore  suffice 
to  diisohe  it ;  and  thus  bring  a  soluble  poisonous  compound  in  contact  with 
die  mncous  membrane  of  the  stomach.  From  this  circumstance,  and  from  the 
eaonnous  bulk  in  which  it  is  necessary  to  give  magnesia  in  order  to  render  it 
efietcious,  I  am  inclined  to  agree  with  the  opinion  expressed  by  Dr.  Christi- 
aon  in  the  last  edition  of  his  work,  that,  like  charcosd,  it  only  acts,  if  of  any 
me  at  all,  by  corering  the  arsenical  particles  with  its  fine  insoluble  pow« 
der,  and  so  preventiag  them  mechanically  from  coming  in  contact  with  the 
nirftce  of  the  stomach.  (On  Poisons,  862.)  The  gelatinous  magnesia  is 
troublesome  to  prepare,  and  requires  time  for  the  separation  of  the  potash 
which  is  used  in  its  precipitation. 

Corrotive  ^*tfb/mia/»^Various  antidotes  have  been  suggested  for  corrosive 
nblimale,  and  among  these  that  which  holds  the  first  place  is  albumen.    This 
reiaedy  was  reoonunended  many  years  since  by  Orfila,  and  there  are  several 
inBtaaees  of  its  efficacy  on  record.    It  is  alleged  to  have  had  good  effects,  even 
when  it  was  not  tidten  until  some  time  after  the  poison  had  been  swallowed. 
A  man,  aged  sixty-eight,  swallowed  a  drachm  of  corrosive  sublimate.     The 
uoal  symptoms  appear  to  have  followed,  but  he  was  not  seen  until  about  three 
qurfers  of  an  hour  had  elapsed.    His  countenance  was  pale  and  anxious,  his 
extremities  ccdd,  and  the  pulse  small,  hard  and  frequent.    Emetics  were  given 
to  him,  with  the  whites  of  six  eggs,  and  afier  vomiting  violently,  he  recovered 
ia  three  days.     There  was  reason  to  suppose,  however,  that  the  effect  of  the 
antidote  was  aided  by  the  application  of  other  remedial  means.    On  adding 
albumen  to  a  solution  of  corrosive  sublimate,  a  dense  white  precipitate  is 
thrown  down,  concerning  the  real  nature  of  which  there  are  many  different 
chemical  opinions;  but  the  only  practical  point  which  immediately  concerns  us 
is,  that  the  poison  from  being  soluble,  is  brought  to  an  insoluble  condition,  and 
it  is  therefore  far  less  likely  to  do  mischief,  Sian  the  original  solution  of  cor- 
rosive sublimate.    If  the  corrosive  sublimate  be  swallowed  in  powder  or  lump, 
albumen  will  have  the  same  effect,  but  it  will  of  course  operate  more  slowly, 
and  less  efieetnally.     The  common  practice  in  using  albumen  is,  to  give  only 
the  white  of  egg;  but,  chemically  speaking,  the  yolk,  which  is  composed  of  the 
same  principle,  with  a  small  quantity  of  yellow  oil,  is  just  as  efficacious. 
Orfila  has  coUeeted  this  precipitate,  and  administered  it  to  animals,  in  order  to 
obser? e  whether  it  had  any  injurious  effects.    In  three  instances,  he  gave  to 
animals  (dogs  and  rabbits)  j^//^  grains  of  the  compound:  in  one  case,  as  a  dry 
powder,  in  the  other  two  cases,  as  a  jelly,  washed  free  from  corrosive  subli- 
Hiate.    In  only  one  instance  was  diere  slight  vomiting,  and  all  the  three  animals 
Kcovered ;  although  he  believes  that  had  me  corrosive  sublimate  been  given  se- 
parately l^m  the  albumen,  it  would  have  destroyed  them.    Other  experiments 
which  he  made  were  not  attended  with  such  successful  results.     Nevertheless, 
he  concludes  that  the  compound  may  be  taken  in  a  large  dose  without  danger; 
^  it  becomes  poisonous  when  dissolved  in  albumen,  but  is  not  then  so  active 
as  corrosive  sublimate.    (Toxicologic,  i.  543.)    M .  Devergie  expresses  some 
doubt  concerning  the  alleged  efficacy  of  this  antidote,  and  he  thinks  that  the 
albumen  of  at  least  one  egg  would  be  required  for  the  neutralization  of  one 
grain  of  the  poison.    (MMecine  Legale,  i.  470.)    The  white  compound  formed 
on  mixing  albumen  with  corrosive  subhmate,  is  perfectly  soluble  in  water;  but 
it  is  found  to  be  soluble  in,  or  rather  easily  miscible  with,  a  large  quantity  of 
albumen.     It  has  therefore  been  supposed  that  too  much  of  the  antidote  might 
be  given,  and  the  poisonous  action  restored.    It  is  doubtful,  however,  whether 
aUvumen  has  any  other  effect  upon  it,  ^an  that  of  mechanically  suspending  it. 
Mneh  discussion  has  arisen  among  toxicologists  respecting  the  nature  of  the 
compound  formed  by  albumen,  when  exhibited  in  cases  of  poisoning  by  cor- 
msive  sublimate.    The  great  practical  question  is,  as  to  how  far  it  is  capable 
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of  dinarnuiig  the  poison  of  its  viralence,  and  upon  this  most  are  agreed,  namely, 
that  it  is  a  useful  counter^^gent. 

With  regard  to  the  compound  formed,  Orfila's  opinion  was,  that  the  corro> 
sive  sublimate  was  reduced  to  the  state  of  calomel  by  albumen,  and  thereby 
jrendered  inert.  Lassaigne  stated,  from  his  experiments,  that  the  albumen 
combined  direcdy  with  the  corrosive  sublimate,  and  formed  an  insoluUe  sub- 
stance. A  writer  in  the  Dublin  Journal  of  Medical  Science  (May  1844,)  has 
lately  called  the  attention  of  toxicologists  to  the  experiments  of  Professor 
Rose,  which  correspond  in  their  results  with  those  performed  by  himsdf. 
Prof.  Rose  considers  the  compound  to  consist  of  albumen  united  to  the 
peroxide  of  mercury;  and  there  is  no  doubt  that  a  compound  similar  to,  if  not 
identical  with  it,  may  be  at  once  formed  by  rubbing  up  fresh  albumen  with 
hydrated  peroxide  of  mercury.  The  same  may  be  procured  by  precipitating 
with  albumen  "a  solution  of  pure  pemitrate  of  mercury,  as  nearly  neutral  as 
possible."  If  albumen  be  added  to  the  protonitrate  of  mercury,  the  protoxide 
is  thrown  down  of  a  grayish-black  colour.  In  performing  latdiy  some  expe- 
riments on  the  subject,  I  have  found  that  the  compound,  produced  directly  by 
the  admixture  of/  albumen  with  the  hydrated  peroxide  of  mercury,  possesses 
all  the  chemical  properties  of  that  produced  by  the  action  of  albumen  on  cor- 
rosive sublimate.  Thus,  it  underwent  similar  changes  when  treated  with 
chloride  of  tin,  metallic  copper,  caustic  potash  and  concentrated  muriatic  acid; 
but  there  was  one  difference,  namely,  that  a  small  portion  of  corrosive  sub- 
limate was  held  combined  with  the  precipitate  formed  in  a  solution  of  ths^t 
poison  by  the  addition  of  albumen.  Albumen  was  added  to  a  solution  of  cor- 
rosive sublimate,  in  sufficient  quantity  to  produce  the  usual  dense  white  pre- 
cipitate, but  not  to  redissolve  it.  The  clear  liquid  was  poured  off,  and  the 
precipitate  was  afterwards  thoroughly  washed  on  a  filter,  until  the  washings 
gave  no  indication  of  the  presence  of  corrosive  sublimate.  On  adding  potash 
to  a  portion  of  the  precipitate,  there  was  no  apparent  change,  but  on  boiling 
a  laiger  quantity  of  it.  in  water,  filtering  and  evaporating  on  a  glass  plate  to 
crysullization,  some  minute  white  prismatic  crystals  were  obtained,  which 
were  immediately  turned  scarlet  on  touching  them  with-  iodide  of  potassium. 
They  were  proved  to  be  corrosive  sublimate.  The  compound  was  then 
allowed  to  dry,  wlj^en  it  formed  a  homy  translucent  mass.  This  became  readily 
dissolved  in  boiling  concentrated  muriatic  acid,  giving  the  usual  deep  purple 
colour  formed  by  this  acid  with  albumen.  On  diluting  it  with  water,  a  pre- 
cipitation of  albumen  took  place,  and  the  liquid  gave  an  abundant  metallic 
deposit  on  fine  copper  gauze.  When  this  was  dried  and  heated  in  a  reduction 
tube,  well-defined  globules  of  mercury  were  obtained  by  sublimation.  One 
fact  appears  to  be  obvious  from  this  experiment,  namely,  that  admitting  the 
antidotal  compound  to  consist  of  albumen  and  peroxide  of  mercury,  it  does 
nevertheless  contain  some  undecomposed  corrosive  sublimate,  not  separable  by 
tnere  washing  with  cold  water,  nor  detectable  by  the  addition  of  potash  to  a 
small  quantity  of  it,  but  rendered  demonstrable  by  long  boiling  in  water,  and 
subsequent  filtration  and  evaporation.  It  seems  to  be  admitted  by  all  experi- 
mentalists, that  it  is  destitute  of  any  active  poisonous  properties,  and  therefore 
well  fitted  to  serve  as  an  antidote  for  this  poison. 

Grlukn. — ^Taddei  has  more  recently  recommended  gluttn  as  a  substance 
which  he  found  to  be  still  more  effectual  in  decomposing  the  poison.  Barzdi- 
lotti  relates  the  following  case  in  proof  of  its  efiicacy.  Some  powdered  cor- 
rosive sublimate  had  been  accidentally  mixed  with  cidomel  in  an  apothecary's 
shop,  and  one  of  the  assistants,  by  mistake,  swaUowed  eight  grains  of  the 
poisonous  mixture.  He  was  immediately  aware,  from  the  taste,  that  he  had 
swallowed  the  poison,  and  some  gluten  being  kept  ready  prepared  in  the  shop, 
this  was  immediately  administered  to  him,  mixed  with  wiiter.    Vomiting  and 


GALVANIC  ANTIDOTE.      HYDRATED  PBOTOSULPHURET  OF  IRON.  85 

Yosf^Bg  followed,  and  in  the  vomited  matters  portions  of  a  dense  white  sub* 
stance  were  seen,  which  were  supposed  to  be  a  compound  of  calomel  and 
gluten.  He  was  soon  restored,  although  he  suffered  for  some  days  from 
swelling  of  the  tonsils  and  difficulty  of  swallowing.  (Medicina  Legale,  iu 
111.)  Gluten  may  be  prepared  by  washing  flour  in  a  linen  bag,  under  a  cur* 
lent  of  water.  Should  the  case  be  uigent,  the  flour  may  be  at  once  exhibited  in 
the  form  of  paste  mixed  with  water.  Gluten  may  often  be  obtained  in  this 
way,  when  albumen  is  not  at  hand.  These  remedies  cannot  be  expected  to 
be  always  successful ;  the  sooner  they  are  exhibited,  the  greater  is  the  hope 
of  success.  Dr.  Buckler,  of  Baltimore,  relates  the  case  of  a  young  man  who 
took  about  fifty-five  grains  of  corrosive  sublimate  in  a  state  of  pelrfect  solution; 
and  albumen  to  the  amount  of  a  quart  was  afterwards  administered  to  him, 
bat  he  nevertheless  died  on  the  eighth  day. 

Galvanic  antidoU,^^Dr.  Buckler  has  lately  recommended  the  employment 
of  a  galvanic  antidote,— namely,  a  mixture  of  fine  gold-dust  and  iron-filings 
diffused  in  water,  containing  gum,  and  slightly  acidulated.  (Lancet,  Jan.  22, 
1842.)  It  has  been  found  £at  a  solution  of  corrosive  sublimate  is  precipitated 
entirely  in  the  form  of  mercury  when  gold-dost  and  iron-filings  are  added  to 
it;  but  in  practice,  this  mixture  has  entirely  failed  as  an  antidote.  Orfila's 
experiments  are  decidedly  adverse  to  its  employment.  (Ann.  d'Hygi^ne,  Oct. 
1842.)  He  has  found  that  when  given  in  laige  quantity,  it  has  not  prevented 
animals  d3nng  within  the  usual  time  from  the  effects  of  the  poison. 

Bydraied  protosidphurel  of  iron. — More  recendy,  M..  Mialhe  has  strongly 
Rcommended  the  hydrated  protosulphuret  of  iron,  which,  while  it  is  inert, 
produces  with  corrosive  sublimate,  protochloride  of  iron  and  bisulphuret  of 
mercury.  The  protosulphuret  may  be  made  by  adding  hydrosulphuret  of 
ammonia  to  a  solution  of  protosulphate  of  iron,  and  washing  the  black  preci* 
pitate  without  exposure  to  air.  Orfila  has  lately  tried  some  experiments  with 
it  on  animals,  and  he  has  found  that  when  exhibited  speedily  sdfter  the  poison 
has  been  taken,  it  possesses  even  greater  antidotal  powers  than  albumen. 
Further  observations  on  the  human  subject  are,  however,  required,  in  order  to 
confirm  its  efficacy  as  an  antidote. 

Proiochioride  of  Tlin,— M.  Poumet  has  recendy  proposed  the  protochloride 
of  tin  should  be  used  as  an  antidote  to  corrosive  sublimate.  The  account  of 
his  experiments  and  results  will  be  found  in  the  Annales  d* Hygiene,  1846,  pp» 
181  and  408.  He  considers  it  to  be  more  efficacious  than  albumen :  for,  while 
in  M.  Orfila's  experiments  with  albumen  seven  animals  died  out  of  twelve, 
only  seven  died  out  of  twenty-three  in  employing  the  protochloride  of  tin. 
The  conclusions  at  which  M.  Poumet  has  arrived  are^.  That  dogs  are  killed 
by  doses  of  fifteen  grains,  seven  grains,  and  even  one  grain  and  a  half  of  cor- 
rosive sublimate,  when  the  pow«rr  of  vomiting  is  not  artificially  impeded.  2. 
That  thirty  grains  of  the  protochloride  of  tin,  in  solution,  may  be  given  to 
dogs  without  risk.  They  speedily  recover  from  its  effects,  even  when  the 
jaws  are  tied  in  order  to  prevent  vomiting.  3«  The  black  precipitate  (metallic 
mercury,)  and  supernatant  liquid  (an  acid  solution  of  perchloride  of  tin,)  result- 
ing from  the  reaction  of  the  salt  of  tin  on  corrosive  sublimate,  are  not  poison* 
OQs.  4.  A  solution  of  two  parts  of  protochloride  injected  into  the  stomach 
immediately  after  the  corrosive  sublimate  had  been  swallowed,  instantly  and 
completely  neutralized  the  deleterious  properties  of  the  mercurial  salt,  even 
when  vomiting  was  prevented  by  a  ligature  on  the  jaws.  5.  This  successful 
result  was  obtained  in  two  cases  out  of  eight  when  the  salt  of  tin  was  taken, 
'not  immediately,  but  a  quarter  of  an  hour  after  the  administration  of  the  anti- 
dote. M.  Poumet  therefore  concludes  that  the  protochloride  is  a  real  antidote ; 
and  he  has  no  doubt  that  it  would  act  equally  well  in  counteracting  the  effects 
d  the  sulphate  or  nitrate  of  mercury. 
8 
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There  can  be  no  donbt  that  the  chemical  action  of  ihe  alleged  antidote  will 
render  corrosive  sublimate  in  a  state  of  solution  inert ;  but  if  the  poison  be  in 
a  solid  form,  the  effect  is  very  slow,  and  only  partial.  In  the  majority  of  M. 
Poumet's  exp^riment8,[a  solution  of  the  poison  was  used. .  In  a  practical  review^ 
the  results  were  not  very  favourable  to  the  alleged  antidote.  The  experiments 
which  refer  to  the  immediate  admixture  of  the  antidote  with  the  poison  appear 
to  me  to  be  quite  irrelevant ;  and  the  longest  period  after  the  poison  was*  swal- 
lowed at  which  the  antidote  was  given,  was  a  quarter  of  an  hour;  and  even 
then,  out  of  eight  cases  six  pi^oved  fisktal!  so  that  it  does  not  seem  easy  to  refer 
the.  recovery  of  the  other  two  to  the  mere  effect  of  the  antidote.  The  great  want 
of  success,  even  under  these  very  favourable  circumstances,  would  lead  to  but 
little  hope  of  benefit  when  the  poison  had  been  swallowed  in  the  solid  state, 
or  when  it  had  been  in  the  stomach  for  half  an  hour  or  an  hour  before  the 
patient  was  seen.  These  very  unfavourable  results  render  it  unnecessary  to 
discuss  the  question,  whether  in  the  treatment  of  mercurial  poisoning,  we  are 
justified  in  substituting  one  irritant  poison  for  another,  when,  by  the  use  of  it, 
only  one  person  out  of  four  might  by  possibility  be  saved!  M.  Poumet  states, 
he  has  found  that  the  protochloride  of  tin  is  not'poisonous;  but  ^ere  are  a  suf- 
ficient  number  of  facts  on  record  to  show  that  it  acts  as  an  acid  irritant  poison; 
and  he  himself  recommends  that  magnesia  and  milk  should  be  given  as  anti- 
dotes to  the  antidote!  Take  the  case  of  a  person  swallowing  two  drachms  of 
corrosive  sublimate  in  powder,  or  loosely  diffused  in  a  liquid.  Would  any 
medical  practitioner  be  justified  in  administering  half  an  ounce  of  protochlo- 
ride of  tin  dissolved  in  water  ?  It  appears  to  me  that  this  method  of  treatment 
would  be  unjustifiable.  It  would  be  as  reasonable  to  give  a  large  dose  of  sugar 
of  lead  in  poisoning  by  an  alkaline  sulphuret,  or  of  nitrate  of  silver  in  poison- 
ing by  prussie  acid! 

The  antidotes  recommended  for  other  poisons  do  not  require  to  be  noticed 
in  this  place :  in  so  far  as  they  are  likely  to  prove  beneficial,  they  will  be 
mentioned  hereafter  in  the  description  of  each  poison. 

There  is,  beyond  question,  great  room  for  improvement  in  the  antidotal 
treatment  of  cases  of  poisoning.  The  plan  which  has  been  hitherto  adopted 
by  experimentalists  for  the  discovery  of  antidotes  is  most  unsatbfactory. 
Thus,  with  regard  to  arsenic,  while  in  ninety-nine  cases  out  of  a  hundred,  the 
medical  practitioner  has  to  treat  a  case  in  which  arsenic  has  been  taken  in  the 
state  of  a  solids  the  experiments  in  reference  to  antidotes  have  been  performed 
on  a  filtered  solution; — while,  in  practice,  the  poison  has  been  taken  in 
drachms  and  ounces,  ibex  experiments  have  referred  to  a  few  grains;^- 
while,  again,  in  practice,  an  hour  or  more  often  elapses  before  a  patient  can 
be  seen  by  a  practitioner,  die  experiments  have  been  directed  to  the  actual 
administration  of  the  so-called  antidote  in  mixture  with  the  poison,  or  the  sub- 
stance has  been  given  only  a  few  minutes  after  the  poison  has  been  taken! 
Even  in  the  introduction  of  the  oxide  of  iron  for  the  treatment  of  poisoning  by 
arsenic,  M.  Bunsen  experimented  with  arsenic  acid,  an  exceedingly  soluUe 
poison,  scarcely  ever  known  to  be  taken  by  the  human  subject;  ana  ^ose  who 
have  followed  him,  and  have  experimented  with  arsenious  add,  have  obtained 
what  they  considered  favourable  results,  under  conditions  scarcely  ever  met 
with  in  practice,— I.  e,  from  operating  on  a  few  mins  of  the  poison  in  a  state 
of  perfect  solution.  That  new  antidotes  should  be  frequently  recommended 
and  old  ones  discarded,  and  that  the  results  of  treatment  should  be  most  unsa- 
tisfactory, are  circumstances  which  cannot  excite  surprise,  when  we  consider 
the  very  erroneous  principles  upon  which  experimentalists  have  hitherto  pro-* 
ceeded.  The  greater  number  of  persons  who  are  engaged  in  practice,  can  only 
take  the  statement  of  those  who  have  devoted  their  attention  to  researches  of 
this  kind ;  and  they  may  not  in  all  cases  be  competent  to  detect  the  errors  inte 
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wliich  the  experimentalists,  in  their  desire  to  make  a  useful  discovery,  have 
been  unconsciously  led.     There  is,  however,  this  very  serious  result— that  the 
preparation  and  employment  of  a  substance,  unless  as  an  antidote,  occasion  a 
sacrifice  of  time,  which  may  make  all  the  difference  between  th^  preservation 
of  life  and  the  death  of  the  patient     It  also  creates  a  false  confidence  in  the 
mind  of  the  practitioner,  and  may  lead  to  the  neglect  of  other  appropriate 
means  of  treatment.     For  this  reason  I  have  devoted  some  space  to  the  exa- 
mination  of  certain  substances  which  have  recently  obtained  great  popularity 
as  antidotes:  they  have  been  recommended  to  the  profession  on  chemical 
grounds ;  and  it  is  on  chemical  grounds  that  I  have  examined  them.    It  is  not 
with  antidotes  as  with  certain  medicines  that  we  are  in  darkness  as  to  the 
modus  operandi:  therefore,  when  the  facts  are  conflicting,  we  are  bound  to  con- 
sider whether  erroneous  conclusions  may  not  have  been  drawn  from  the  simul- 
taneous employment  of  other  means.    To  take  arsenic  as  a  type,  a  large  num* 
ber  of  so-called  recoveries  from  the  use  of  oxide  of  iron,liave  occurred  under 
circumstances  which  could  not  possibly  be  referred  to  the  chemical  neutraliza^ 
tion  of  the  poison  by  combination  with  the  oxide.     I  shall  here  quote  two 
instances,  among  many,  to  show  on  what  po9t  hoc  propter  hoc  reasoning  such 
cases  sometimes  rest;  and  that  in  the  use  of  antidotes*,/ as  in  the  use  of  new 
,   medicines,  we  must  not  take  reported  cases  of  recoveries,  as  instances  of  suc- 
cessful treatment  by  the  alleged  antidote  or  medicine,  wi^oat  fairly  balancing 
all  the  circumstances  under  which  the  patient  was  placed.     The  subject  of  the 
first  case,  a  negress,  swallowed  haff  an  ounce  of  white  arsenic  at  3  p.  m.,  and 
she  was  not  seen  until /otir  hours  afterwards,  by  Dr.  Feital,  when  she  presented, 
in  a  marked  degree,  the  irritation,  nervous  and  gastric  symptoms,  characterizing 
arsenical  poisoning.     No  vomitinf^  had  as  yet  occurred,  nor  had  any  efFectuad 
treaHnent  been  adopted  beyond  the  administration  of  white  of  eggs.    Ipeca- 
enaaha  was  first  given,  in  half-drachm  doses,  until  full  vomiting  was  produced; 
leeches  were  applied  to  the  epigastric  region,  and  sinapisms  to  the  extremities, 
with  tepid  baths.     When  vomiting  had  taken  place,  Dr.  Feital  prescribed 
hydrated  oxide  of  iron ;  but  as  none  of  this  was  to  be  had,  the  ordinary  peroxide 
was  substituted,  of  which  one  small  spoonful  was  given  every  hour  in  a  viscid 
liquid.    This  plan  was  continued  for  twelve  hours,  when  the  alarming  symp- 
toms had  subsided,  leaving  the  patient  weak  and  prostrated,  with  great  sensi- 
bility in  the  epigastrium.     Xhe  treatment  was  now  directed  against  this  gastric 
irritation,  and  the  patient  recovered  on  the  sixth  day.     From  the  state  of  the 
patient  when  first  seen,  there  c^uld  be  no  doubt  that  some  absorption  of  the 
arsenic  had  occurred  \  and  the  report  concludes,  ''the  operation  of  the  iron,  in 
relieving  and  subduing  the  dynamic  symptoms,  was  most  evident,  as  the  result 
ebowed  fully  satisfactory."     (Med.  Times,  Dec.  12,  1846,  202.) 

As  nothing  is  said  to  the  contrary,  it  is  to  be  presumed  that  the  arsenic  was 
here  taken  in  the  usual  way,  t.  e.  in  coarse  powder.  Admitting  that  a  portion 
of  Uie  poison  was  ejected  by  vomiting,  still  it  is  impossible  to  refer  the  reco- 
very of  the  patient  to  the  use  of  oxide  of  iron.  One  small  spoonful  (about 
one  hundred  grains,)  given  at  intervals  of  half  an  hour  for  twelve  hours,  would 
be  insufficient  to  neutralize  or  counteract  chemically  the  effects  of  half  an 
onnce  of  the  poison,  especially  as  the  oxide  of  iron  was  in  a  state  easily  proved 
by  experiment  to  be  decidedly  unfavaurable  to  its  action.  Dr.  Maclagan*s 
researches  have  shown  that  it  requires  twelve  parts  of  moist  oxide  of  iron,  and 
sixty  parts  if  it  be  previously  dried  (as  it  was  in  this  case,)  to  remove  one 
,  part  of  arsenic  from  a  state  of  solution.  (Christison  on  Poisons,  364.)  From 
my  own  experiments,  I  have  not  the  least  doubt  of  the  general  accuracy  of  his 
lesolts.  The  small  quantity  of  dried  oxide  of  iron  (two  and  a  half  ounces) 
here  given,  in  divided  doses,  in  twelve  hours,  could  then  have  had  no  percepti- 
ble effect;  and  the  recovery  of  the  patient,  after  having  taken  such  a  formidable 
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dose  of  arsenic,  can  only  be  ascribed  to  active  yomiting  and  great  strength  of 
constitution.  The  sepond  case  is  perhaps  even  more  remarkable ;  for  it  is 
alleged  that  the  carbonate  of  iron,  introdi^ced  into  the  stomach,  chemically 
counteracted  die  poison  as  it  existed  in  the  blood!  A  man,  wishing  to  cure 
himself  of  the  itch,  nibbed  his  skin  with  a  solution  of  arsenious  acid  and  sul- 
phate of  copper.  On  the  following  day  there  was  thirst,  with  dryness  in  the 
throat,  and  other  symptoms  of  arsenical  poisoning.  In  about  twenty  hovrs  he 
took,  at  intervals  of  half  an  hour,  about  one  drachm  of  carbonate  of  iron,  sus- 
pended in  thick  gruel.  In  two  hours  after  he  had  taken  the  carbonate,  the* 
mouth  and  fauces  became  moist ;  the  pain  ceased,  and  the  patient  slept  through 
the  night.  The  next  day  his  symptoms  had  become  relieved.  (Galtier, 
Toxicologic,  i.  422.)  If  the  carbonate  of  iron  had  any  effect  in  this  case,  it- 
could  not  have  been  by  entering  into  combination  with  and  rendering  ^e 
poison  insoluble  in  the  blood.  The  case,  like  many  others,  proves  too  much« 
and  shows  what  caution  ought  to  be  used  in  drawing  inferences  from  the  results 
of  particular  modes  of  treatment. 

General  Treatmrnt.''— When  the  poison  is  no  longer  in  the  alimentary  canal, 
the  practitioner  will  have  to  combat  the  physical  changes  produced  by  it,  and 
the  alarming  symptoms  which  result  from  its  absorption.  Antidotal  treatment 
is  here  of  no  avail:  the  poison  is  beyond  the  reach  of  substances  of  this  kind. 
Our  object  must  be  to  palliate  symptoms  by  antiphlogistic  measures;  for 
recovery  from  the  first  effects  produced  by  the  irritants,  is  generally  followed 
by  inflammation  of  the  alimentary  canaL  No  general  rules  can  be  laid  down, 
as  the  treatment  must  vary  with  the  nature  of  the  poison.  There  are  no 
means  of  counteracting  the  effect  of  the  poison  when  absorbed.  In  respect  to 
arsenic,  Orfila  has  recommended  the  use  of  diuretics,  because,  according  to  his 
researches,  this  poison  is  largely  carried  off  by  the  renal  secretions.  Inde- 
pendently of  the  fact  that,  in  arsenical  poisoning,  there  is  sometimes  a  complete 
suppression  of  urine,  and  that  in  other  cases  there  is  an  entir^  want  of  proof 
that  ar^nic  escapes  more  through  this  than  through  other  excretions,  this  plan 
of  treatment  has  been  tried  and  utterly  failed.  (Traite  des  Poisons,  Flandin, 
vol.  i.  331.)  The  treatment  of  cases  of  poisoning  in  which  the  poison  has 
become  already  absorbed  and  carried  into  the  circulation,  must  be  regarded  as 
beyond  the  powers  of  art:  recovery  in  these  instances  appears  to  depend  rather 
upon  strength  of  constitution,  and  the  small  amount  of  local  injury  produced 
by  the  substance,  than  upon  medical  treatment. 

In  making  these  remarks,  it  may  appear  that  I  am  undervaluing  the  applica<» 
tion  of  therapeutical  agents  to  the  expulsion  of  the  poison  by  elimination. 
Prim&  facie,  a  system  of  treatment  which  implies  that  all  the  poison  in  the  body 
should  be  made  to  traverse  the  circulation  with  as  much  rapidity  as  possible, 
is  unadvisable,  even  if  experimentalists  were  agreed  upon  the  channel  through 
which  the  noxious  substance  is  eliminated.  It  is  the  entrance  of  the  poison 
into  the  blood  which  places  life  in  danger,  and  our  efforts  should  be  directed 
rather  to  prevent  than  to  promote  its  absorption.  While  M.  Orfila  contends 
that  arsenic  passes  off  by  Uie  kidneys,  and  advises  diuretics,  M.  Flandin  insists, 
from  the  results  of  his  experiments,  that  it  passes  off  by  the  biliary  secretion 
from  the  liver,  and  by  the  cutaneous  exhalation  from  the  skin.  He  therefore 
advises  the  free  use  of  purgatives,  and  the  exhibition  of  magnesia  and  sulphu* 
retted  waters,  to  neutralize  and  render  unsusceptible  of  re-absorption,  that  por* 
tion  of  arsenic  which  may  be  poured  out  upon  the  mucous  surface  of  the  in- 
testines. (Des  Poisons,  i.  586.)  When  all  the  poison  has  been  expelled  from 
the  alimentary  canal,  there  can  be  no  injury  in  giving  diuretics  or  purgatives ; 
but  it  is  questionable  whether  any  good  would  in  any  case  result  from  theiy 
administration. 
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CHAPTER  Vin. 

KQLES  TO  BB  OBflXRTED  IN  INTB8TIOAT1NO  A  CASE  OF  POISONING— -WITH  RBSPBCT 
TO  THE  PATIENT  WHILE  LIVING— THE  INSPECTION  OF  THE  BODY— THE  EXU* 
HATION  OF  BOBHBS — DISPOSAL  OF  THE  VISCERA.  IDENTITT  OF  SUBSTANCES. 
PBBSEBVATION  OF  ABTICLBS  FOB  ANALYSIS.  ON  THE  USE  OF  NOTES — WHEN 
ALLOICBD  TO  BB  USBD  IN  EVIDBNCB— WHEN  INADIIISSIBLE. 

When  a  prai^ttoiier  is  called  to  a  case  of  poisoning,  it  is  above  all  things 
necessary  ^t  he  should  know  to  what  points  he  ought  to  give  his  attention. 
It  is  very  proper  that  every  effort  should  be  made  by  him  to  save  life  when 
die  individual  is  still  living :  but  while  engaged  in  one  duty,  it  is  also  in  his 
power  to  perform  another,  sapposing  the  case  to  be  one  of  suspected  criminal 
poisonings— 4iamely,  to  note  down  many  circumstances  which  may  tend  to 
detect  the  perpetrator  of  the  crime.  There  is  no  person  so  well  fitted  to  observe 
these  points  as  a  medical  man ;  bat  it  unfortnnately  happens,  that  many  facts 
important  as  evideiice,  are  often  overlooked.  The  necessi^  for  observing  and  * 
recording  them,  is  not  perhaps  generally  known.  A  medical  man  need  not 
make  himself  officious  on  such  occasions,  but  he  would  be  sadly  unmindful  of 
his  duty  as  a  member  of  society,  if  he  did  not  aid  the  course  of  justice  by  ex- 
tending his  scientific  knowledge  to  the  detection  of  crime.  It  is  much  to  the 
credit  of  the  medical  profession,  that  the  crime  df  murder  by  poisonings— a  form 
of  death  from  which  no  caution  or  foresight  can  protect  an  individual,  is  so 
fieqnently  brought  to  light,  by  the  announcement  of  suspicious  facts  of  a 
medical  nature  to  magistrates  and  coroners ;  and  on  several  occasions  the  highest 
compliments  have  been  passed  by  judges,  on  medical  practitioneTS  who  have 
been  thus  indirecdy  the  means  of  bringing  an  atrocious  criminal  to  the  bar  of 


The  foUowing  appear  to  me  to  'be  the  principal  points  which  demand  the 
atlentioBof  a  medical  jurist  in  all  eases  of  suspected  poisoning:—!.  With 
respect  to 

SnpTom.— 1.  The  time  of  their  occurrence, — ^their  nature.  2.  The  exact 
period  at  which  they  were  observed  to  take  place  after  a  meal,  or  afler  food 
or  medicine  had  been  taken.  3.  The  order  of  their  occurrence.  4.  Whether 
diere  was  any  remission  or  intermission  in  their  progress,  or  whether  they 
continued  to  become  more  and  more  aggravated  until  death.  5.  Whether  the 
patient  had  laboured  under  any  previous  illness.  0.  Whether  the  symptoms 
were  observed  to  recur  more  violendy  after  a  particular  meal,  or  after  any 
particular  kind  of  food  or  medicine.  7.  Whether  the  patient  has  vomited  :-^ 
die  vomited  matters,  if  any  (especially  those  Jirsi  ejected,)  to  be  procured:— 
their  odour,  colour,  and  acid  or  alkaline  reaction  noted, — as  well  as  their 
quantity.  8.  If  none  be  procurable,  and  the  vomiting  have  taken  place  oh  the 
dress,  furniture,  or  floor  of  the  room,— -then  a  portion  of  the  clothing,  sheet,  or 
earpet,  may  be  cut  out  and  reserved  for  analysis : — if  the  vomiting  have  occurred 
on  a  dieal  floor,  a  portion  of  the  wood  may  be  scraped  or  cut  out:— *  or  if  on  a 
stone  pavement,  ^en  a  clean  piece  of  rag  or  sponge  soaked  in  distilled  water, 
may  be  used  to  remove  any  traces  of  the  substance.  [Some  years  since,  an 
animal  was  poisoned  by  arsenic.  None  of  the  poison  could  be  detected  in 
die  stomach,  but  it  was  easily  found  in  a  portion  of  deal  floor^  rendered  humid 
by  the  liquid  matters  which  the  animal  had  vomited  during  die  night.]  The 
teasel  in  which  vomited  matters  have  been  contained  will  often  furnish  valuable 
sridenesy  sinee  heavy  mineral  poisons  fall  to  the  bottom,  or  adhere  to  the  sides 
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of  the  vessel.  9.  Endeavour  to  ascertain  the  probable  nature  of  the  food  or 
medicine  last  taken,  and  the  exact  time  at  which  it  was  taken.  10.  Ascertain 
the  nature  of  all  the  different  articles  of  food  used  at  a  meal.  11.  Any  sus- 
pected articles  of  food,  as  well  as  the  vomited  matters,  to  be  as  soon  as  possible 
sealed  up  in  a  clean  glass  vessel,  labelled,  and  reserved  for  analysis.  12.  Note 
down  in  their  own  words,  all  explanationat  voluntarily  made  by  parties  present^ 
or  who  are  supposed  to  b^  concerned  in  the  suspected  poisoning.  18.  Whether 
more  than  one  person  partook  of  the  food  or  medicine  :•— ^  so,  whether  all 
these  persons  were  affected,  and  how,  14.  Whether  the  same  kind  of  food 
or  medicine  had  been  taken  before  by  the  patient  or  other  persons  without  ill 
effects  following.  In  the  event  of  the  decUh  of  the  patient,  it  will  be  necessary 
for  a  practitioner  to  note  down — 15.  The  exact  time  of  death;  and  thus  deter- 
mine how  long  a  period  the  person  has  survived  after  having  been  first  attacked 
with  the  symptoms,  16.  Observe  the  attitude  and  position  of  the  body* 
17.  Observe  the  state  of  the  dress.  18.  Observe  all  surrounding  objects.  Any 
bottles;  paper  packets,  weapons,  or  spilled  liquids  lying  about,  should  be  col- 
lected and  preserved.  19.  Collect  any  vomited  matters  near  the  deceased. 
Observe  whether  vomiting  has  taken  place  in  the  recumbent  position  or  not. 
If  the  person  have  vomited  in  the  erect  or  sitting  posture,  the  front  of  the  dress 
will  commonly  be  found  covered  with  the  vomited  matters. 

Inspection  of  the  Body. — 20.  Note  the  external  appearances  of  the  body, 
whether  the  surface  be  livid  or  pallid.  21.  Note  the  state  of  the  countenance. 
22.  Note  all  marks  of  violence  on  the  person,  or  discomposure  of  the  dress,-— 
marks  of  blood,  &c.  23.  Observe  the  presence  or  absence  of  warmth  or  cold- 
ness in  the  legs,  arms,  abdomen,  mouth,  or  axill«.  24.  The  presence  of 
rigidity  or  cadaverous  spasm  in  the  body.  To  give  any  value  to  the  two  last- 
mentioned  characters,  it  is  necessary  for  the  practitioner  to  observe  the  nature 
of  the  floor  on  which  the  body  is  lying,  whether  this  be  clothed  or  naked, 
young  or  old,  fat  or  emaciated.  All  these  conditions  create  a  difference,  in 
respect  to  the  cooling  of  the  body  and  the  access  of  rigidity,  25.  If  found 
dead — When  was  the  deceased  last  seen  living,  or  known  to  have  been  alive? 
26.  Note  all  circumstances  leading  to  a  suspicion  of  suicide  or  murder.  27. 
The  time  after  death  at  which  the  inspection  is  made.  28.  Observe  the  state 
of  the  abdominal  viscera.  If  the  stomach  and  intestines  be  found  inflamed,  the 
seat  of  inflammation  should  be  exactly  specified ;  also  all  marks  of  softening, 
ulceration,  effusion  of  blood,  corrosion,  or  perforation.  The  stomach  should 
be  removed  and  placed  in  a  separate  vessel,  a  ligature  being  applied  at  the 
cardiac  and  pyloric  ends.  29.  The  contents  of  the  stomach  should  be  collected 
in  a  clean  graduated  vessel: — ^notice  a  the  quantity,  h  the  odour  tried  by 
several  persons,  c  the  colour,  d  acid  or  alkaline  reaction,  e  presence  of  blood, 
mucus,  or  bile, /presence  of  undigested  food;  and  here  it  may  be  as  well  to 
observe,  that  the  presence  of  farinaceous  flatters  (bread)  would  be  indicated 
by  the  addition  of  iodine  water,  if  the  contents  were  not  alkaline — of  fat,  by 
heat;  g  other  special  characters.  30.  The  contents  of  the  duodenum  should 
be  separately  collected,  ligatures  being  applied  to  it  31 .  Observe  the  state  of 
tlie  large  intestines,  especially  the  rectum,  and  note  the  condition  of  their  con- 
tents. The  discovery  of  hardened  faeces  in  the  rectum  would  prove  that  diar- 
rhoea had  not  existed  recently  before  death.  In  one  case  which  I  had  lately 
to  examine,  this  became  a  question  of  considerable  importance.  32.  The 
state  of  the  larynx,  fauces,  and  oesophagus, — whether  there  be  in  these  parts 
any  foreign  substances,  or  marks  of  inSiamn^ation  or  corrosion.  This  is  of 
essential  importance,  as  it  throws  light  upon  the  question,  whether  the  poison 
swallowed  was  irritant  or  corrosive,  and  whether  it  had  or  had  not  a  local 
chemical  action.  33.  The  state  of  the  thoracic  viscera:— all  morbid  changes 
lioted.    34.  The  state  of  the  brain^    35.  The  conditioB  of , the  genital  Oigaos 
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should  be  exaiiiiiied»  as  in  the  female^  poison  has  been  sometimea  introduced 
into  the  system  by  the  vagina.  ^ 

Such  are  the  points  to  which,  in  the  greater  number  of  cases  of  suspected 
poisoning,  a  medical  jurist  should  attend.  By  means  of  these  data,  noted  ac' 
cording  to  the  particular  case  to  which  they  are  adapted,  he  will  in  general  be 
enablcMd,  without  difficulty,  to  determine  the  probable  time  of  death,  the  pro- 
bable cause  of  death,  and  die  actual  means  by  which  death  was  brought  alxmt. 
He  may  thereby  have  it  in  his  power  also  to  point  out  the  dish  which  had 
eontained.the  poison,  if  the  case  be  one  of  poisoning;  and  to  throw  light  upon 
any  disputed  question  of  suicide  or  murder  in  relation  to  the  deceased.  Many 
cases  of  poisoning  are  obscure,  owing  to  these  pointo  not  having  been  attended 
to  in  the  first  instance* 

I  have  not  considered  it  necessary  to  enter  into  any  details  respecting^ 
the  mode  of  performing  an  inspection.  This  the  practitioner  will  have 
acquired  during  his  study  of  anatomy ;  and  the  only  essential  pointo  in  addi* 
tion  to  those  mentioned,  are— -1.  To  examine  all  the  important  organs  for 
marks  of  natural  disease;  and  2.  To  note  down  any  unusual  padiological 
appearances,  or  abnormal  deviations;  although  they  may  at  the  time  appear  to 
have  no  bearing  on  the  question  of  poisoning.  It  is  useful  to  bear  in  mind  en 
these  occasions,  that  the  body  is  inspected,  not  merely  to  show  that  the  indi- 
vidual has  died  from  poison,  but  to  prove  that  he  has  not  died  from  any  natural 
canse  of  disease.  Medical  practitioners  commonly  direct  their  attention  ex- 
clusively to  the  first  point;  while  lawyers,  who  defend  accused  parties,  very 
properly  direct  a  most  searching  examination  to  the  last  mentioned  point,  t.  f  • 
the  healthy  or  unhealthy  state  of  those  organs  which  are  essential  to  life,  and 
with  which  the  poison  has  not  probably  come  in  contact.  The  most  usual 
causes  of  sudden  death  commonly  have  their  seat  in  the  brain,  the  heart  and 
its  great  vessels,  and  in  the  lungs.  Marks  of  efiusion  of  blood,  eongestien, 
inflammation,  suppuration,  or  a  diseased  condition  of  the  valves  of  the  heovt,. 
should  be  sought  for  and  accurately  noted,  whatever  may  be  the  condition  of 
the  abdoitiinal 'viscera.  It  has  also  been  recommended  that  an  exarainatien  ef 
the  spinal  marrow  should  be  made.  If  the  cause  of  death  be  very  obscure  after 
the  general  examination  of  the  body,  there  may  be  some  reason  for  inspecting 
the  condition  of  thilB  oigan ;  but  except  in  the  case  of  Tawtll^  I  have  never 
known  the  omission  to  examine  the  spinal  marrow,  made  a  serious  part  of  the 
defence, 

Exhumafion  of  ^0(/ie9.— -Sometimes  the  inspection  of  a  body  is  required 
to  be  made  IcMig  after  interment.  So  long  as  the  coffin  remains  entire,  there 
may  be  the  expectation  of  discovering  certain  kinds  of  mineral  poison  in  the 
oigans ;  but  decbmppeition  may  have  advanced  so  far  as  to  destroy  all  patho- 
logical evidence..  The  inspection  is  in  such  cases  commonly  confined  to  the 
abdominal  viscera.  The  stomach  is  often  found  so  thinned  and  collapsed,  that 
the  anterior  and  posterior  walls  appear  to  form  only  one  coat.  This  organ 
should  be  removed,  with  the  duodenum,  and  ligatures  applied  to  each.  The 
liver  and  the  spleen  should  also  be  removed,  in  order  that  they  may,  if  necessary, 
be  separately  analysed.  If  poison  be  not  found  in  these  viscera,  it  is  not 
likely  that  it  will  be  discovered  in  the  body.  It  has  been  recommended  that 
a  portion  of  earth  immediately  above  and  below  the  coffin  should  be  removed 
for  analysis,  as  it  may  contain  arsenic ;  but  this  appears  to  me  to  be  an  un- 
necessary piece  of  refinement,  in  those  cases  where  the  coffin  is  entire,  or 
where  the  abdominal  parietes  still  cover  the  viscera.  When  decomposition  is 
so  far  advanced  as  to  have  led  to  a  mixture  of  the  earth  with  the  viscera,  and 
the  poison  i^  found  in  minute  quantity  in  die  tissues  only,  the  case  should  be 
r^[]urded  as  beyond  the  reach  of  analysis.  Upon  such  hypen^eraical  views 
it  might  be  fair^  objected,  that  aisenic  always  exists  in  the  irai  and  brass 
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nailfl  and  ornameBti  which  are  uaed  in  a  coffin;  and  diia  anenic  ii  jnert  ad 
likel7  to  furnish  a  valid  objection  to  medico«le^l  reaeaTchet  as  that  which  is 
said  to  be  a  constitaent  of  all  soils  in  which  oxide  of  iron  abounds  L 

It  is  important  that  th^  viscera  taken  from  a  bodf  which  has  been  long  in 
the  grave  should  be  sealed  up  immediately.  They  should  not  be  allowed  to 
come  in  contact  with  any  metal,  nor  with  any  surface  except  ihat  of  clean  ^ass, 
porcelain  or  wood.  It  has  been  recommended  that  they  should  be  washed 
with  chloride  of  lime,  or  placed  in  alcohol;  but  this  is  decidedly  improper: 
the  use  of  any  preservative  chemical  liquid  would  not  only  embarrass  die 
future  analysis,  but  would  render  a  specid  examination  of  an  unused  portion 
of  the  liquid  necessary-— the  identity  of  which  would  have  to  be  unequivocally 
established.  Preservation  from  air  in  clean  riass  vessels,  with  well-fitted  corks, 
covered  with  skin,  or  what  is  still  better,  sheet-caoutchouc,  is  all  that  is  re- 
quired in  practice. 

Ipkm Trrr  or  siJB8TANCBs.»-It  is  necessary  to  observe,  ^t  all  legal  authorities 
rigorously  insist  upon  proof  being  adduced  of  the  idendty  of  the  vomited 
matters  or  other  liquids  taken  from  the  body  of  a  deceased  person,  when 
poisoning  is  suspected.  Supposing  tfjiat  during  the  post-mortem  examination, 
the  stomach  and  viscera  are  removed  from  the  body,  they  should  never  be 
placed  on  any  surface,  or  in  any  vessel,  until  we  have  first  ascertained  that  the 
surface  or  vessel  is  perfecdy  clean*  If  this  point  be  not  attended  to,  it  will 
be  in  the  power  of  counsel  to  raise  a  doubt  in  the  minds  of  the  juiy,  as  to  whe- 
ther the  poisonous  substance  miffht  not  have  been  accidentally  present  in  the 
vessel  used.  This  may  be  regarded  as  a  very  remote  presumption;  but  never- 
theless, it  is  upon  technical  objections  of  this  kind,  that  acquittals  follow,  in 
spite  of  the  strongest  presumptions  of  guilt  This  is  a  question  for  which 
every  medical  witness  should  be  prepared,  whether  he  be  giving  his  evidence 
at  a  coroner's  inquest,  or  in  a  court  of  law.  Many  might  feel  disi>osed  to  re- 
gard matters  of  this  kind  as  involving  unnecessary  nicety  and  care ;  but  if 
they  be  nq|[lected,  it  is  possible  that  a  case  may  be  at  once  stopped;  so  that 
any  care  bestowed  upon  the  chemical  analysis  by  the  practitioner,  will  thus 
have  been  thrown  away.  Evidence  of  the  presence  of  the  poison  in  the  con- 
tents of  a  stomach  was  once  rejected  in  a  court  of  law,  because  they  had  been 
hastily  thrown  into  a  jar  borrowed  from  a  neighbouring  grocer's  shop;  and  it 
could  not  be  satisfactorily  proved  that  the  jar  was  clean  and  entirely  free  from 
traces  of  poison  (in  which  the  grocer  dealt)  when  used  for  this  purpose.  When 
the  life  of  a  human  being  is  at  stake,  as  in  a  chaige  of  murder  by  poisoning, 
the  slightest  doubt  is  always  very  properly  interpreted  in  favour  of  a  prisoner. 

Not  only  must  dean  vessels  be  used  for  receiving  any  liquid  destined  for 
subsequent  chemical  analysis;  but  care  must  be  taken  by  .the  practitioner  that 
the  identity  of  a  substance  is  preserved,  or  the  most  correct  analysis  afterwards 
made,  will  be  inadmissible  as  evidence.  The  suspected  substance,  when  once 
placed  in  his  hands',  should  never  be  let  out  of  his  sight  or  custody.  It  should 
be  kept  sealed  under  his  private  seal,  and  locked  up  while  in  his  possession, 
in  a  closet  to  which  no  odier  person  has  a  key.  If  he  has  once  let  it  out  of 
his  hands,  and  allowed  it  to  pass  through  the  hands  of  several  other  persons, 
then  he  complicates  the  evidence  for  the  prosecution,  by  rendering  itindispen- 
sible  for  these  parties  to  state  under  what  circumstances  it  was  placed,  while 
in  their  possession.  The  exposure  of  a  suspected  substance  on  a  table,  or  in 
a  closet  or  room,  where  many  have  access,  may  be  fatal  to  its  identity;  for 
the  chemical  evidence,  so  important  in  a  criminal  investigation,  will  probably 
be  altogether  rejected  by  the  court  A  few  years  ago,  a  case  was  tried  on  the 
Norfolk  circuit,  in  which  the  analysis  of  the  matters  vomited  by  a  person 
poisoned  by  arsenic,  was  not  admitted  as  evidence  against  the  prisoner,  because 
die  practitioner  had  UA  them  in  the  keeping  of  two  ignorant  women;  and 
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these  women  had  allowed  the  vessel  containing  the  suspected  liquid  (which 
was  proved  to  contain  arsenic)  to  be  exposed  in  a  room  open  to  the  access  of 
many  perspns*  In  another  case,  tried  at  the  Old  Bailey  sessions  in  1835,  the 
analysis  of  some  suspected  liquids  was  not  allowed  in  evidence,  because  the 
practitioner,  who  lived  in  the  country,  and  was  unwilling  to  take  upon  him- 
self the  responsibility  of  analysing  them,  had  sent  them  up  to  town  by  a 
carrier,  to  be  examined  by  a  London  chemist.  If  closely  sealed  by  a  private 
seal,  and  this  be  observed  by  the  receiver  to  be  unbroken,  before  he  proceeds 
to  the  analysis— this  mode  of  transmission  will  not  probably  be  objected  to. 
When  any  article  (e.  g.  a  stomach  or  odier  viscus)  is  reserved  for  analysis, 
care  should  be  taken  to  attach  immediately  to  it,  or  the  vessel  containing  it, 
a  label  upon  which  is  plainly  written  in  ink,  the  name  of  the  deceased  and  the 
date  of  removal,  including  the  day  of  the  week  and  month.  This  is  especially 
necessary  when  there  are  two  or  more  articles  for  analysis.  I  have  known 
the  greatest  inconvenience  result  from  the  neglect  of  this  simple  precaution. 

Preserving  arlielesfor  ana/j^m.— In  removing  viscera  or  liquids  from  the 
body,  and  reserving  them  for  analysis,  it  is  necessary  to  observe  certain  pre- 
cautions. A  clean  vessel  with  a  wide  mouth  should  be  selected:  it  should 
be  only  sufficiently  large  to  hold  the  viscus  or  liquid  (the  less  air  remaining  in 
it  the  better ;)  it  should  be  secured  by  a  closely  fitting  cork,  covered  with  line 
skin  or  bladder.  Another  piece  of  skin  should  tlien  be  tied  over  the  mouth, 
or  for  this  sheet-caoutchouc  may  be  substituted  with  advantage.  This  should 
be  covered  with  tin  foil,  and  lastly  with  white  leather.  In  uiis  way  any  loss 
by  evaporation  or '  decomposition  is  prevented,  and  the  viscera  may  be  pre« 
served  (in  a  cool  place)  for  some  time.  If  the  mouth  of  the  vessel  be  too  wide 
for  a  cork,  the  other  articles  cannot  be  dispensed  with.  Paper  only  should 
not  be  used ;  I  have  known  the  post-mortem  ^pearances  of  the  viscera  of  an 
infant,  suspected  to  have  died  from  poison,  entirely  destroyed  by  drying,  from 
the  evaporation  which  took  place  through  the  layers  of  paper  with  wluch  the 
vessel  in  which  they  were  contained,  was  covered.  The  practitioner  should 
bear  in  mind  that  all  these  matters  are  likely  to  come  out  in  evidence ;  and 
whatever  is  worth  doing  at  all,  is  worth  doing  well.  No  antiseptic  should  be 
used.  The  addition  of  alum,  alcohol,  or  chloride  of  lime  to  the  viscera,  may 
seriously  embarrass  the  analysis.     (See  post,  Chsnioal  Analysis.) 

On  the  USB  OF  NOTES.— It  has  already  been  recommended  as  a  rule  in  these 
criminal  investigations,  that  a  practitioner  should  make  notes  of  wtiat  he  ob- 
serves in  regard  to  symptoms,  post-mortem  appearances,  and  the  results  of  a 
chemical  analysis.  From  the  common  forms  of  law  in  this  country,  an  indi- 
vidual charged  with  the  crime  of  poisoning  may  remain  imprisoned,  if  at  a 
distance  from  the  metropolis,  for  some  months  before  he  is  brought  to  trial. 
It  is  obvious,  however  clear  the  circumstances  may  at  the  time  appear  to  the 
practitioner,  that  it  will  require  more  than  ordinary  powers  of  memory  to  re- 
tain for  so  long  a  period,  a  distinct  recollection  of  all  the  facts  of  the  case.  If 
he  be  unprovided  with  notes,  and  his  memory  be  defective,  then  the  case  will 
turn  in  favour  of  the  prisoner,  for  he  will  be  the  party  to  benefit  by  the  neglect 
of  the  witness.  In  adopting'  the  plan  here  recommended,  such  a  result  may 
be  easily  prevented.  It  may  be  remarked,  that  the  law  relative  to  the  admis- 
sibility.of  notes  or  memoranda  in  evidence  is  very  strict,  and  is  rigorously  in- 
sisted on  by  the  judges.  In  order  to  render  such  notes  or  memoranda  admis- 
sible, it  is  indispensably  necessary  that  they  should  be  taken  on  the  spot  at  the 
time  the  observations  are  made,  or  as  soon  afterwards,  as  practicable*  It  is 
not  necessary  to  their  admissibility  as  evidence,  that  the  observations  should  be 
written  down  by  the  practitioner  himself,  provided  they  are  made  under  his 
immediate  inspection  at  the  time,  or  at  his  suggestion,  and  are  soon  afterwards 
looked  over  and  oorreoted  by  him.    Thus*  whenever,  at  a  trial,  a  medical  wit* 
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ness  produces  notes  for  reference  during  his  examination,  the  question  is  inva- 
riably  put  to  him  as  to  when  the  notes  were  made.  Their  admissibility  de- 
pends upon  his  answer.  Many  examples  might  here  be  cited  of  the  rejection 
of  notes,  made  by  medical  witnesses,  owing  to  a  non-observance  of  these 
points.  On  the  tnal  of  Sir  A.  Gordon  KitUoch  at  Edinbuigh,  for  the  murder 
of  his  brother,  the  surgeon  was  about  to  give  his  evidence  respecting  the 
wound  of  which  the  deceased  had  died,  from  notes  made  some  time  after  the 
event,  when  he  was  stopped  by  the  judge,  who  explained  to  him  the  law  on 
the  subject.  The  reason  why  the  law  so  rigorously  excludes  the  admission  of 
memoranda  in  evidence,  made  at  a  distance  of  time,  appears  to  be  this:  it 
prevents  the  possibility  of  all  fraud  or  collusion  on  the  part  of  the  witnesses, 
either  to  favour  or  injure  the  prisoner;  for  a  connected  story  might,  it  is  pre- 
sumed, 'by  such  means,  be  so  made  up  at  a  distance  of  time,  as  to  defy 
the  ingenuity  of  counsel  on  either  side  to  make  out  the  deceit.  The  notes 
used  by  a  witness  should  be  original,  and  not  a  copy  of  notes  made  by  another. 
A  copy  of  notes,  except  under  very  peculiar  circumstances,  is  not  admissible 
as  evidence. 

There  is  another  rule  of  law  with  respect 'to  the  use  of  notes  or  memoranda 
in  evidence,  which  is  not  perhaps  so  generally  known  to  medical  practitioners ; 
but  it  is  essential  that  it  should  be  observed.  The  notes  may  have  been 
fairly  made  on  the  spot  in  the  manner  required  by  law ;  but  when  a  witness 
is  about  to  refer  to  them,  he  will  probably  be  asked  whether  he  is  using  them 
for  the  purpose  of  refreshing  his  memory,  or  whether  he  is  about  to  speak 
only  from  what  is  written  on  the  paper,  without  having  any  precise  recollec- 
tion on  the  subject.  If  he  is  referring  to  them  for  some  fact  which  he  has 
altogether  foigotten,  then  the  notes  are  pro  tanto  inadmissible  as  evidence;  for 
it  has  been  held  by  our  judges,  that  notes  can  only  be  used  in  evidence  for  the 
purpose  of  refreshing  the  memory  on  a  fact  hidUtinctly  remembered:  they  are 
not  permitted  to  be  used  for  the  purpose  of  reviving  impressions  entirely  for- 
gotten. The  most  eminent  legal  writers  lay  it  down,  that  if  there  be  any  single 
point  in  the  notes,  which  the  witness  does  not  recollect,  except  that  he  finds  it 
there  written,  such  point  is  not  evidence.  Notes  are  only  allowed  to  assist 
recollection,  not  to  convey  information. 

On  a  late  trial  for  poisoning,  the  medical  witness,  afler  having  detailed  the 
action  of  some  tests,  which  he  had  employed  in  the  detection  of  the  poison, 
referred  tq  his  notes  before  giving  the  results  of  other  experiments.  Upon 
being  asked  when  the  notes  were  made,  he  answered  satisfactorily  by  stating, 
that  they  were  taken  at  the  time  of  the  observations.  The  counsel  then  asked 
the  witness,  whether  he  used  the  notes  to  refresh  his  memory,  or  whether  he 
had  forgotten  the  subject,  and  was  about  to  speak  only  from  what  was  written 
on  the  paper.  The  witness  said,  that  his  memory  was  bad ;  that  some  time 
had  elapsed,  and  he  had  entirely  forgotten  the  results  of  these  experiments.  It 
was  then  objected,  that  the  results  could  not  be  given  in  e^ridence,  since  the 
witness  could  only  speak  to  the  facts  from  the  memorandum  which  he  held  in  ' 
his  hand.  The  objection  was  admitted  by  the  judge,  and  the  evidence  from 
the  analysis  was  rejected.  The  reason  for  a  rigorous  adherence  to  this  rule 
of  law  is  not  very  apparent.  In  applying  it  to  medical  evidence,  it  must  often 
operate  in  such  a  way,  as  to  give  an  undue  advantage  to  a  criminal. .  Many 
witnesses  who  are  summoned  to  give  evidence  in  courts  of  law,  are  not  much 
accustomed  to  the  analysis  of  poisons ;  and  probably  may  never  have  performed 
the  usual  experiments,  until  diat  particular  case  occurred  to  draw  their  atten- 
tion to  the  subject  It  is  well  known  to  practised  analysts,  that  numerous  tests 
are  required  in  order  to  show  what  a  suspected  substance  is,  as  well  as  what 
it  is  not; — ^that  the  action  of  these  tests  is  sometimes  attended  with  results  not 
easily  remembered;  and  it  can  be  no  imputation  upon  those  who  are  less  prac* 
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tised  in  toxicology,  that  they  should  not  be  able  to  retain  for  many  months 
together,  the  whole  of  the  results  of  such  experiments.  We  might  suppose 
that  the  making  of  a  record  at  the  time,  would  be  sufficient  to  render  the  evi- 
dence adnussible ;  nor  does  it  appear  how  the  adoption  of  such  a  rule  could 
erer  injure,  a  really  innocent  person.  From  the  rejection  of  notes  on  this 
ground,  in  the  case  above  quoted,  it  would  seem  that  good  medical  evidence, 
to  be  available  in  a  court  of  law,  must  in  many  cases  depend  upon  the  posses- 
sion of  an  excellent  memory  by  the  witness.  But  many  men,  equally  well 
informed,  and  fitted  to  act  as  witnesses,  are  not  equally  endowed  with  this 
feculty.  If  justice  cannot  be  safely  administered  without  enforcitig  such  a 
rule,  dien  it  follows,  that  only  those  persons  who  have  powerful  memories 
should  be  selected  to  act  as  witnesses.  But  on  the  other  hand,  with  an  excel- 
knt  memory,  there  may  not  be  that  mental  capacity  which  renders  a  man  well 
fitted  for  observing  those  medical  facts  firom  which  good  evidence  must  always 
be  drawn.  These  remarks  on  the  taking  of  notes,  and  the  method  of  using 
them  in  a  Court  of  law,  have  here  been  made  in  reference  especially  to  cases 
of  criminal  poisoning ;  sinc6  they  are,  perhaps,  more  frequently  required  in 
these,  than  in  other  medico-legal  cases.  It  will  be  understood,  however,  that 
they  apply  with  equal  force  to  every  medico-legal  investigation  in  which  the 
practitioner  may  be  concerned. 
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Supposing  jthat  the  person  is  dead,  and  we  are  required  to  determine  whe- 
ther the  case  be  one  of  poisoning  or  not,  we  must,  in  the  first  instance,  en- 
deavour to  ascertain  all  the  particmars  which  have  been  discussed  in  the  last 
chapter,  as  indicative  of  poisoning  in  the  living  subject.  Should  the  deceased 
have  died  from  poison,  the  circumstances  of  the  attack,  and  the  symptoms  pre- 
ceding death,  ought  to  correspond  with  the  characters  already  described;  and 
in  these  investigations  it  is  well  to  bear  in  mind  the  following  rule : — There  is 
noone  symptom  or  pathol(^cal  condition  which  is  peculiar  to  poisoning;  but  at 
the  same  time  there  is  no  (usease  which  presents  ail  those  characters  met  with 
in  a  special  case  of  poisoning.  The  additional  evidence  to  be  derived  from 
the  death  of  the  person  may  b^  considered  under  the  following  heads: — 

1.  ThB  TIMS  AT  WHICH  PSATH  TAKES  FLACK  AFTEB  THE  FIRST  OCCURRENCB 

OF  SYMPTOMS. — This  question  it  is  necessary  to  examine,  because  the  more 
oonunon  poisons,  when  taken  in  fatal  doses,  generally  produce  their  fatal 
effects  within  certain  periods  of  time.  By  an  attention  to  this  point,  we  may, 
in  some  instances,  be  enabled  to  negative  a  chai]?e  of  poisoning,  and  in  others 
to  form  an  opinion  of  the  kind  of  poison  which  nas  been  taken.  In  a  Court 
of  law  a  medical  practitioner  is  oflen  required  to  state  the  usual  period  of  time 
within  which  poisons  prove  fatal.  It  is  to  be  observed,  that  not  only  do  poisons 
differ  from  each  other  in  this  respect,  but  the  same  substance,  according  to  the  form 
or  quantity  in  which  it  has  been  taken,  will  differ  in  the  rapidity  of  its  action. 
A  large  dose  of  strong  prussic  acid,  i  e»  from  half  an  ounce  to  an  ounce,  may 
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destroy  life  in  less  than  two  minutes.  In  ordinary  cases  of  poisoning  by  this 
substance,  a  person  dies,  t.  e.  all  signs  of  life  have  commonly  ceased,  in  from 
ten  to  twenty  minutes : — if  he  survive  half  an  hour,  there  is  some  hope  of  re- 
covery. In  the  cases  of  the  seven  Parisian  epileptics,  accidentally  poisoned  by 
this  acid,  the  first  died  in  about  twenty  minutes,  the  seventh  survived  tfiree 
quarters  of  an  hour.— (See  post,  Prussic  Acid.J — Oxalic  acid,  one  of  Ae  most 
energetic  of  the  common  poisons,  when  taken  in  a  dose  of  from  half  an  ounce 
to  an  ounce,  may  destroy  life  in  from  ten  minutes  to  an  hour:  if  the  poison  be 
not  perfectly  dissolved  when  swallowed,  it  is  a  longer  time  in  proving  fatal. 
The  strong  mineral  acids,  in  poisonous  doses,  destroy  life  in  about  eighteen  or 
twenty-four  hours.  Arsenic,  under  the  form  of  arsenious  acid  (white  arsenic,) 
operates  fatally  in  from  eighten  hours  to  three  or  four  days.  It  has,  however, 
in  more  than  one  instance,  killed  a  person  in  two  hours ;  although  this  is  by 
no  means  common.  Opium,  either  as  a  solid  or  under  the  form  of  laudanum, 
commonly  proves  fatal  in  from  six  to  twelve  hours ;  but  it  has  been  known,  in 
several  instances,  to  destroy  life  in  less  than  three  hours :  those  who  survive 
the  effects  of  this  poison  for  twelve  hours,  are  considered  to  have  a  fair  chance 
of  recovery.  This  must  be  understood  to  be  merely  a  statement  of  the  average 
results,  as  nearly,  perhaps,  as  we  are  warranted  in  giving  an  opinion :  but  the 
medical  jurist  will  of  course  be  aware,  that  the  fatal  period  may  be  protracted 
or  shortened,  according  to  all  those  circumstances  which  have  been  elsewhere 
stated  to  affect  the  action  of  poisons. 

There  are  various  forms  which  this  question  may  assume  in  a  Court  of 
law  :— -the  death-  of  a  party,  alleged  to  have  taken  poison,  may  have  occurred 
too  rapidly  or  too  slowly  to  justify  a  suspicion  of.  poisoning.  The  following 
case  may  serve  as  an  illustration : — A  woman  of  the  name  of  Russell  was  tried 
and  convicted  at  the  Lewes  Summer  Assizes,  in  1820,  for  the  murder  of  her 
husband,  by  poisoning  him  with  arsenic.  The  poison  was  detected  in  the 
stomach;  but  the  fact  of  poisoning  was  disputed  by  some  medical  witnesses, 
for  this  among  other  reasons — that  the  deceased  had  died  three  hours  af^  the 
only  meal  at  which  the  poison  could  have  been  administered  to  him.  The 
authority  of  Sir  A.  Cooper  and  others,  was  cited  to  show,  that  according  to 
their  experience,  they  had  never  known  a  case  to  prove  fatal  in  less  than  seven 
hours.  This^may  well  have  been ;  but,  at  the  same  time  thererwas  sufficient 
authority  on  the  other  side,  to  establish  that  some  cases  of  arsenical  poisoning 
had  actually  proved  fatal  in  three  or  four  hours.  So  far  as  this  objection  was 
concerned,  the  prisoner  was  very  properly  convicted. 

On  the  medical  question  raised  at  this  trial,  I  may  observe,  that  within  the 
last  few  years  two  distinct  cases  have  occurred  where  the  individual  died  cer- 
tainly within  two  hours  after  taking  this  poison ;  and  several  instances  have 
been  reported  since  the  trial,  in  which  death  took  place  in  from  three  to  fonr 
hours  after  the  administration  of  arsenic.  It  seems  extraordinary  in  the  present 
day,  that  any  attempt  should  have  been  made  by  a  professional  man  to  na- 
tive a  charge  of  criminal  poisoning  upon  so  weak  a  ground  as  this ;  but  we 
must  remember,  that  this  opinion  was  expressed  twenty  years  ago,  when  the 
subject  of  toxicology  was  but  little  understood.  It  is  quite  obvious,  that  th^re 
is  nothing,  so  far  as  we  know,  to  prevent  arsenic  from  destroying  life  in  an 
hour.  A  case  will  be  hereafter  related,  in  which  death  took  place,  most  pro- 
bably from  arsenic,  in  half  an  hour.  These  matters  can  only  be  settled  by  a 
careful  observation  of  numerous  cases,  and  not  by  any  i  priori  reasoning  or 
reference  to  personal  experience. 

In  all  instances  of  sudden  death,  there  is  generally  a  strong  tendency  on  the 
part  of  the  vulgar  to  suspect  poisoning.  They  never  can  be  brought  to  consider, 
that  persons  may  die  a  natural  death  suddenly,  as  well  as  slowly ;  or,  as 
we  shall  presently  see,  that  death  may  really  take  place  slowly,  as  in  casss 
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of  disease,  and  yet  be  due  to  poison.  This  prqudice  continually  gives  rise  to 
die  most  unjust  suspicions  of  poisoning:  a  case  illustrating  this  has  already 
bsengivto  (ante,  p.  00.)  One  of  the  means  recommended  for  distinguishing 
Dsreotic  poisoning  from  apoplexy  or  disease  of  the  heart,  is  the  difference  in 
the  rapidity  with  which  death  takes  place.  Thus,  apoplexy  or  disease  of  the 
heart  may  prove  fatal  either  instandy  or  within  an  hour.  The  only  common 
poison  hkely  to  operate  with  such  fatal  rapidity  is  prussic  acid.  But  when 
this  is  the  cause  of  death,  some  traces  of  poison  will  be  found  at  hand,  except 
in  a  case  of  murder  {Reg.  v.  Tawdi^  Bucks  Lent.  Ass.  1846.)  Poisoning  by 
opium  is  commonly  protracted  for  five  or  six  hours.  Thifr  poison  has  never 
been  known  to  destroy  life  instantaneously,  or  in  a  few  minutes.  I  here  ex- 
dnde  strychnia,  as  well  as  morphia  and  its  salts ;  for  these  are  poisons  out  of 
common  reach.  Thus,  then,  it  may  happen,  that  death  will  occur  with  such 
npidity,  as  to  render  it  impossible  to  attribute  it  to  narcotic  poison  under  the 
circumstances. 

The  following  case,  reported  by  Anglada  is  of  some  interest: — A  lady  in 
perfect  health,  while  supping  with  her  husband  and  family,  complained,  after 
having  taken  two  or  three  mouthfuls,-— of  severe  pain  in  the  region  of  the 
heart.  She  fell  back  in  her  chair  and  died  instantly.  The  parties  not  having 
lifed  on  the  best  of  terms,  the  husband  was  openly  accused  of  having  been  ac- 
cessary to  the  poisoning  of  his  wife,— ^a  circumstance  which  was  rendered  still 
more  probable  in  the  opinion  of  his  neighbours,  by  the  fact  that  his  wife  had 
ktdy  made  a  holographic  will  in  his  favour.  One  of  his  servants,  with  whom 
he  was  said  to  live  in  adultery,  was  arrested,  and  a  paper  containing  a  white 
powder  was  found  in  her  possession.  The  husband  endeavoured  to  compro* 
miBe  the  affair  by  offering  to  give  up  the  will.  Here,  then,  were  strong  moral 
presumptions  of  death  from  poisoning.  Three  surgeons  (experts!)  were  ap- 
pointed to  examine  the  body.  They  opened  the  abdomen,  and  observing  some 
green  spots  in  the  stomach,  (produced,  as  it  afterwards  appeared,  by  imbibition 
from  the  gall-bladder,)  pronounced  an  opinion  that  the  organ  was  in  a  gan« 
grenous  state  from  the  effects  of  some  corrosive  poison.  Some  doubt  arising  on 
iie  correctness  of  this  view,  four  other  surgeons  were  directed  to  re-examine 
die  body.  They  found  that  the  stomach  had  not  even  been  opened, — and  that 
its  mucous  membrane,  as  well  as  that  of  the  intestines,  was  perfectly  healthy ! 
It  contained  a  small  quantity  of  undigested  food,  which  was  free  from  any  trace 
of  poison.  The  deceased  had  died  from  natural  causes.  The  white  powder 
found  in  the  possession  of  the  servant  was  nothing  more  than  white  sugar. 
Had  the  nsual  effects  of  poisons  been  attended  to  by  the  parties  who  were  first 
called  to  give  evidence  in  this  case,  it  is  obvious  that  no  charge  of  poisoning 
could  have  been  made  with  any  shadow  of  probability.  The  deceased  died 
suddenly :— there  is  no  common  poison  which  acts  so  rapidly  except  strong 
prussic  acid  in  a  very  large  dose.  It  was  very  unlikely  that  this  should  have 
been  administered  in  solid  food.  Besides,  there  was  no  vomiting  before  death ; 
hence  it  followed,  that  if  poison  were  the  cause,  the  whole  of  it  must  have  been 
found  in  the  viscera ;  but  none  was  discovered. 

The  great  utility  of  the  coroner's  inquest  in  England,  when  the  cause  of 
death  is  properly  investigated,  is  seen  in  its  removing  such  suspicions. 

Sometimes  the  only  medical  evidence  on  which  we  may  have  to  speak  to 
the  fact  of  poisoning,  will  be  the  duration  of  the  case.  There  is,  dien,  of 
course,  great  difficulty  in  forming  an  opinion ;  but  we  may  generally  be  able  to 
ay  whether  the  time  which  the  party  survived  after  his  first  illness,  was  or 
was  not  compatible  with  any  known  form  of  poisoning;  and  also  in  some  in- 
stances to  determine  the  probable  nature  of  the  poison,  if  any  were  really  taken 
hy  the  deceased.  The  following  case  is  in  some  respects  interesting :  it  oc-' 
arred  a  few  yeto  since  in  the  metropolis,  to  a  gentleman  who  was  then  one 
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of  my  pupils,  and  coiMiilted  me  respecting  it:— A  womaiit  by  oceupation  a 
laundress,  was  found  lying  dead  on  the  floor  of  her  kitchen.  The  deceased 
was  about  forty  years  of  age,  of  spare  make,  and  of  temperate  habits.  What 
first  seen,  she  was  lying  on  the  stone  floor  in  a  curved  position,  on  her  right 
side,  her  right  cheek  being  in  a  plate  which  contained  four  ounces  of  light 
brown  liquid,  mixed  with  mucus.  There  was  no  doubt  that  this  had  issued 
from  her  mouth  by  yomiting.  The  countenance  did  not  express  anxiety  or 
pain,  but  the  lips  were  somewhat  drawn  in.  There  was  no  sufliision  about  the 
eyes.  The  surface  was  slightly  livid.  She  was  but  lightly  clothed.  Some 
bread  and  meat  were  found  at  a  distance ;  and  on  a  shelf,  in  a  distant  part  of 
the  kitchen,  some  botdes  of  oil,  which  had  evidently  not  been  toucheo.  No 
botde  containing  poison,  nor  any  weapon,  was  found  about  the  plai^.  There 
were  no  marks  of  violence  on  the  person.  The  woman  had  been  a  little  in- 
disposed for  about  a  fortnight  previously,  and  had  taken  medicine;  she,  how- 
ever, was  well  enough  to  work.  She  was  last  seen  ahve  about  six  o'clock  in 
the  aflemoon,  when  she  appeared  in  her  usual  health,  and  was  heard  moving 
about  in  her  room  at  half-past  nine  the  same  evening:— ^he  was  found  dead 
twelve  hours  afterwards,  i.  e.  at  half-past  nine  the  following  morning.  As  the 
body  was  quite  cold,  and  the  members  perfecUy  rigid  when  first  seen,  it  is 
reasonable  to  presume  that 'the  deceased  had  been  dead  at  least  ten  hours — the 
weather  not  being  very  cold  at  the  time.  Hence  it  is  probable  that  she  died 
about  half-past  eleven  o'clock  at  night,  t .  e.  about  ttro  hours  after  she  had  been 
heard  moving  in  her  room,  and  about  five  or  six  hours  aAer  she  was  last  seen 
in  her  usual  health  and  spirits.  From  these  facts,  it  was  considered  very  un« 
likely  that  she  should  have  died  from'  .poison.  The  only  poisons  which  could 
be  suspected,  to  prove  so  rapidly  fatal,  were  prussic  acid,  opium,  or  oxalic 
acid.  Had  prussic  acid  been  the  cause,  it  would  have  been  easily  discovered 
by  the  odour,  as  well  as  by  some  of  the  poison  being  found  near.  Had  opium 
or  oxalic  acid  been  the  cause  of  death,  a  portion  of  either  of  these  bodiea 
would  have  been  found  in  the  liquid  vomited  in  the  plate,  but  this  contained 
no  trace  of  any  kind  of  poison.  The  deceased  could  not  have  died  very  rad- 
denly,  since  she  had  had  time  to  take  a  plate  from  the  sideboard  and  lie  down 
with  it  Had  she  fallen  with  the  plate  in  her  hand,  it  must  have  been  broken 
on  the  stone  floor.  Besides,  as  there  were  no  marks  of  vomiting  on  the  front 
of  her  dress  or  elsewhere  in  the  room,  it  is  pretty  certain  that  she  must  have 
vomited'  while  in  the  recumbent  position.  At  the  inquest,  no  post-mortem 
examination  was  required  by  the  coroner  or  jury ;  and  therefore  it  is  difficult 
to  say  what  was  really  the  cause  of  death.  The  gendeman  who  conducted 
the  case,  very  properly  inferred  that  the  deceased  had  not  died  from  poison. 

Chrome  poisoning. — When  a  poison  destroys  life  rapidly,  it  is  called  a  case 
of  acute  poisoning,  to  distinf^uish  it  from  the  chrome  form,  t.  e«  whwe  death 
takes  place  slowly.  Chrome  poisoning  is  not  a  subject  which  often  requires 
medico-legal  investigation.  Most  poisons  are  capable,  when  their  efiects  are 
not  rapidly  manifested,  either  from  the  smallness  of  the  dose  or  fh>m  timely  ' 
treatment,  of  slowly  undermining  the  powers  of  life,  and  killing  the  patient  by 
producing  emaciation  and  exhaustion.  Thia  la  sometimes  observed  in  the 
action  of  arsenic  and  corrosive  sublimate,  but  it  has  been  remarked  also  in 
cases  of  poisoning  by  the  mineral  acids  and  caustic  alkalies.  Death  is  here 
an  indirect  consequence : — stricture  of  the  oesophagus  is  induced,  or  the  lining 
membrane  of  the  stomach  is  destroyed  and  the  process  of  digestion  impaired, 
—a  condition  which  leads  to  emaciation  and  death.  The  time  at  which  these 
indirect  efiects  will  prove  fatal,  is  of  course  liable  to  vary.  A  person  has  been 
known  to  die  from  a  stricture  of  the  oesophagus  brouffht  on  by  sulphuric  acid, 
tieven  motUhs  after  the  poison  was  swallowed ;  and  £ere  is  no  reason  to  doubt 
that  instances  may  occur  of  a  still  more  protracted  nature.    In  these  cases  of 
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tkfoniepoiMMHg^  there  ie  coiuridenble  diflcoltjr  in  afleigning  death  exdusiTely 
to  the  original  action  of  the  poison,  since  the  habits  of  life  of  the  party^— a 
tendency  to  disease,  and  otfier  ctrcumstances,  may  hare  concurred  to  accelerate 
or  prodaoe  a  iktal  result.  To  connect  a  stricture  of  the  oesophagus  with  the 
set  of  poisoning  by  a  mineral  acid,  it  is  necessary  to  show  that  there  was  no 
tmidency  to  this  disease  before  the  add  was  administered :— that  the  symptoms 
appeared  soon  after  the  first  effects  of  the  poison  went  off:— that  these  symp- 
toms continued  to  become  af grayated  until  the  time  of  deadi ;  and  that  there 
was  no  other  cause  to  which  death  could  with  any  probability  be  referred. 
These  remarks  apply  equally  to  the  indirectly  fatal  effects  of  any  poison, — 
such,  for  instance,  as  the  salivation  occasionally  induced  by  corrosive  sublimate, 
when  Ae  acute  symptoms  of  poisoning  by  that  substance,  have  passed  away. 
It  has  been  stated,  that  chronic  poisoning  is  not  a  subject  commonly  requiring 
a  criminal  investigation.  Two  cases  have,  however,  come  before  our  tribunals, 
in  which  the  facts  connected  with  this  form  of  poisoning,  were  of  some  im- 
portance. I  allude  to  those  of  Miss  Blanriy^  tried  at  Oxford,  id  1752,  for  the 
murder  of  her  father  by  arsenic ;  and  of  a  woman  named  Bvt(«rJieMj  tried  at 
Croydon,  in  1775,  for  the  murder  of  a  Mr.  Scawen,  by  administering  corrosive 
sublimate.  In  most  cases,  murderers  destroy  life  ^y  administering  poison  in 
very  large  doses ;  but  in  these  instances,  small  doses  were  given  at  intervals, 
— a  fact  which  led  to  great  medical  doubt  of  the  real  cause  of  the  symptoms 
before  deadi.    It  is,  however,  very  rare  to  hear  of  this  form  of  poisoning. 

It  has  been  already  remarked,  that  some  poisons  have  what  is  called  an  ar- 
nnnuiafive  property,  t.  e.  they  may  be  administered  for  some  time  in  small 
doses  without  producing  any  marked  effects ;  but  they  will,  perhaps,  after  a 
certain  period,  suddenly  and  unexpectedly  give  rise  to  violent  symptoms, 
affecting  the  life  of  a  person.  This  pecuhar  mode  of  action  has  been  wit- 
nessed more  in  medical  practice  than  in  cases  of  attempts  to  poison ;  hence  it 
is  not  a  subject  of  much  importance  to  a  medical  jurist.  Foxglove  (digitalis) 
is  said  to  possess  this  property ;  and  it  has  been  remarked  that,  on  more  than  one 
occasion,  persons  to  whom  this  medicine  has  been  repeatedly  administered  in 
small  doses  have  suddenly  died,  probably  from  the  accumulative  properties  of 
die  poison.     The  samb  effect  has  been  noticed  in  the  case  of  other  poiuons. 

2.  EvxnKKGX  FKOH  posT-HORTBV  APPEARANCES. — One  of  the  chief  means  of 
determining  whether  a  person  has  died  from  poison,  is  an  examination  of  the 
body  after  death.  In  relation  to  external  appearances,  there  are  none  indica- 
tive of  poisoning  upon  which  we  can  safely  rely.  It  was  formerly  supposed, 
that  die  bodies  of  persons  who  were  poisoned,  putrefied  more  readily  than 
those  of  others  who  had  died  from  natural  disease ;  and  evidence  for  or  against 
poisoning,  was  at  one  time  drawn  from  the  external  appearance  of  the  body. 
This  is  now  known  to  be  an  error ;  the  bodies  of  persons  poisoned  are  not 
more  rapidly  decomposed,  cseteris  paribus,  than  those  of  others  who  have  died 
a  sudden  and  violent  death  from  any  other  cause  whatever. 

Irritant  poisons  act  chiefly  upon  the  stomach  and  intestines,  which  they 
irritate,  inflame,  and  corrode.  We  may  likewise  meet  with  all  the  conse- 
quences of  inflammation,  such  as  ulceration,  perforation  and  gangrene. 
Sometimes  the  coats  of  the  viscera  are  thickened,  at  other  times  thinned  and 
softened  by  the  action  of  an  irritant. 

Narcotic  poisons  do  not  commonly  leave  any  well-marked  post-mortem  ap- 
pearances. The  stomach  and  intestines  present  no  unnatural  changes.  There 
if  greater  or  less  fulness  of  the  cerebral  vessels ;  but  even  this  is  often  so  slight 
SB  to  escape  notice,  unless  attention  be  particularly  directed  to  the  brain.  Ex- 
travasation of  blood  is  rarely  found. 

The  NareoiicO'-irfitnntB  affect  either  the  brain  or  the  alimentary  canal,  and 
commonly  bo&,  according  to  their  peculiar  mode  of  action. 
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It  IB  importaiat  to  bear  in  mind,  that  both  ixritants  and  narcotics  may  deatrojr 
life  without  leaving  any  appreciable  changes  in  the  body.  To  such  cases  as 
these,  the  remarks  about  to  be  made  do  not  apply.  The  proof  of  poisoning 
must,  then,  be  derived  entirely  from  other  sources.  Any  evidence  derivable 
from  the  appearances  in  the  body  of  a  person  poisoned,  will  be  imperfect  un- 
less we  are  able  to  distinguish  them  from  those  analogous  changes,  often  met 
with  as  the  results  of  ordinary  disease.  These  are  confined  to  the  mucous 
membrane  of  the  stomach  and  bowels.  They  are  redness,  ulceration,  soften- 
ing, and  perforation..  All  of  these  conditions  may  depend  upon  disease,  as 
well  as  upon  the  action  of  irritant  poisons. 

Sbdnkss. — It  is  a  main  character  of  the  irritants  to  produce  redness  of  the 
mucous  membrane  of  the  stomach  and  small  intestines.  This  redness,  when 
first  seen,  is  usually  of  a  deep  crimson  colour,  becoming  brighter  by  exposure 
to  air.  It  is  sometimes  diffused  over  the  whole  mucous  membrane  :^-at  oth^ 
times  it  is  seen  in  patches  over  the  surface  of  the  stomach.  It  is  sometimes 
met  with  at  the  smaller,  but  more  commonly  at  the  larger  extremity  of  the 
organ ;  and  then,  again,  we  occasionally  find  that  the  rugs  or  prominences 
only  of  the  mucous  membrane  present  this  red  or  inflamed  appearance. 

Redness  of  the  mucous  membrane  may,  however,  be  due  to  gastritis  or  gash 
tro-enteritis ;  and  in  order  to  assign  the  true  cause,  it  will  be  necessary  to  have 
an  account  of  the  symptoms  preceding  death,  or  some  proof  of  the  existence  of 
irritant  poison  in  the  contents  of  the  stomach  or  the  tissues  of  the  body.  In 
this  respect  the  following  case  {Reg.  v.  Hunter^  Liverpool  Spring  Assizes* 
1843,)  is  of  some  interest.  A  woman  was  charged  with  having  poisoned  her 
husband  by  arsenic.  The  medical  evidence  rested  chiefly  on  the  symptoms 
and  post-mortem  appearances,  for  no  arsenic  was  discovered  in  the  body. 
The  mucous  membrane  of  the  stomach  and  intestines  was  found,  throughout 
its  whole  extent,  exceedingly  inflamed  and  softened.  The  medical  witnesses 
for  the  prosecution  referred  this  condition  to  the  action  of  arsenic ;  those  for 
the  defence  considered  that  it  might  be  owing  to  idiopathic  gastro-enteritis,  in- 
dependenfly  of  the  exhibition  of  any  irritant  The  circumstances  of  the  case 
were  very  suspicious ;  but  the  prisoner  was  acquitted,  not  merely  on  ao^unt 
of  the  variance  in  the  medical  evidence,  but  from  the  absence  of  positive  proof 
of  poison,  Y.  f .  its  detection  by  chemical  analysis.  This  generally  weighs 
much  with  a  Court  of  law,  although  it  is  well  known  that  arsenic  cannot  always 
be  detected  in  the  body  of  a  person  who  has  undoubtedly  died  from  a  large 
dose  of  this  substance.  It  is  right  to  state,  as  a  warning  to  medical  witnesses, 
that  the  judge  who  tried  the  case  expressed  regret  that,  on  the  non-discovery 
of  prison  in  the  contents  of  the  stomach  and  intestines,— the  soft  parts  of  the 
body  (the  mucles)  had  not  been  examined  according  to  the  processes  sug- 
gested by  Orfila. — (See  the  published  reports  of  the  case  by  Mr.  HoUawi 
and  Mr.  Dyson.) 

In  the  healthy  state,  the  mucous  membrane  of  the  stomach  is  pale  and  white, 
or  nearly  so,  except  during  digestion,  when  it  becomes  reddened ;  and  some 
observers  have  remarked  that  a  slight  redness  has  often  remained  in  the  stomachs 
of  those  who  have  died  during  the  performance  of  the  digestive  process.  When 
in  contact  with  the  spleen  or  liver,  the  stomach  is  apt  to  acquire  a  deep  livid 
colour  from  the  transudation  of  blood ;  and  it  is  well  known  that  the  bowels 
acquire  a  somewhat  similar  colour  from  the  gravitation  of  blood,  which  always 
takes  place  after  death.  None  of  these  appearances  are  likely  to  be  mistaken 
for  the  action  of  an  irritant  poison. 

There  is  an  important  class  of  cases  in  which  redness  of  the  mucous  mem« 
brane  of  the  stomach  is  found  after  death,  not  dependent  on  the  action  of  poison 
or  on  any  assignable  cause.  These  cases,  owing  to  their  being  so  litde  known, 
and  involved  in  much  obscurity,  deserve  great  attention  from  the  medical  jurist) 
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liiiee  ihe  appeanmees  eloBety  resemble  those  produced  by  irritant  poison.  A 
person  may  die  without  suffering  from  any  symptoms  of  disordered  stomach; 
)mt,  on  an  inspection  of  the  body,  a  general  redness  of  the  mucous  membrane 
of  this  oigan  will  be  found,  not  distinguishable  from  the  redness  which  is  so 
commonly  seen  in  arsenical  poisoning.  Several  cases  of  this  kind  have  oc- 
dnred  at  Guy's  Hospital ;  and  drawings  have  been  made  of  the  appearance  of 
the  stomach,  and  are  now  preserved  in  the  Museum  collection.  A  record  has 
been  kept  of  four  of  these  ;  and  it  is  remarkable  that,  although  in  not  one  of 
Aem,  before  dea&,  were  any  symptoms  observed  indicative  of  irritation  or 
disease  of  the  stomach,  yet  in  all,  the  stomach  was  found  more  or  less  red- 
dened, and  in  two  extensively  so.  Such  cases  are  not  very  common  ;  but  the 
certainty  of  ihexe  having  occurred  where  poisoning  could  not  be  suspected, 
ifaoald  phice  ihe  witness  on  his  guard,  so  that  he  be  not  led  to  countenance  a 
fuspidon  of  poisoning  too  hastily.  In  order  to  distinguish  them,  we  must  note 
whether  there  have  ^n  any  symptoms  during  life,  and  their  nature  ;  as,  in 
Ae  above  cases,  there  may  have  been  no  symptoms,  or  they  may  have  amounted 
only  to  sli^t  gastric  disturbance.  Under  these  circumstances,  they  could  not 
be  mistaken  for  symptoms  of  irritant  poisoning.  Such  cases  are  only  likely 
to  lead  into  error,  those  who  trust  to  this  post-mortem  appearanpe  alone  as 
evidence  of  poisoning ;  but  no  medical  jurist,  aware  of  his  duty,  could  ever  be 
flo  misled. 

This  redness  of  the  stomach  may  truly  occur  where  there  is  some  ground 
for  suspicion,  as  in  the  following  case,  communicated  to  the  Medical  Gazette 
by  Mr.  Tyson,  of  Beccles.  A  young  woman,  far  advanced  in  pregnancy,  died 
middenly  in  a  fit  of  syncope,  soon  after  rising  one  morning.  She  had  been 
in  ill  heabh  previously ;  but  there  was  nothing  to  indicate  that  she  had  taken 
poison :  indeed,  from  what  has  been  already  said,  the  suddenness  of  her  death 
was  rather  against  the  suspicion  that  she  had  died  from  such  a  cause.  Yet 
ifter  death,  it  was  found  among  other  appearances  that  the  mucous  membrane 
of  ttie  stomach  was  iniiamed  (reddened?)  and  thrown  into  rugae.  Although 
the  case  was  very  badly  investigated  by  the  coroner,  who  refused  to  allow  a 
post-mortem  examination,  (which  was  made  after  the  inquest  only  by  consent 
of  the  friends,}  it  appears  tome  that  this  was  an  instance  similar  to  those  above 
deteribed,  the  redness  being  due  to  some  unknown  cause,  but  not  to  poison. 
An  interesting  case,  in  which  it  is  probable  that  this  pseudo-morbid  appearance 
of  the  mucous  membrane  was  mistaken  for  the  effects  of  irritant  poison,  will 
be  foond  in  the  Ann.  D*Hyg.,  1895,  i.  227.  Dr.  Yelloly  long  since  remarked, 
that  the  mucous  membrane  of  the  stomach  often  presented  a  high  degree  of 
vaacolarity  (redness)  in  cases  of  sudden  dead).  He  met  with  this^  appearance 
in  the  stomachs  of  some  executed  criminals,  .whose  |><)dip|*iE[rere.  cpcamihed 
soon  after  they  had  unde/^onjii^th^.s^nieifb^  (5£  iHe  lavr.  :W  i  wpift^iih^ore 
the  Med.-Chir.  Society^  in  NoVemlier  ^>35i  Uits'gehtTeman  nas  re-examined 
the  whole  subject,  and  has'  given  the  results  of  numerous  observations.  They 
are  of  great  interest  to  the  medical  jurist.  Dr.  YelloJy  has  endeavoured  to 
ihow — 1 .  That  vascular  fulness  of  the  lining  membrane  of  the  stomach,  whether 
florid  or  dark-coloured,  is  not  a  special  mark  of  disease,  because  it  is  not  in- 
consistent with  a  previous  state  of  perfect  health.  2.  That  those  pathologists 
were  deceived,  who  supposed,  from  the  existence  of  this  redness  in  ihe  stomach, 
that  gastritis  sometimes  existed  without  symptoms.  3.  That  erroneous  con- 
clusions as  to  the  cause  of  death  were  frequently  owing  to  the  same  mistaken 
observations :— the  effects  of  putrefaction  and  spontaneous  changes  induced 
\ff  the  loss  of  vitality,  being  sometimes  attributed  to  the  action  of  poisons. 
4.  That  die  vascularity  in  question  is  entirely  venous,  the  florid  state  of  the 
veaeels  arising  from  the  arterial  character  of  the  blood  remaining  in  the  veins 
for  some  time  after  its  transmission  from  the  arterial  capillaries  at  the  close 
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of  life: — the  appearance  is,  however,  sometimes  due  to  transudation  only. 
5.  That  the  fact  of  inflammation  having  existed  previously  to  death,  cannot 
be  inferred  merely  from  the  aspect  of  the  vessels  in  a  dead  part:  there  must 
at  least  have  been  symptoms  during  life.  (See  Medical  Gazette,  vol.  xvii.  p. 
309.)  Andral  and  other  pathologists  have  adopted  similar  views,  and  these 
views  have  obviously  a  most  important  beacing  upon  medico-legal  practice : 
since  there  is  generally  a  tendency  to  suspect  poisoning,  whenever  redness  of 
the  mucous  membrane  of  the  stomach  is  met  with  in  me  dead.  Such  a  con- 
dition does  not  even  prove  the  past  existence  of  inflao^mation,  unless  there 
were  symptoms  during  life  or  other  marked  effects  of  the  inflammatory  process 
in  the  alimentary  canal.  It  can  be  no  sign  of  poisoning,  unless  the  presump- 
tion be  supported  by  evidence  from  symptoms,  or  by  the  discovery  of  the 
poison :  the  absence  of  poison  may,  however,  be  sometimes  explained  by  cir- 
cumstances. 

A  case  is  mentioned  by  Fodere,  where,  in  the  body  of  a  person  who  died 
suddenly,  and  poisoning  was  suspected,  the  (esophagus  and  stomach  were 
found  reddened.  This  was  at  flrst  considered  to  be  a  confirmation  of  a  sus- 
picion, that  the  deceased  had  died  from  poison;  but  on  inquiry,  it  was  ascer- 
tained, th^t  the  redness  was  due  to  the  colouring  matter  of  a  strong  infusion 
of  red  poppies,  which  the  deceased  had  been  in  the  habit  of  taking.  It  is  not 
likely  that  any  person,  moderately  informed  in  his  profession,  would  fall  into 
such  a  mistake  as  this,  the  means  of  distinguishing  all  red  colours  by  chemical 
tests  being  so  simple ;  not  to  mention  that  mere  washing  might  remove  colours 
of  this  kind. 

The  redness  of  the  stomach,  in  cases  of  poisoning,  is  so  speedily  altered  by 
putrefaction,  when  circumstances  are  favourable  to  this  process,  as  to  render  it 
impossible  for  a  witness  to  speak  with  any  certainty  upon  its  cause.  Putre- 
factive infiltration  from  the  blood  contained  in  the  adjacent  viscera  and  mus- 
cles, will  give  a  reddish  coloured  appearance  to  a  stomach  otherwise  in  a 
healthy  condition.  Great  dispute  has  arisen  respecting  the  length  of  time 
during  which  redness  of  the  stomach  produced  by  an  irritant  will  be  recog- 
nizable ^nd  easily  distinguishable  from  putrefactive  changes.  It  is,  perh84>8, 
suflicient  to  say,  that  no  certain  rule  can  be  laid  down  on  the  subject:  it  must 
be  left  to  the  knowledge  and  discretion  of  the  witness.  I  have  distinctly  seen 
the  well-marked  appearances  of  inflammation  produced  by  arsenic  in  the  sto- 
mach and  duodenum,  in  an  exhumed  body  twenty-eight  days  after  interment 
(JReg-.  V.  Gennin^M^  Berks  Lent  Ass.  1845;)  and  in  another  instance,  referred 
to  me  by  Mr.  Lewis,  the  coroner  for  Essex,  in  August,  1846,  the  reddened 
state  of  the  mucous  membrane,  in  a  case  of  arsenical  poisoning,  was  plainly 
pereepu)lle,.«)n  rempwing  s^  layer  of  arsenic,  nintUen  months  after  interment. 
(Se^  o(/^i6.qjyie8^0A>  a  ca^e  df;si])|)^c1^d  poi9Pnin^.by  Oxfila,  Annales  D'Hyg. 
1839,  i.  127.)  *  If,  "However,  ihiere:bQ.th&  Itfast-dciu^t  respecting  the  origin  of 
the  discolouration,  it  would  be  unsafe  to  rely  upon  it,  ar  evidence  of  poisoning. 
In  the  Boughton  case,  the  medical  witnesses  stated  that  the  stomach  and  vis- 
cera of  the  deceased  were  red,  and  presented  the  appearance  of  inflammation. 
In  answer  to  a  question  put  to  him  on  the  subject,  the  Crown  witness,  Dr. 
Rattray,  said,  that  ^Uhe  post-mortem  appearances  confirmsd  his  apmion  ofpou 
honing  by  laurel-water  f  so  far  as  he  miacht  be  allowed  to  form  a  judgment  upon 
appearances  so  long  after  deaJth,^^  This  veiy  ambiguous  answer  led  to  the 
following  cross-examimttion  by  the  counsel  for  the  prisoner. 

C.  *'By  your  putting  your  answer  in  that  way,  do  you  or  do  you  not  mean 
to  say  that  all  judgment  in  such  a  case  is  unfounded?" 

W.  "  I  cannot  say  that,  because  from  the  analogy  between  the  appearances 
in  that  body,  and  those  distinguishable  in  animals  killed  by  the  poison  I  have 


VLCEftATION— SOFTEWING.  103 

just  mendoned,  I  think  them  so  much  alike,  that  I  am  rather  confirmed  in  mjr 
opinion  with  respect  to  the  operation  of  the  dranght" 

C.  "Those  hodiies  were  %n»tcmtaneou»ly  opened  ?" 

W.  <<  Yes;  so  much  so,  that  there  was  the  peristaltic  motion  of  the  bowels 
npon  their  being  pricked." 

C.  •'This"  (the  examination  of  the  deceased's  body)  •'was  upon  the  eleventh 
day  after  Sir  Theodosius^s  death  r  ' 

W.  "Yes."— (Report  of  the  trial  of  Donellan.) 

Here  it  wiil  be  seen  that  the  witness  was  comparing  the  appearances  in  the 
bodies  of  dogs  tmrnediately  after  they  had  been  killed  by  poison,  with  those  met 
with  in  the  stomach  of  a  person  who  had  died  eleven  days  before,  and  whose 
body  bad  been  buried  and  exhumed.  Such  a  comparison  was  obviously  wrong 
as  a  matter  of  medical  eyidence. 

Ulcbratioit.— In  irritant  poisoning,  the  stomach  is  occasionally  found  ulce- 
rated ;  but  this  is,  comparatively  speaking,  a  rare  occurrence.  In  such  cases  the 
mucous  membrane  is  removed  in  small  distinct  circular  patches,  under  the  edges 
of  which  the  poison  (arsenic)  is  often  found  lodged.  Ulceration  of  the  stomach 
is  perhaps  a  more  common  result  of  disease,  than  of  the  action  of  poison.  As  a 
consequence  of  disease,  it  is  very  insidious,  going  on  often  for  weeks  t(^ther, 
without  giving  any  indications  of  its  existence,  except  perhaps  slight  gastric  diii- 
turtmnce^  with  occasional  nausea,  vomiting,  and  loss  of  appetite.  In  this  case 
the  uk»ration  is  commonly  seen  in  small  circumscribed  patches.  It  is  worthy 
of  remark,  as  one  means  of  diagnosis,  that  ulceration  has  never  been  known  to 
take  place  from  arsenic  or  any  irritant  poison,  until  after  symptoms,  indkuitive 
of  irritant  poisoning,  have  occurred.  In  ulceration  from  disease,  the  mucous 
membrane  is  commonly  only  reddened  in  the  neighbourhood  of  the  ulcer.  In 
ukreration  from  poison,  the  redness  is  generally  diffused  over  other  parts  of  the 
stomach,  as  well  as  over  the  duodenum  and  small  intestines.  A  case,  however, 
occurred  in  Guy's  Hospital,  some  years  ago,  in  which,  with  a  small  circular 
patch  of  ulceration  near  the  cardiac  opening,  the  whole  mucous  membrane  was 
red  and  injected: — but  this  singular  condition  of  the  stomach,  so  closely  resem- 
bling the  effects  of  an  irritant  poison,  was  unaccompanied  by  any  marked  symp- 
toms during  life.  The  history  of  a  case  previous  to  death,  will  thus  commonly 
enable  us  to  determine,  to  what  cause  the  ulceration  found,  may  be  due.  Care 
must  be  taken  to  distinguish  ulceration  from  corrosion.  Ulceration  is  a  vital 
process;  the  substance  of  a  part  is  removed  by  the  absorbents  as  a  sknple  result 
of  inflammation.  Corrosion,  on  the  other  hand,  is  a  chemical  action ; — ^the  parts 
are  removed  by  the  immediate  contact  of  the  poison:  they  are  decomposed:  their 
vitality  is  destroyed,  and  they  combine  with  the  corrosive  matter  itself.  Ulce« 
ration  requires  time  for  its  establishment,  while  corrosion  is  generally  an  instan-* 
taneous  e&ct. 

Son-BNiMa — ^The  coats  of  the  stomach  are  not  unfrequently  found  so  soft,  as 
to  yield  and  break  down  under  very  slight  pressure;  and  this  may  be  the  result 
either  of  poisoning,  of  some  spontaneous  morbid  change  in  its  structure  during 
life*  or  of  the  solvent  action  of  the  gastric  juice  after  death.  As  this  change  in 
the  stomach,  when  caused  by  poison,  is  commonly  produced  by  those  substances 
only,  which  possess  corrosive  properties,  it  follows  that  in  such  cases,  traces  of 
their  action  will  be  perceived  in  the  mouth,  fauces,  and  cesophagus.  In  soften- 
mg  from  disease,  the  change  will  be  confined  to  the  stomach  alone,  and  it  is 
commonly  found  only  at  the  cardiac  extremity  of  the  organ.  When  softening 
is  really  caused  by  an  irritant  poison,  it  is  generally  attended  by  other  striking 
and  ambiguous  marks  of  its  operatk>n.  Softening  is  not  to  be  regarded  as  a 
common  character  of  poisoning:  it  is  only  an  occasional  appearance.  I  have 
met  with  a  case,  in  which  the  coats  of  the  stomach  were  considerably  hardened 
by  sulphuric  acid.    Softening  can  never  be  inferred  to  have  proceeded  from 
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poison,  unless  other  we1l*inarked  changes  are  present,  or  tintess  thepctem  be 
discovered  in  the  soflened  parts.  The  stomachs  of  infants  have  been  frequently 
found  soflened  from  natural  causes: — such  cases  could  not  be  mistaken  for  poi- 
soning, since  the  history  during  life, — the  want  of  other  appearances  iadicative 
of  poisoning,  and  the  total  absence  of  poison  from  the  viscera,  woukl  prevent 
such  a  suspicion  from  being  entertained. 

t^ERFORATioN. — The  stomach  may  become  perforated  either  as  a  result  of 
poisoning  or  disease. 

Perforation  from  poUonins^* — ^This  may  occur  in  two  ways : — 1.  By  corro- 
sion; 2.  By  ulceration.  The  perforation  by  eorroAion,  is  by  far  the  most 
common  variety  of  perforation  from  poisoning.  It  is  occasionally  witnessed 
where  the  strong  mineral  acids  have  been  taken,  especiaUy  sulphuric  acid:— >- 
the  stomach,  in  such  cases,  is  blackened  and  extensively  destroyed,— *the  aper- 
ture is  laige,  the  edges  are  rough  and  irregular,  and  ^e  coats  become  easily 
lacerated.  The  poison  escapes  into  the  abdomen,  and  may  be  readily  detected 
by  chemical  analysis.  The  perforation  from  ulceration^  caused  by  irritant 
poison  (arsenic,)  is  but  little  known.  There  are,  so  far, as  I  know,' only  three 
instances  on  record.  In  a  great  number  of  poisoned  subjects  examined  during 
many  years  past  at  Guy's  Hospital,  not  a  single  case  has  occurred.  It  must 
then  be  looked  upon  as  a  very  rare  appearance  in  cases  of  irritant  poisoning. 

Perforation  from  disetiit. — This  is  by  no  means  an  unusual^  occurrence. 
Many  cases  of  this  description  will  be  found  reported  elsewhere.  (Ghiy's 
Hosp.  Rep.  No.  8.)  It  is  invariably  fatal  when  it  proceeds  so  far  that  the 
contents  of  the  stomach  escape  into  Uie  abdomen ;  but  sometimes  the  stomach 
becomes  glued  to  the  pancreas  during  the  ulcerative  process,  and  then  the  indi- 
vidual may  recover.  Several  specimens  of  this  kind  of  adhesion  have  been 
met  with  in  post-mortem  inspections.  The  symptoms  from  perforation  com- 
monly attack  the  individual  suddenly,  apparently  while  enjoying  perfect  health. 
Thus^  then,  these  cases  may  be  easily  mistaken  for  those  of  irritant  poisoning. 
The  principal  facts  observed  with  regard  to  this  formidable  disease  are  the  follow- 
ing:— 1.  It  ofren  attacks  young  females  from  eighteen  to  twenty-three  years  of 
age.  2*  The  preceding  iUness  is  extremely  slight,  sometimes  there  is  merely 
loss  of  appetite  or  capricious  appetite,  with  uneasiness  after  eating.  3.  The 
attack  commences  with  a  sudden  and  most  severe  pain  in  the  abdomen,  gene- 
rally soon  after  a  meal.  In  irritant  poisoning,  the  pain  usually  comes  on  gra- 
dually, and  slowly  increases  in  severity.  4.  Vomiting,  if  it  exist  at  aU,  is 
commonly  slight,  and  is  chiefly  confined  to  what  is  swallowed.  There  is  no 
purging: — ^the  bowels  are  generally  constipated.  In  irritant  poisoning,  the 
vomiting  is  usually  severe,  and  diarrhoea  seldom  wanting.  6.  The  person  dies  , 
commonly  in  from  eighteen  to  thirty-six  hours :— this  is  also  the  average  pe- 
riod of  death  in  the  most  common  form  of  irritant  poisoning,  t.  e.  by  arsenic  ;-^ 
but  in  no  case  yet  recorded,  has  arsenic  caused  perforation  of  the  stomach, 
within  twenty-four  hours ;  and  it  appears  probable  that  a  considerable  time 
must  elapse  before  s{^ch  an  effect  could  be  produced  by  this  or  any  irri- 
tant. .  In  two  cases  of  perforation  of  the  stomach  from  disease  in  females,  re- 
ported by  Dr.  Seymour  to  the  Med.-Chir.  Soc.  November  1843,  the  one 
proved  fatal  in  ten  days,  the  other  in  a  fortnight  after  the  occurrence  of  the 
supposed  perforation.  The  ulcers  in  the  stomach  were  found  to  communicate 
with  cysts.  6.  In  perforation  from  disease,  the  symptoms  and  death  are 
olearly  referable  to  peritonitis.  7.  In  the  perforation  from  disease,  the  aper- 
ture is  commonly  of  an  oval  or  rounded  form,  about  half  an  inch  in  diameter, 
situated  in  or  near  the  lesser  curvature  of  the  stomach,  and  the  edges  are 
smooth.  The  outer  margin  of  the  aperture  is  often  blackened,  and  the  aper- 
ture itself  is  funnel-shaped  from  within  outwards,  t.  e.  the  mucous  coat  is  the 
most  removed,  and  the  outer  or  peritoneal  coat,  the  least.    The  coats  of  the 
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domacb,  rauod  tbe  edge  of  the  apertore,  are  osaally  thickened  for  some  distance  i 
and  when  cut,  they  have  almost  a  cartilaginoas  hardness.  These  characters  of 
the  aperture  will  not  only  indicate*  whether  it  be  the  result  of  poisoning  or  dis- 
ease; but  the  absence  of  poison  from  the  stomach,  with  the  want  of  other  cha- 
racteristic marks  of  irritant  poisoning,  would  enable  us  to  say,  that  disease  was 
the  cause.  Besides,  the  history  of  the  case  during  life,  would  materially  assist 
us  in  our  diagnosis.  The  great  risk  in  all  these  cases,  is  that  the  effects  of  dis- 
ease may  be  mistaken  for  those  of  poisoning;  for  we  are  not  likely  to  mistake  a 
perforation  caused  by  irritant  poison  for  the  result  of  disease.  Among  numerous 
instances,  tending  to  show  the  medk:o-legal  importance  of  this  subject,  I  shall 
select  one,  which  came  before  Mr.  Hilton  and  myself  for  examination.  A  female 
io  a  noble  &mily,  aged  twenty -three,  died  somewhat  suddenly,  under  suspicions 
circumstances.  She  had  been  unwell  for  about  three  weeks,  and  was  subject  . 
to  occasional  vomiting  and  disorder  of  the  stomach.  Still,  her  illness  was  so 
slight  that  it  did  not  in  the  least  interfere  with  the  performance  of  her  usual  du- 
ties. One  afternoon,  about  four  o'clock,  and  about  three  hours  after  her  kist 
meal,  she  was  suddenly  seized  with  the  most  excruciating  pain  in  the  abdomen, 
aod  violent  vomiting.  Her  skin  was  cold  and  clammy,  and  tiie  abdomen  tender 
and  painful  It  was  suspected  that  she  had  taken  poison  ;  and  magnesia  and 
sulphate  of  magnesia  were  given  to  her.  No  poison  was  found  in  the  room,  and 
she  strongly  denied  the  imputation.  The  symptoms  became  worse,  the  vomit- 
ing more  violent,  and  shedied  the  following  morning,  about  fifteen  hours  after  her 
first  seizure.  On  inspection  all  the  organs  were  found  healthy,  except  those  of 
the  abdomen.  There  were  here  strong  marks  of  peritoneal  inflammation :  the 
intestines  were  loosely  adherent  to  each  other,  and  a  quantity  of  lymph  was 
efiiised  around  them. .  The  cavity  contained  about  a  pint  of  liquid,  which  had 
escaped  from  an  aperture  in  the  stomach.  This  liquid  was  reserved  for  ana^ 
lysis.  The  stomach  was  laid  open  by  making  an  incision  along  its  greater  cur- 
vature. It  was  empty.  At  the  upper  and  posterior  part,  near  the  pyloric  end 
of  the  smaller  curvature,  was  an  opening  of  an  oval  shape,  about  half  an  inch  in 
its  longest  diameter.  The  edges  were  firm,  hard,  and  smooth,  presenting  not 
the  least  appearance  of  laceration  or  ulceration.  They  were  bevelled  off  from 
within  outwards,  being  thinned  towards  the  peritoneal  coat,  the  aperture  in 
which  was  much  smaller  than  that  in  the  npucous  membrane.  There  was  no 
sign  of  inflammation  in  the  membranes  around;  but  the  peritoneum,  about  the 
edge  of  the  aperture,  had  a  black  appearance,  and  the  coats  of  the  stomach  were 
thickened*  At  the  lower  part,  near  the  larger  curvature,  there  were  thick,  irre- 
gular, black  striae,  the  mucous  membrane  being  raised  and  blackened,  but  not 
softened.  These  stria  appeared  like  those  produced  by  sulphuric  acid ;  but  there 
was  no  corrosion,  and  on  applying  test  paper  there  was  no  acid  reaction.  The 
black  matter  was  interspersed  with  a  yellowish  coloured  substance.  The 
liquids  taken  from  the  abdomen,  as  well  as  the  coats  of  the  stomach,  were  che- 
mically examined ;  but  not  a  trace  of  poison  could  be  detected.  Considering  the 
time  of  the  occurrence  of  symptoms,  their  nature,  the  absence  of  poison  from  the 
viscera  and  their  contents, — the  suspicion  of  poisoning  was  at  once  negatived, 
especially  when,the  above  facts  were  taken  with  the  post-mortem  appearances. 
The  medical  opinion  given  was,  1.  That  the  deceased  had  died  from  peritonitis, 
caused  by  extravasation  of  the  contents  of  the  stomach.  2.  That  this  extrava- 
sation was  owing  to  a  perforation  of  the  coats  of  the  organ,  caused  by  slow  and 
insidious  disease,  and  not  by  poison. 

It  has  been  hitherto  supposed  that  perforation  of  the  stomach  must  necessarily 
prove  fatal.  This  is  undoubtedly  the  ordinary  result,  but  the  fatal  effect  dependis 
on  peritonitis,  excited  by  extravasation  of  the  contents  of  the  organ.  Under 
favourable  circumstances,  and  by  judicious  treatment,  no  extravasation  may 
take  place,  and  the  individual  may  entirely  recover; — as  the  aperture  ultimately 
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^becomes  closed  by  adhesion  to  the  surroimdiiigr  viseera.  Of  this  dosttre  of  idci^ 
rated  apertures  in  the  stomach,  several  specimens  are  presenred  in  the  museum  of 
Guy's  Hospital.  This  fact  is  interesting  to  the  medical  jurist,  as  a  ease  mighty 
from  the  symptoms,  be  mistaken  for  one  of  poisoning;  although,  when  taken 
on  the  whole,  they  are  unlike  those  produced  by  irritant  poison.  An  a|^ 
parenlly  well  marked  instance  of  recovery  from  perforation  is  reported  hy  Dr. 
Hughes.  (6.  H.  Rep.  N.  S.  iv.  332.)  The  patient  recovered  from  tiie  first 
attack,  but  ultimately  died  from  another  perforating  ulcer,  which  led  to  extras 
vasation.     (Gaibe  by  Mr.  Hilton,  ib.  343.) 

Sponttvitom  or  Gelatinized  Per/oration.'^The  stomach  is  occasionally 
subject  to  a  spontaneous  change,  by  which  its  coats  become  sofrened  and  give 
way,  generally  at  the  cardiac  extremity.  As  the  extravasation  of  the  contents 
of  die  organ  in  such  a  case  never  gives  rise  to  peritoneal  inflammation,  and  no 
symptoms  occur  prior  to  death  to  indicate  the  existence  of  so  extensive  a  de- 
struction of  parts,  ityis  presumed  to  be  a  post-mortem  change,  and  the  stomal^ 
is  supposed  to  undergo  a  process  of  solution  soon  after  death.  It  is  commonly 
attributed  to  the  solvent  action  of  the  gastric  juice,  the  spleen,  diaphragm,  and 
other  viscera  being  sometimes  softened.  (For  some  remarks  on  this  subject, 
by  Dr.  Budd,  see  Med.  6az.  xxxix.  895.)  In  January  1845, 1  met  with  an 
instance  of  this  perforation  in  a  child  between  two  and  three  years  of  age* 
It  was  seized  with  convulsions,  became  insensible,  and  died  twenty-three  hours 
afterwards.  After  death,  the  cardiac  end  of  the  stomach  was  found  destroyed 
to  the  extent  of  three  inches;  and  the  edges  were  softened  and  blackened. 
There  was  no  food  in  the  stomach,  nor  had  any  thing  passed  into  the  organ  for 
thirty-two  hours  before  death !  It  was  therefore  impossible  to  ascribe  death 
to  the  perforation,  or  the  perforation  to  poison.  (For  a  frill  account  of  this 
case,  see  Med.  6az.  xxxvi.  32.)  In  October  1846, 1  found  the  same  condition 
of  the  stomach  in  an  infant  aged  nineteen  months,  suspected  to  have  died  from 
poison  administered  to  it  tiiree  months  before.  The  cause  of  death  in  this  case 
was  mesenteric  disease.  The  stomachs  of  young  children  at  the  cardiac  end 
are  always  very  thin,  and  thus  but  a  slight  softening  action  is  required  to  bring 
about  a  destruction  of  the  coats.  The  same  effect  is  observed  in  rabbits,  in 
which  the  coats  of  the  stomach  are  remarkably  thin,  and  are  often  found  quite 
pulpy  on  inspection,  irrespective  of  disease  or  the  presence  of  poison.  This 
form  of  perforation  is,  so  far  as  I  can  judge,  by  no  means  common.  It  is 
reported  to  have  been  met  with  in  children  affected  with  hydrocephalus, — ^in 
those  who  have  died  from  typhus  fever; — and,  according  to  Andral,  in  females 
who  have  died  during  parturition.  Dr.  Macintyre  informed  me  that  he  had 
met  with  two  cases  of  tliis  kind  of  perforation  in  young  subjects  affected  with 
diabetes.  The  conditions  for  its  production,  whether  local  or  constitutional, 
and  the  circumstances  under  which  it  occurs,  are  very  obscure.  ^Med.  Gaz. 
xxxix.  897.)  The  fact  of  most  importance  to  the  medical  jurist  is,  however, 
that  it  is  unattended  by  any  marked  symptoms  during  life.  Some  French 
pathologists  describe  cases  of  what  they  term  gelatinized  perforation,  in  which 
gastric  disorder  had  existed.  Chaussier,  indeed,  believed  that  this  form  of 
perforation  always  depended  on  a  particular  disease  of  the  organ ;  and  he 
denied,  from  the  results  of  his  own  experiments,  that  the  gastric  juice  had 
any  solvent  action.  (Flandin,  Traite  des  Poisons,  i.  259.)  The  inspection  of 
the  body,  with  the  general  history  of  the  case,  must,  however,  suffice  to  remove 
any  difficulty  in  forming  an  opinion  as  to  whether  the  extensive  destruction 
commonly  met  with,  has  or  has  not  arisen  from  poison.  Thus,  the  aperture, 
which  is  always  situated  in  that  part  of  the  stomach  which  lies  to  the  left  of 
the  cardia,  is  very  large,  of  an  irregular  form,  and  rag^^ed  and  pulpy  at  the 
edges.  These  have  the  appearance  of  being  scraped;  the  mucous  membrane 
of  the  stomach  is  not  found  inflamed.    There  is  occasionally  slight  redness, 
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with  duk  bTown  or  almost  black  stri®  in  and  near  the  dissolved  coats,  which 
hsTe  an  aeid  reaction.  It  can  only  be  confounded  with  perforation  by  the 
aelioa  of  corrosives;  but  the  well-murked  symptoms  during  life,  and  the  detec- 
tion of  the  poison  af^  death,  together  with  the  changes  in  the  fauces  and 
CBioirfiagus,  will  at  onoe  indicate  the  perforation  produced  by  corrosive  poison. 
The  only  oase  in  which  any  mistake  is  likely  to  occur,  is  where,  conjoined 
with  the  diseovery  of  perforation  after  death,  there  may  have  existed  some 
qnnptoms  of  irritation  in  the  alimentary  canal  during  life.  It  is  possible  that 
s  person  may  die  under  symptoms  somewhat  resembling  irritant  poisoning, 
uid  aOer  death  the  gastric  secretion  may  destroy  the  parietes  of  the  stomach ; 
but  such  a  singular  combination  of  circumstances  must  be  most  unusual.  This, 
however,  signifies  litde  in  a  legal  point  of  view,  for  persons  charged  with  the 
crime  of  poisoning,  are  frequently  acquitted  on  the  barest  medical  possibilities. 
One  case  of  this  doubtful  character  is  on  record.  I  allude  to  that  of  Miis  Bum»t 
for  the  nrarder  of  whom,  by  poison,  a  Mr.  Angus  of  Liverpool  was  tried  in 
the  year  1808.  It  is  not  necessary  to  enter  into  the  particulars  of  the  case ; 
Nnce  the  post-mortem  appearances  are  imperfectly  described  in  thb  report 
Ahhough  the  symptoms,  resembling  irritant  poisoning,  under  which  &e  de- 
eeaaed  Laboared,  were  not  accounted  for,  yet  there  was  great  reason  to  believe 
that  they  were  not  connected  with,  the  perforation  of  the  stomach,  which,  on 
the  whole,  bore  the  characters  assigned  to  that  produced  by  the  gastric  secre- 
tioB.  The  charge  of  poisoning  was  not  sustained  by  chemical  or  pathological 
evideAce,  and  the  prisoner  was  acquitted.  The  evidence  given  on  this  trial, 
is  well  worthy  of  the  attention  of  every  medical  practitioner.  It  shows  on 
what  a  nice  Iralance  of  proofs  charges  of  poisoning  sometimes  rest,  and  how 
important  it  is  that  a  medical  jurist  should  be  acquainted  with  all  the  circum- 
stances under  which  perforations  of  the  stomach  may  occur. 

Perforation  of  the  (EnophagUB  and  IrUeslinea, — Other  parts  of  the  alimen- 
tary canal  are  liable  to  become  perforated :  but  not,  so  far  as  I  have  been  able 
to  ascertain,  by  the  action  of  poison.  The  (esophagus  may  become  softened 
hy  the  cont^t  of  corrosive  poison,  but  this  rapidly  passes  through  the  tube 
and  lodges  in  the  stomach.  As  Dr.  Ghristison  observes,  it  is  not  probable 
diat  a  corrosive  poison  could  ever  perforate  the  intestines  from  within  outwards, 
lince  its  action  would  be  chiefly  expended  on  the  stomach,  and  it  is  not  likely 
to  reach  any  portion  of  the  intestines  in  a  state  sufficiendy  concentrated  to 
destroy  itie  coats  by  chemical  action.  (On  poisons,  140.)  If  a  large  quantity 
of  corrosive  poison  flowed  through  an  aperture  in  the  stomach  upon  the  intes- 
tines, then  die  coats  might  become  destroyed  from  without  inwards.  The 
lower  portion  of  the  oesophagus,  and  various  parts  of  the  intestinal  tube,  have 
been  found  in  several  instances  softened  and  destroyed,  the  aperture  presenting 
all  those  characters  which  have  been  described  in  speaking  of  spontaneous  or 
gelatinized  perforation  of  the  stomach.  "  This  change  in  the  oesophagus  is 
ascribed  to  a  solvent  action  of  the  gastric  juice,  which  enters  the  tube  by  regur- 
gitation; bat  this  explanation  cannot  apply  to  the  intestines.  An  interesting 
case  of  softening  of  die  intestines,  from  the  duodenum  to  the  sigmoid  flexure  of 
the  colon,  is  reported  by  Mr.  J.  Smith :  the  child  died  of  hydrocephalus.  (See 
Med.  Qaz.  ii.  610.)  The  intestinal  tube  may  become  perforated  in  any  part 
by  uleeration,  depending  either  on  disease  or  on  the  action  of  irritant  poison ; 
bat  ulceration  of  the  intestines  from  poison  proceeding  to  perforation  of  the 
coats,  is  a  very  rare  condition. 

Gases  of  perforation  oflhe  inl^tines  from  disease  are  occasionally  met  with. 
They  require  the  attention  of  the  medical  jurist,  since  they  may  be  easily  mis- 
tsken  for  cases  of  poisoning.  The  following  instance  of  perforation  of  the 
duodenum  is  reported  by  Mr.  Bailey  (Med.  Times,  Dec.  19,  1846,  p.  223.) 
A  iemale,  et  28,  was  taken  suddenly  ill.    There  was  great  anxiety  of  counte* 
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nance,  small  and  frequent  pol«e«  ooM  extremities,  with  occasional  ^ntctation^^ 
of  wind  ax^d  vomiting.  She  suffered  excruciating  pain  in  the  region  of  the 
duodenum,  which  caused  her  to  double  up  her  body.  Her  bowels  had  been 
only  partially  opened  the  day  before.  In  about  nine  hours  there  was  great 
tenderness  of  the  abdomen;  die  pulse  was  smaller;  but  the  bowels,  in  spite 
of  the  administration  of  medicine,  were  still  unmoved.  She  gradually  sank, 
and  died  in  about  fourteen  hours  and  a  half  from  the  time  she  was  first  seized. 
Thus  far  the  symptoms  would'  indicate  that  the  case  was  one  of  acute  perito- 
nitis, and  not  of  irritant  poisoning.  Nevertheless  the  circumstances  were  ex- 
traordinary, and  rumours  were  spread  that  her  husband  had  poisoned  her. 
The  deceased,  it  appeared,  had  only  been  married  the  previous  day;  she  and 
her  husband  did  not  retire  to  rest  until  three  o'clock  in  the  morning,  and  the 
attack  came  on  suddenly,  by  a  fit  of  severe  pain,  at  nine  o'clock,  t.  e.  six  hours 
after  they  had  retired  to  rest.  An  inspection  of  the  body  showed  all  the 
usual  marks  of  peritoneal  inflammation,  and  the  duodenum,  in  its  transverse 
portion,  was  found  to  have  a  circular  opening  in  it,  surrounded  by  a  blank 
margin  externally ;  while  internally  the  perforation  seemed  larger,  its  sides 
slopmg  off.  The  mucous  membrane  was  softened  for  some  distance  around 
the  ulceration,  afifording  evidence  of  the  existence  of  previous  inflammation. 
It  appeared  that  the  deceased  had  been  a  cook  up  to  the  day  of  her  marriage. 
The  only  symptom  manifested  before  the  attack  was,  that  she  had  been  for 
some  time  subject  to  pain  in  her  right  side.  (See  also  Cormack's  Ed.  Jour. 
June  1845,  p.  445;  and  Lancet,  July  18,  1846,  p.  67.) 

An  interesting  case  of  perforation  of  the  ilium,  in  which  two  apertares 
were  found,  is  reported  by  Dr.  Zartmann.  (Casper's  Wochenschrift,  Marz 
14,  1846.)  Death  took  place  in  two  days,  from  peritonitis.  One  aperture 
was  only  the  sixth  of  an  inch  in  diameter.  The  edges  of  both  were  smooth, 
as  if  punched  out. 

There  is  another  insidious  form  in  which  perforation  of  the  intestines  may 
present  itself,  and  cause  fatal  peritonitis.  This  is  by  the  formation  of  an  ul- 
cerated aperture  in  the  appendix  vermiformis  cceci,  of  which  two  cases  have 
been  communicated  to  me  by  a  former  pupil,  both  occurring  in  young  men. 
The  perforation  was  produced  in  these  instances  by  the  pressure  of  a  hard  sub- 
stance lodged  in  the  extreme  end.  In  one  instance  I  analysed  this  hard  con- 
cretion, and  found  it  to  consist  of  inspissated  mucus,  biUary  matter,  and  a 
larse  quantity  of  carbonate  of  lime.  It  was  of  an  irregular  form  and  structure, 
and  about  the  size  of  a  large  pea.  In  both  instances  death  was  caused  by 
peritonitis,  produced  by  extravasation  of  the  contents  of  the  intestines,  and 
the  aperture  was  so  small  that  it  might  have  been  easily  overlooked.  It  is 
remarkable  that  the  introduction  into  the  appendix  cosci  of  any  foreigil  sub- 
stance, as  the  pip  of  an  apple,  or  a  small  bean,  or  cherry  stone,  is  Uable  to 
excite  fatal  inflammation,  ulceration,  or  gangrene,  and  death.  An  interesting 
case  of  this  kind  has  been  reported  by  Mr.  Nelson  (Amer.  Joum.  Med.  Science, 
Feb.  1847,  p.  258.)  The  fact  is  important  in  relation  to  the  causes  of  sudden 
death. 

Ferf oration  by  ii^orm*.— -Itis  now  generally  admitted  that  the  various  species 
of  worms  which  infest  the  alimentary  canal  of  the  human  subject,  may,  in 
some  rare  cases,  by  irritating  or  even  perforating  the  intestines,  give  rise  to 
symptoms  which  may  be  mistaken  for  those  of  poisoning.  One  of  tiie  most 
recent  writers  on  toxicology,  M.  Flandin,  denies  that  perforation  can  ever  take 
place  from  this  cause  (Des  Poisons,  i.  304,  1846 ;)  but  as  this  denial  is  based 
on  theory,  while  the  statement  which  he  impugns  rests  upon  good  authority, 
it  is  unnecessary  to  discuss  this  as  •an  unsettled  question.  He  supports  his 
opinion  by  the  authority  of  Rudolphi,  who  states  that  the  entozoa  have  no 
oigans  capable  of  perforating  the  intestinal  coats, — ^by  the  view  entertained 
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hy  M.  DHfaxdin,  tliat  wonns  are  never  injarioue  to  aaimab,  because  they  af6 
often  found  in  large  numbers  when  the  previoua  health  of  tiie  animal  has  been 
uninjured,— ^and  by  the  statement  of  Andral,  who,  however,  merely  says,  that 
if  worms  have  the  power  of  perforating  the  intestines,  the  cases  in  which  this 
happens,  are  exceedingly  rare— a  conclusion  in  which  most  pathologists  will 
entirely  agree  with  him.  Several  instances  are  on  record  in  which  perforation 
has  been  thus  caused,  and  the  worm  or  worms  have  been  found  in  the  perito- 
neal cavity.  A  well-marked  case  of  perforation  of  the  ileum  by  an  ascaris 
famibriooides,  leading  to  death  from  effusion  and  peritonitis,  is  reported  by  Mr. 
Kell.  The  opening  through  the  intestine  was  of  a  circular  form,  and  corres- 
ponded in  magnitu(fe  with  the  size  of  the  worm,  which  was  eight  inches  long. 
The  worm  was  found  among  the  intestines,  between  the  umbiScus  and  pubes. 

iMed.  Gaz.  ii.  050.)  These  worms  may  even  perforate  the  abdominal  parietes. 
See  cases  by  Dr.  Young,  Med.  Gaz.  ii.  748.)  Vogel  says  of  ascaris  lumbri- 
ooides,  that  in  certain  cases  it  is  capable  of  perforating  the  intestine,  by  thrust* 
wg  asunder  with  its  head  the  fibres  of  the  intestinal  coats.  (Pathological 
Anatomy,  Day's  translation,  p.  464.)  When  perforation  takes  place  from  this 
eanae,  it  will  be  indicated  by  the  discovery  of  the  entozoon  in  the  cavity  of 
the  peritoneum,  or  near  the  aperture  in  the  intestine.  (See  a  case  in  Gormack's 
£d.  Joum.  June  1845,  p.  447.) 

In  a  case  of  suspected  irritant  poisoning,  when  worms  are  discovered  in 
Ihs  intestinal  canal,  an  attempt  is  not  unfrequendy  made  in  the  defence  to 
refer  the  symptoms  of  irritadon  to  the  presence  of  these  entozoa.  If  the 
symptoms  of  poisoning  be  well  marked,  and  some  of  the  poison  be  discovered 
in  the  body,  such  a  defence  must  be  a  hopeless  struggle  against  medical  facts. 
This  objection  was  taken  to  the  evidence  from  symptoms  in  one  case  of  arseni- 
eil  poiBoning;  but  the  disturbance  occasioned  by  worms  is  commonly  slight, 
and  is  very  rarely  accompanied  by  vomiting  and  puiging.  A  solitary  instance 
ii  quoted  by  Dr.  Ghristison,  in  which  a  child  appears  to  have  died  under 
symptoms  of  narcotico-irritant  poisoning  as  an  effect  of  worms.  Several 
honored  ascarides  were  found  in  the  intestines,  and  thirteen  in  the  stomach. 
(On  Poisonfl,  133.)  In  two  instances  of  arsenical  poisoning  which  have  lately 
oecurred,  I  found  a  large  ascaris  lumbricoides  in  the  small  intestines.  There 
conhl  not,  however,  be  the  slightest  doubt  that  the  sole  cause  of  death  was 
poiwn.  In  one  instance  the  ascaris  was  well  washed  from  adhering  mucus, 
and  examined  for  arsenic  by  Reinsch's  process : — the  poison  was  abundanU^ 
diioovered  in  it.  (G.  H.  Rep.  N.  S.  iv.  462.)  Under  such  circumstances  it 
wodd  be  impossible  to  refer  the  symptoms  of  irritation  to  worms.  A  case 
viU  be  mentioned  in  the  chapter  on  Mixed  Mineral  Acids,  in  which,  on 
examining  the  body  of  a  person  who  had  taken  an  ounce  and  a  half  of  muriatic 
aeidfthe  jejunum  was  found  perforated  by  a  lumbricus;  but  the  acid  was 
beyond  all  doubt  the  cause  of  death. 

That,  however,  the  presence  of  worms  in  the  body  may  become  a  ground  of 
defence,  is  sufficiendy  proved  by  two  cases  reported  by  M.  Flandin.  A  young 
man  was  charged  with  having  poisoned  his  father  with  arsenic.  A  very  small 
qnantity  of  the  poison  was  detected  in  the  tissues  of  the  body  only.  The 
report  of  the  inspection  stated,  that  there  was  a  large  number  of  the  ascarides 
hunbricoides  in  the  intestinal  canal,  and  some  were  even  found  in  the  oesophagus. 
A  discussion  on  the  cause  of  death  arose  between  the  counsel  employed  in  the 
defence,  who  based  his  arguments  on  a  memoir  by  M.  Ra^ail,  and  the  medical 
witness,  who  had  discovered  arsenic  in  the  body,  but  especially  in  the  liver. 
It  was  contended  that  the  quantity  of  arsenic  found  was  not  sufficient  to  cause 
death  (for  the  fallacy  of  an  argument  of  this  kind,  see  post  Chemical  Analvsis, 
p.  136 ;)  and  that  the  presence  of  the  ascarides  explained  satisfactorily  the 
I  of  the  symptoms,  and  their  rapidly  fatal  course.  The  deceased,  it  was 
10 
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alleged,  had  been  suffocated  by  the  worauh  which  had  canoed  compreasion  of 
the  bowelsi  and  had  even  aacended  mto  the  oeaophagua !  The  witneaaea  re* 
plied,  that  arsenic  was  never  found  in  the  healuiy  human  body «-— that  the 
presence  of  worms  could  not  account  for  the  presence  of  arsenic  in  the  tiaaues,'"- 
while  the  detection  of  the  poison,  on  the  other  hand,  accounted  for  all  the 
symptoms,  even  for  the  passage  of  the  worms  into  the  cesophagus  as  a  result 
of  violent  vomitiag.    To  no  other  circumstance  could  death  be  attribiited. 

In  the  second  case,  an  empiric  applied  to  the  -cancerous  breast  of  a  female, 
a  plaster  covered  with  arsenious  acid.  Symptoms  of  poisoning  by  abaorption 
followed,  and  the  woman  died.  Arsenic  was  detected  in  the  liver.  An  ascaris 
was  found  in  the  intestines.  On  removing  the  whole  of  the  viscera,  which 
were  in  a  highly  putrefied  state,  a  portion  gave  way,  and  the  worm  appeared 
through  the  lacerated  aperture.  There  had  been  no  extravasation,  nor  any 
mark  of  peritonitis.  The  defence  was,  that  the  deceased  had  died  from  per- 
foration of  the  intestine  by  the  worm.  This  was  denied  by  the  witnesses, 
who  contended  that  had  this  been  the  case,  there  would  have  been  extravaaa* 
tion.  The  escape  of  the  worm  was  owing  to  accidental  laceration  of  the  viscera 
during  the  inspection.  The  symptoms  of  the  disease  were  clearly  those  of 
poisoning  and  not  of  peritonitis.     (Des  Poisons,  i.  307  and  507.) 

Five  species  of  parasitic  worms  have  been  hitherto  found  in  the^human  in- 
testines : — 1.  AMcaris  lumbricoideSf  or  round  worm.  2.  TrichocephaUts  ditpatj 
or  long  thread  worm.  3.  OxurU^  or  ^acaria  vermicularis,  common  thread 
worm.  4.  Tesnia  iolium^  common  tape  worm :  and  5.  Tmnia  lata  {Bothrie" 
cephaluH)  broad  tape  worm. 

1.  The  Jlicaris  hmbricoidea  is  very  common.  It  is  a  round  cylindrical 
worm  pointed  at  both  ends,  especially  at  the  anterior  extremity:  it  varies  in 
length  from  one  inch  to  ten  or  even  fifteen  inches.  It  is  usually  of  a  whitish 
or  brownish  red  colour,  and  occasionally  blood-red.  A  delicate  furrow  runs 
along  the  body  on  both  sides.  This  worm  occurs  especially  in  young  children, 
and  is  of\en  found  in  great  numbers  without  any  disturbance  of  health.  When 
accumulated  in  large  quantities,  the  ascarides  are  liable  to  excite  intestinal  ir- 
ritation. 

2.  The  Triehocephalus  dispar  is  a  thin  and  thread-like  wonn,  varying  in 
length  from  an  inch  and  a  half  to  two  inches.  It  is  usually  white,  sometimea 
slightly  coloured :  it  frequently  occurs  in  the  large  intestines,  especially  in  the 
c(Bcum.  According  to  Vogel,  it  is  found,  gregarious  or  solitary,  in  nearly  half 
the  subjects  exammed; — it  is  firmly  adherent  by  its  capillary  head  to  the 
mucous  membrane.  Those  persons,  in  whose  bodies  &is  worm  has  been 
found  in  very  laige  numbers,  have  not  exhibited  any  symptoms  of  its  pre- 
sence. 

3.  Oxyuris, — This  is  a  thin  white  worm,  smaller  than  the  triehocephalus; 
it  occurs  in  the  large  intestines,  particularly  in  the  rectum,  and  it  is  espe- 
cially common  in  infants.  The  male,  which  is  smaller  than  the  female,  varies 
in  length  from  a  line  to  a  line  and  a  half.  It  is  spirally  coiled  at  the  tail,  and 
often  completely  assumes  the  form  of  a  ring. 

4.  Txnia  9olium. — A  riband-shaped,  long  pointed  worm,  of  a  milk-while 
or  yellowish  colour.  Its  length  sometimes  exceeds  twenty  feet ;  its  breadth  varies 
from  a  quarter  to  a  half  an  inch,  but  it  is  less  at  the  head;  its  greatest  thick- 
ness does  not  exceed  the  twelfth  of  an  inch.  It  inhabits  the  sm^  intestines  of 
the  human  subject,  but  only  in  certain  parts  of  the  world.  It  remains  in  the 
body  fox  a  long  period,  without  its  presence  being  indicated  by  the  alighteet 
symptoms. 

Tsenia  lata. — This  worm  closely  resembles  the  preeed^lg•  It  varies  in 
length  from  one  foot  to  twenty  or  even  forty  feet.  There  are  but  very  slight 
differences  between  this  and  the  tenia  solium  or  vulgaris.  (See  on  this  sub- 
ject VogePs  Pathological  Anatomy,  Day's  Translation,  p.  470.) 
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FOR  CONOOCTINO  AN  ANALYSIS— ^CIRCUMSTANCES  UNDER  WHICH  AN  ANALYSIS  MAY  BE 

RBQUIRED FAILURE    OF   CHEMICAL   EVIDENCE CAUSES   OF    THE   NON-DETECTION   OF 

POISON—- LOSS  BY  ELIMINATION  AND  PUTREFACTION— EVIDENCE  FROM  THE  QUANTITY 
POUND  IN  THE  BODY— DELICACY  OP  ANALYSIS POISONS  IN  TESTS  AND  APPARATUS- 
DANGER  OP  PREMATURE  OPINIONS — FALLACIES  IN  CHEMICAL  ANALYSIS. 

Convieiions  vnthovt  chemical  evidence. — It  has  been  supposed  that  chemical 
evidence  of  poisoning  was  always  necessary,  and  that  the  corpus  delicti  was 
not  made  out,  unless  the  poison  were  discovered  by  a  chemical  analysis. 
This,  howeyer,  is  not  a  correct  view  of  the  matter.  There  are  many  poisons 
whieh  cannot,  at  present,  be  detected  by  chemical  analysis,  and  among  those 
sosceptible  of  analysis,  there  are  numerous  circumstances  which  may  occur  to 
prevent  their  detection  in  the  food,  the  vomited  Aiatters,  or  the  contents  of  the 
▼iscera,  in  the  dead.  If  such  a  rule  were  recognised  by  law,  many  criminals 
would  escape  conviction.  All  that  is  required  legally,  is  that  there  should  be 
satisfactory  proof  of  a  person  having  died  from  poison; — the  discovery  of 
poison  in  the  body,  is  not  necessarily  evidence  of  its  having  caused  deatl^,  nor 
is  its  non-discovery  evidence  that  death  has  not  been  caused  by  it.  If  by  the 
svmptoms  and  post-mortem  appearances,  with  or  without  moral  circumstances, 
it  can  be  made  clear  to  the  minds  of  a  jury  that  death  has  been  caused  by 
poison,  nothing  more  is  required ;  the  evidence  from  chemical  analysis  may 
Se  then  safely  dispensed  with.  In  cases  of  murder,  the  law  commonly  requires 
that  the  body  of  a  deceased  person  should  be  produced,  fh  order  that  the  cause 
of  death  may  be  verified  ;  but  this  is  not  absolutely  necessary,  for  several  con- 
victions for  murder  have  very  properly  taken  place,  where  the  bodies  of  the 
nnirdered  persons  have  not  been  forthcoming.  Thus,  then,  we  must  not  sup- 
pose that  a  charge  of  poisoning  cannot  be  sustained  without  chemical  evidence 
being  produced  of  the  nature  of  the  substance  taken.  The  fact  of  a  poison 
having  been  used,  as  well  as  its  nature,  may  be  determined  from  other  circum- 
stances. In  the  case  of  Donellan  already  referred  to,  the  qply  evidence  of  the 
natnre  of  the  poison  used,  was  the  odour  perceived  by  a  non-professional  per- 
son. The  effects  which  followed  made  up  for  the  want  of  clear  chemical  proof 
of  its  nature.  As  some  objections  have  been  offered  to  the  propriety  of  a  con- 
viction in  this  case,  I  may  refer  to  two  others  :— one  the  case  of  a  man  named 
Thorn,  tried  at  the  Aberdeen  Autumn  Circuit,  1821,  for  poisoning  a  person 
named  Mitchell  with  arsenic.  No  trace  of  poison  could  be  detected  ;  but  a 
conviction  very  properly  took  place  on  evidence  from  symptoms  and  post- 
mortem appearances)- coupled  with  moral  circumstances.  A  still  more  recent 
instance  occurred  at  the  Mdnaghan  Lent  Assizes,  1841,  where  a  woman  was 
convicted  of  poisoning  her  husband,  although  the  nature  of  the  poison  could 
not  be  determined  by  the  most  carefully  conducted  chemical  analysis.  The 
poison  was  considered  to  have  been  aconite.  (See  also  Humphrey's  case, 
ante,  p.  47.)  , 

On  the  other  hand,  when  the  other  branches  of  evidence  are  weak  or  defec- 
tive, the  detection  of  the  poison  by  chemical  analysis  becomes  of  such  import 
tance,  that  if  it  fail,  an  acquittal  will  follow.  Conjoined  with  strong  moral  cir- 
cumstances, chemical  evidence  will  often  lead  to  conviction  when  post-mortem 
appearances  are  entirely  wanting,  and  the  evidence  from  symptoms  is  very  im- 
perfect   The  great  value  of  chemical  evidence  in  otherwise  doubtful  cases  of 
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poisoning,  was  never  more  strongly  shown  than  at  the  trial  of  Mary  Ann  Bur- 
dock at  Bristol,  in  1835,  for  poisoning  Clara  Smith  with  orpiment.  The  body 
of  the  deceased  had  been  buried  fourteen  months:  it  was  exhumed,  and  the 
poison  discovered  in  the  stomach  and  viscera.  It  must  be  dear  to  all  medical 
jurists,  that  had  it  not  been  for  the  detection  of  the  poison  in  the  viscera  after 
this  long  period  of  time,  the  prisoner  would  roost  probably  have  been  acquitted. 
We  cannot  therefore  be  surprised  to  find  that  it  is  this  branch  of  evidence  which 
is  deemed  most  satisfactory  to  the  puUic  mind,  and  which  is  earnestly  sought 
for  by  our  law  authorities  on  charges  of  poisoning.  The  reason  is,  that  In  most 
eases,  it  demonstrates  at  once  the  means  of  death ;  while  symptoms  and  post- 
mortem appearances  are,  as  we  have  seen,  ftdlible  criteria,  unless  many  cirsum- 
stances,  dten  difficult  of  appreciation,  are  fully  considered  by  the  medical 
witness.  Many  coroners  are  not  sufficiently  aware  of  the  importance  of  this 
branch  of  evidence  in  cases  of  suspicious  death.  In  several  instances  of  recent 
occurrence,  the  fact  of  poisoning  has  been  established  by  a  chemical  analysis  of 
the  contents  of  the  stomach  long  after  interment,  although  verdicts  of  natural 
death  bad  been  previously  returned.  In  order  to  put  a  check  on  the  extensive 
but  secret  destruction  of  life  by  poison  In  this  country,  chemical  analysis  of  the 
^Contents  of  the  stomach  should  be  more  frequently  made.  Impunity  in  one  in- 
stance, as  a  result  of  a  careless  inquiry,  uniformly  leads  to  the  perpetration  of  a 
series  of  murders. 

Rules  for  conducting  an  anaiysis. — Before  proceeding  to  the  analysis  of  any 
suspected  substance,  we  should,  if  possible,  make  ourselves  fully  acquainted  either 
with  the  symptoms  or  post-mcntem  appearances,  or  both,  observed  in  the  person 
suspected  to  have  been  poisoned.  We  may  by  a  knowledge  of  these  fiicts  de- 
termine, i  priori,  whether  we  shall  have  to  search  for  a  narcotic,  irritant,  or 
corrosive  substance.  The  kind  of  poison  may  often  be  predicted  from  the  symp- 
toms and  post-mortem  appearances,  and  our  analysis  directed  accordingly.  I 
have,  however,  known  more  than  one  instance,  where  an  irritant  poison  has 
been  sought  for  in  the  contents  of  the  stomach,  when  every  fact  connected  with 
the  death  of  the  party,  as  well  as  the  rapidity  with  which  death  took  place,  tended 
clearly  to  show  that  if  any  poison  had  been  used,  it  must  have  been  one  of  the 
pure  narcotics*  It  is  not  unusual  to  find  the  examination  of  medical  witnesses 
misconducted  in  Courts  of  law,  in  relation  to  the  effects  of  persons.  The  deceased 
may  have  died  from  a  narcotic,  while  questions  relative  to  the  action  of  irri- 
tants alone,  will  be  put  by  the  counsel  for  the  prosecution  and  defence.  The 
cbemk»l  evidence  tnay  be  divided  into  several  branches.  The  analysis  may 
extend— 

1.  To  the  pure  poison.  We  may  be  required  to  state  the  nature  of  a  sub- 
stance (part  of  the  poison  administered)  found  in  the  possession  of  a  prisoner. 

2.  The  analysis  may  be  confined  to  a  portion  of  the  substance  of  which  the 
affected  party  partook ;  and  here  the  poison  is  usually  mixed  up  with  liquids  or 
solids  of  an  organic  nature.  The  steps  of  tl\p  analysis  become  then  rather  more 
difficult,  a.  There  may  have  been  various  substances  combined  in  a  meal 
and  the  poison  have  been  mixed  with  one  substance  only.  This  will  show  the 
necessity  for  examining  separately  the  various  articles  used  at  a  meal,  if  we 
wish  to  discover  the  real  vehicle  of  the  poison,  b.  Symptoms  of  poisoning  may 
occur  after  the  eating  of  a  pudding.  A  part  of  the  pudding  may  be  an^ysed, 
and  no  poison  discovered ;  because  the  poison,  instead  of  being  incorporated 
with  *the  dough,  may  have  been  loosely  sprinkled  like  flour  over  the  exterior 
only.  c.  A  similar  circumstance  may  occur  in  the  poisoning  of  a  dish  of  meat 
The  gravy  may  be  poisoned,  and  not  the  meat  A  case  of  this  kind  occurred  to 
Dr.  Christison.  A  whole  family  was  attacked  with  symptoms  of  poisoning  after 
a  meal  on  roast  beef.  The  m^t  was  examined,  but  no  poison  could  be  dis- 
covered.   It  was  then  ascertained  that  the  poison  had  been  mixed  with  the  gravy* 
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and  those  who  bad  taken  the  meat  wtthout  the  gravy  soflHvd  bat  digMy.  In 
one  UMtance,  which  ocoanred  lately,  arsenic  was  placed  instead  of  sak  on  the 
edge  of  the  plate  of  the  deceased.  (The  Qvteen  ▼.  Jennint^i^  Berks  Lent  Assizes, 
1845.)  No  other  person  experienced  symptoms  of  poisoning  after  the  meat 
except  the  child  who  ate  oat  of  that  plate.  In  the  case  of  Bodie,  tried  in  1833, 
the  deceased  was  proved  to  have  been  poisoned  by  arsenic  administered  in  ooffee. 
The  cofiee  was  kcfit  ground  hi  a  bottle,  to  which  every  one  of  the  fiunfly  had 
sooeas;  and  there  could  be  but  little  doubt,  from  the  circumstantial  evidence, 
ti»t  the  poison  had  been  mixed  with  the  coffee  in  this  bottle.  That  which  r^ 
mained  in  tiie  bottle  was  carefully  examined  by  the  late  Mr.  Marah,  bat  no  trace 
ef  anenfc  could  be  detected.  The  pdison  had  most  probably  been  mixed  with 
tbe  uppn'  stratum  only  of  the  powered  coffee,  and  the  wi^ole  of  the  poisoned 
portion  bad  been  used  ibr  breakfast.  A  remarkable  feet  was  brought  oat  in  the 
esse  of  the  Queen  v.  Edwards^  (Central  Crimhial  Court,  November,  1844.) 
The  deceased,  it  was  stated,  had  died  from  drinking  part  of  the  contents  of  a 
bottle  suspected  to  contain  sugar  of  lead ,«— but  it  was  proved  that  some  of  the 
same  liquid  had  been  drunk  by  another  person  the  night  previously  without  any 
iDJiiry  residtlng.  The  medical  witness  explained  this  by  saying  that  the  poison 
existed  as  a  crust  in  the  bottle,  which  might  have  t)een  detached  in  one  ease  and 
adherent  in  the  other.  A  somewhat  similar  case  is  given  under  the  section  on 
Carbonatii  op  Lbad.  (See  that  compound,  post.)  Facts  of  this  kkid  are  of 
ssme  medico-legal  importance:  they  will  oflen  enable  a  witpess  to  explain  certain 
aDomalies  in  cases  of  poisoning.  By  bearing  them  in  mind,  it  is  easy  to^under- 
«ttnd,how  it  is  that  one  or  two  persons  only  will  suffer  at  a  meal  made  in  0091- 
moD  or  on  the  same  article  of  food,  while  others  will  escape. 

3.  The  chemica]  analysis  may  be  directed  to  the  matters  vemited  and  evacu- 
ated.  In  irritant  poisoning,  a  large  quantity  of  poison  is  often  expelled  in  this 
way,  and  may  be  detected  especially  in  the  matter  first  vomited.  In  a  suspected 
case  an  immediate  analysis  should  be  made  of  the  matters  ejected  from  the 
stomach.  They  may  be  regarded  as  furnishing  to  the  medkal  jurist,  the  proofe 
ivqeired  to  establish  the  corpus  delicti. 

4.  If  death  has  ensued,  an  analysis  of  the  contents  of  the  stomach  and  intes- 
tines  must  be  made.  Supposing  no  vomiting  to  have  occurred,  or  that  this  has 
been  ^ight,  and  death  has  taken  place  speedily,  then  we  may  expect  to  find 
itoidant  traces  of  the  poison  in  the  viscera,  if  no  poison  should  be  found  in 
tbe  stomach,  the  contents  of  the  duodenum  and  the  other  small  intestines,  as  wei} 
as  of  the  rectum,  must  be  separately  examined.  If  the  poison  be  of  a  mineral 
natare,  and  cannot  be  detected  in  the  contents,  it  must  be  sought  ibr  in  the 
tisBQes  of  the  viscera,  especially  of  the  liver  and  spleen. 

It  is  obvious  that  one  or  several  of  these  sources  of  chemical  evidence  may  be 
wanting,  and  it  is  rare  in  any  one  case  of  criminal  poisoning  that  all  are  open  to 
tbe  medical  witness.  The  detection  of  the  poison  in  the  vomited  matters  during 
lie,  and  m  the  viscera  after  death,  is  of  course  the  most  satisfectory  kind  of 
ebemical  evidence;  since,  eateris  paribus,  it  is  a  clear  proof  of  poison  having 
leally  been  taken.  It  is  difficult  to  admit  the  supposition  that  it  shovdd  have 
been  designedly  introduced  after  death;  besides,  in  such  a  case,  the  absence  of 
all  marks  of  vital  reaction,  and  of  any  symptoms  during  life  indicative  of  poi- 
axiing,  would  remove  such  a  suspicion.  If  the  poison  be  detected  in  the  tissues 
cf  any  of  the  organs,  there  can  be  no  doubt  of  its  having  been  introduced  intl> 
tbe  body  during  life.  The  presence  of  poison  in  the  viscera  or  their  contents, 
lith  such  marks  of  vital  reaction  as  are  known  to  be  produced  by  the  partk^ukur 
iibitance,  as  for  instance,  infiammatkm  in  the  case  of  the  irritants^  affords  the 
^digest  presumptive  evidence  of  death  from  poison,  opea  to  be  rebutted  by 
olber  proofe  of  death  from  disease,  under  which  the  deceased  might  have  been 
UmriMatthetinie. 

10* 
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Cau$e$  of  the  mm^deieeium  ^/Miaofi^^-But  let  ub  take  the  case,  that  che- 
mical evidence  is  entirely  wanting,  and  that  no  poison  is  detected  under  any 
of  the  drcumstances  mentioned :  if  there  be  other  iacts  to  render  death  from 
poisoning  probable,  we  must  endeavour  to  explain  why  this  important  branch  of 
evidence  has  &iled.  There  are  few  medical  jurists  who  have  not  met  with 
cases  where,  although  undoubtedly  death  was  occasioned  by  poison,  whether 
irritant  or  narcotic,  not  a  trace  of  the  substance  could  be  detected  in  the  solids 
or  liquids  of  the  body.  The  non-discovery  of  poisons  in  cases  of  poisoning  may 
depend 

1.  Onihi  nature  of  the  poison. — ^In  the  present  state  of  our  knowledge,  che* 
mistry,  with  few  exceptions,  furnishes  us  with  the  means  of  identifying  with 
certainty  a  mineral  poison  only.  The  greater  number  of  vegetable  poisons  are 
beyond  the  reach  of  chemical  analysis.  Botankal  characters  may  sometimes 
serve  to  point  oat  the  nature  of  the  substance;  but  only  in  those  instances  where 
the  plant  has  been  swallowed  in  the  state  of  leaves,  roots,  or  seeds.  If  the  ex- 
tract or  inspissated  juice  has  been  administered,  or  if  the  poison  were  in  the 
form  of  infusion,  thicture,  or  decoction,  a  chemical  analysis  will  commonly  be 
of  no  avaiL  The  same  remarks  apply  to  the  powerful  alkaloids  extracted  from 
vegetables.  It  is  true,  that  there  are  tests  for  morphia,  strychnia,  and  a  few 
others;  but  these  are  on  the  whole  unsatisfactory  as  a  basis  for  chemteal  evi- 
dence of  poisoning.  Again,  poisons  which  are  of  a  highly  volatile  nature,  may 
be  speedily  dissipated;  so  that  in  a  few  hours  or  a  few  days  after  death,  none 
may  be  discovered.  Alcohol  is  well  known  to  pass  away  so  rapidly,  that  no 
spirituous  odour  may  be  perceived  in  the  contents  of  the  stomach,  although  the 
individual  may  have  died  speedily,  and  the  body  be  inspected  within  six  or  eight 
hours  after  dcntb.  Prussk:  acid  may  be  in  like  manner  rapidly  dissipated.  (See 
pRussiQ  Acid.) 

2.  Influente  qf  vomiting  and  purging. — ThQ  non-detection  of  poison  in  the 
viscera,  may  be  owing  to  its  having  been  expelled  by  the  excessive  vomiting 
and  purgifig.  In  all  such  cases,  however,  the  pdsonous  substance  ought  to  be 
found  in  the  vomited  matters.  In  two  instances  of  poisoning  by  sulpuric  ack^ 
-—in  two  of  arsenic,  and  in  one  of  oxalic  acid,  although  death  took  place  with 
the  usual  rapidity,  I  could  not  detect  any  of  the  respective  poisons  in  the  sto- 
machs of  the  deceased.  Similar  cases  are  to  be  found  in  most  works  on  medi- 
cal jurisprudence.  It  may,  however,  be  fairly  Inferred  that  in  all  cases  of  irritant 
poisoning,  where  the  vomiting  and  purging  have  been  slight,  some  portion  of  the 
poison  ought  to  be  found  in  the  body^  if  the  individual  have  died  within  the  ave- 
rage period,  f .  e.  if  he  have  not  survived  more  than  two  or  three  days.  Should 
none  be  present  under  these  circumstances,  it  may  be  a  question  whether  death 
was  really  due  to  poison.  It  is  not  at  aII  probable  that  a  common  dose  of  arsenic 
would  be  entirely  removed  by  absorptfon  in  the  eourse  of  two  or  three  days* 
(See  the  case  o(  Queen  v.  Hunter,  Liverpool  Lent  Assizes,  1834,  ante,  p.  30.) 

3.  Loos  by  abeorption  and  elimination.— ^oM  poisons  are  usually  detected 
without  difficulty,  because  they  are  generally  administered  criminally  in  very 
large  doses;  but  in  cases  of  chronic  poisonings  i.  e.  where  the  substance  is  ad- 
ministered in  small  doses  at  long  intervals,  cheoucal  analysis  will  sometimes 
fail:  for  the  poison  may  become  entirely  absorbed  and  eliminated.  The  re- 
searches of  Orfiki  and  others  fabve  proved  that  most  metallic  irritants  enter  into 
the  oircuUtion,  and  become  diffased  over  the  body,  even  to  the  extremities  (^ 
the  fingers  amd  toes.  OrfiUa  has  discovered  that  arsenic  is  especially  liable  to  be 
excreted  with  the  urine ;  it  has  also  been  detected  in  the  serous  exhalation  of  the 
pleura.  Thus,  if  the  dose  of  arsenic  be  small,  or  the  poison  be  taken  in  a  state 
favourable  for  absorptfon,  t.  €»  in  solution,  no  trace  of  the  substance  may  b^ 
found  in  the  t)ody,  unless  death  takes  ptece  very  speedily. 

It  cannot  be  denied,  that  the  great  fitcility  with  which  chemical  analysis  If 
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applied  to  the  detection  of  most  irritant  poisons,  is  doe  to  tlie  ignorance  of  tirase 
wbo  criminally  administer  them.  A  minerai  poison  is  commonly  given  in  the 
form  of  a  loose  powder,  undissolved ;  and  it  is  then  easily  sosceptible  of  analysis. 
Instances  of  extraordinary  depravity  have,  however,  occurred,  in  which  persons 
have  shown  themselves  to  be  acquainted  with  these  facts,  and  they  have  en- 
deavoured so  to  destroy  their  victims,  as  to  frustrate  the  usaal  means  of  detec- 
tion. A  case  was  tried  at  Mayence  in  March,  1835,  in  which  the  evidence 
dearly  proved,  that  the  prisoners  had  poisoned  the  deceased  and  several  persons 
previously,  by  administering  to  them  arsenic  in  a  saturated  solution  in  water. 
One  of  them  confessed  that  she  had  boiled  the  poison,  in  water,  allowed  it  to  cool, 
filtered  the  solution,  and  then  administered  it  by  small  quantities  at  a  time  in 
wine,  milk,  gruel,  and  other  liquids.  On  one  of  these  occasions,  the  dose  of 
poison  happened  to  be  so  large,  that  it  operated  feta]]y,-»a  circumstance  which 
led  to  the  detection  of  the  crime.  As  might  have  been  anticipated,  not  a  trace 
of  arsenic  could  be  discovered  on  analyzing  the  contents  of  the  viscera  of  those 
who  had  perished  in  this  manner.  A  case  somewhat  similar  is  related  by  Dr. 
Christison,  as  having  occurred  in  Scotland  (p.  319.)  The  celebrated  Acqua 
To&na  appears  to  have  been  a  pure  solution  of  arsenic. 

I  have  elsewhere  (ante,  p.  30)  adverted  to  the  case  of  Hunter.  The  time  se- 
quired  for  the  expulsion  of  arsenic  from  the  body  was  here  material.  The 
deceaaed  survived  three  days,  and  bad  suffered  during  the  whole  of  the  time 
from  vomiting  and  purging.  One  of  the  medical  witnesses  stated  that  the 
arsenic  might  have  been  carried  off*  by  insensible  perspiration  and  other  means 
in  prepress  ibr  its  elimination,  in  the  course  of  two  or  three  days.  The 
Judge  then  pat  the  question,  would  all  traces  of  arsenic  be  likely  to  be  carried 
away  if  the  poison  were  taken  at  six  o^clock  on  Friday  night,  and  the  person 
died  on  Monday  evening  T  fftfness :  All  from  the  stomach  and  bowela  The 
Jud^e:  But  from  the  flesh  t  Witness:  I  cannot  tell.  The  state  in  which  the 
arsenic  was  supposed  to  have  been  given  was  not  in  evidence.  It  was  alleged 
to  have  been  administered  in  milk,  which  the  counsel  thought  might  act  aa  an 
antidote  to  it ;  but  this  would  not  effect  the  poison  chemically,  or  interfere  with 
its  absorption.  It  is  certainly  quite  possible  that  violent  vomiting  and  purging  at 
intervals,  for  less  than  three  days,  may  carry  off*  the  poison  from  the  contents  of 
the  viscera.  I  have  met  with  several  instances  in  support  of  this  rapid  expulsion 
of  large  doses  of  arsenic  (G.  H.  Rep.  April  1837,  p.  79 ;)  but  it  is  almost  equally 
certain,  that,  had  an  analysis  been  here  made,  the  absorbed  arsenic  would  have 
been  discovered  hi  the  tissues  of  the  viscera,  supposing  it  to  have  been  admi- 
nistered and  to  have  caused  death.  The  exact  time  whk;h  it  requires  for 
arsenic  to  be  entirely  removed  from  the  body  by  elimination  after  its  absorption, 
is  undetermined.  I  have  elsewhere  stated,  that  the  French  medical  jurists  assign 
a  period  often,  twelve,  or  fifteen  days  (survivorship)  for  its  entire  disappearance 
from  the  body,  when  taken  in  an  ordinary  dose  (see  p.  3(X)  Alcohcri  and  prussks 
acid  may  also  entirely  disappear  by  absorption,  and  by  elimination  through  the 
lungs.  An  instance  has  lately  been  communicated  to  me  where  a  man  by  mis* 
take  swalkiwed  forty-five  drops  of  prussie  acid  of  two  per  eent.  He  lay  insen- 
sible for  four  hours:  he  then  vomited  and  recovered.  The  vomited  matters  had 
not  the  least  odour  of  the  poison. 

4.  Injiuenee  of  frfalmcn^— Some  poisons  may  be  removed  by  treatment^  as 
under  the  administration  of  antidotes  and  the  use  of  the  stomach-pump.  Othera 
appear  to  undergo  a  change  analogous  to  digestion  from  the  action  of  the.secre- 
tkna  of  the  stomach  upon  them.  These  are  ehiefly  poisons  belonging  to  the  or- 
ganic  kingdom ;  and  this  has  been  suggested  by  Dr.  Christison  as  a  reason  why, 
in  many  cases  of  rapid  poisoning  by  opium,  no  trace  of  the  poison  has  been  dif- 
covered. 

5.  Loss  hy  J9ii/r^acri0n.— ^though. poisons  may  remain  In  the  body  M 


116  OBJECTS  OF  A  CHEMICAL  ANALYSIS. 

the  time  of  death,  stfll  they  are  liable  to  disappear  during  the  progress  of  the 
putrefactive  process.  Soluble  poisons  contained  in  the  viscera  are  soon  lost  i 
have  found  in  the  stomach  no  trace  of  a  large  dose  of  oxalic  acid  given  to  an 
animal  which  had  been  buried  twenty-eight  days.  Organic  poisons  easily  un- 
dergo decomposition :  mineral  poisons  resist  these  changes.  Thus  arsenic,  it  is 
well  known,  may  be  found  after  many  years.  In  two  cases  lately,  I  detected 
this  poison  in  the  coats  of  the  stomach  nearly  two  yeara  after  the  burial  of  the 
bodies*  White  arsenic,  then  beconoes  yellow  by  its  conversion  to  sulphuret, 
and  fbrms  a  very  deep  yellow  stain  in  the  coats  of  the  organ.  How  long  ab- 
sorbed arsenic  remains  in  the  soft  organs  it  is  not  easy  to  say;  and  the  result  of 
an  analysis  must  depend  materially  upon  the  quantity  which  happens  to  be  re- 
tained by  the  organs' at  the  time  of  death.  If  this  should  have  been  small,  there 
can  be  but  little  hope  of  detecting  it  at  a  long  period  after  interment 

Objects  op  a  chemical  analysis. — ^A  chemical  analysis  is  commonly  directed 
In  toxicology  to  the  determination  of  two  points;-^!.  Of  the  nature  of  the  poi- 
son.   2.  Of  the  proportion,  or  quantity^  in  which  it  has  been  taicen. 

1.  The  naturt  of  the  poison  and  the  probable  quantity  administered,  are  usu^ 
ally  stated  in  the  indictment ;  but  It  is  not  absolutely  necessary  for  conviction  that 
the  substance  thus  stated,  should  be  proved  to  have  been  that  which  was  actually 
administered.  The  purposes  of  the  law  are  considered  to  be  fulfilled  if  the  kind 
of  death  be  substantially  proved  :■— thus  it  Is  only  necessary  to  prove  that  the 
person  was  poisoned.  A  man  may  be  indicted  for  administering  corrosive  sat)- 
limate ;  but  the  medical  evidence  may  show  that  the  poison  was  in  reality  arsenic 
or  prussic  acid; — still  the  prisoner  may  be  convicted  of  the  crime,  the  variance 
in  the  means  alleged  being  immaterial.  This  is,  in  many  respects,  fortunate; 
trfnce  a  person  may  be  convicted  in  spite  of  any  imperfections  existing  in  the 
original  analysis. 

2.  The  quantify  of  poison  administered  is  generally  stated  conjectnrally ;  but  it 
is  sometimes  In  the  power  of  a  witnessto  give  a  tolerably  accurate  statement  of  the 
quantity  taken,  when  any  portion  of  the  original  vehicle  of  the  poison  is  discovered. 
Thus,  all  solid  substances  given  for  analysis  should  be  first  weighed  ;-^and  all 
liquids  measured:  a  quantitative  analysis  may  then  be  performed  at  any  subsequent 
period.  The  chief  question  in  law  in  regard  to  the  quantity  of  poison  is : — whether 
It  was  sufticient  to  destroy  life,  or  to  produce  any  serious  effects  ?  Thus,  the  mali- 
cious intention  of  a  prisoner  is  often  to  be  inferred  from  the  quantity  of  poison  ex- 
isting in  the  substance  administered.  A  case  occurred  some  yeara  since,  in  which 
a  man  was  capitally  indicted  for  administering  oxalic  acid  with  intent  to  murder. 
The  poison  was  introduced  into  coffee,  served  for  the  prosecutor's  breakfest. 
There  could  be  no  doubt  of  its  presence;  but  on  estimating  the  quantity,  Mr.  Barry 
discovered  that  it  was  only  in  proportion  of  about  ten  grains  to  a  pint,  a  quantity 
which  he  considered  insufficient  to  produce  any  serious  efiects  on  the  lx>dy. 
The  prisoner  was  acquitted ;  but  it  is  obvious,  that  had  the  proportion  been  an 
ounce  to  a  pint,  the  malice  of  his  act  would  have  been  apparent  This  case 
shows  that  a  medical  jurist  must  not  be  content  with  merely  determining  the 
presence  of  poison  in  suspected  liquids,— he  should  also  determine  the  quantity. 
The  law  pi*esumes  upon  the  innocence  rather  than  upon  the  guilt  of  an  accused 
party,  when  the  evidence  fails  in  showing,  from  the  small  quantity  of  the  poison 
administered,  that  the  act  was  malicious.  If  a  man  gave  to  another  a  few  drops 
of  sulphuric  acrd  in  a  large  quantity  of  water,  we  should  not  infer  that  his  intention 
Was  to  murder ;  but  if  he  administered  a  large  quantity  of  the  acid  in  an  undi- 
luted state,  the  malice  of  the  act  would  be  at  once  apparent.  Presumptions  of 
this  kind  must,  of  courae,  be  aftected,  as  weU  by  the  nature  of  the  poison,  as  by 
the  moral  circumstances  adduced  in  evidence.  A  prisoner  has  sometimes  alleged 
in  his  defence,  that  he  did  not  know  the  substance  to  be  a  poison,  and  that  he 
^id  not  administer  it  with  Intent  t»  IdIL    The  Idw,  lu>wever,  properly  infera  that 
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the  highly  destructive  properties  of  such  sabstances  as  arsenic  or  corrosive  subli- 
mate*  must  have  been  well  known  to  the  prisoner,  if  an  adult,  by  common 
repute. 

It  need  hardly  be  observed,  that  the  guaniily  found  in  the  eiomach  or  viscera, 
can  convey  no  idea  of  the  quantity  actually  administered ;  since  more  or  less  of 
the  poison  may  have  been  removed  by  violent  vomiting  and  purging  as  well  as 
by  absorption.  But  the  quantity  found  In  the  stomach,  even  ader  a  portion  has 
been  thus  lost,  is  often  more  than  sufBcient  to  destroy  the  life  of  a  human  being. 
It  is  singular  that,  notwithstanding  this  very  obvious  cause  for  the  removalof 
a  poison  from  the  stomach,  barristers  should  so  frequently  adiJress  the  inquiry 
to  a  medical  witness— -whether  the  quantity  of  poison  found  in  the  viscera  was 
sufSdent  to  cause  death  1  Whether  this  question  be  answered  in  the  affirmative 
or  negative,  is  a  matter  which  cannot  at  all  affect  the  case,  since  either  no  traces 
of  poison,  (NT  but  a  very  small  portion,  may  be  found  in  the  viscera,  and  yet  the 
deceased  may  have  assuredly  died  from  its  effects.  Absorbed  arsenic,  as  it 
exists  in  the  tissues,  is  never  found  except  in  very  minute  proportion.  (See 
aate,  p.  30.)  Thus,  then,  whether  much  or  little  be  detected,  the  object  of  this 
question  is  not  very  apparent ;  since  the  &ct  of  death  having  been  caused  by 
poison  does  not,  in  the  least  degree,  rest  upon  the  precise  quantity  which  happens 
.  to  remain  in  the  dead  body.  It  has  been  truly  remarked  by  Orfila,  in  regard  to 
araenict  and  it  equally  applies  to  all  poisons,  that  that  portion  which  is  found  in 
the  stomach  is  not  that  which  has  caused  death;  but  the  surplus  of  the  quantity 
which  has  produced  &tal  effects  by  its  absorption  into  the  system.  The  inquiry 
should  therefore  be  directed  to  the  probable  quantity  of  poison  takenf  not  to  how 
mach  remains  in  the  body. 

This  question  is  one  of  more  importance  than  may  at  first  sight  appear. 
There  is  scarcely  a  trial  for  criminal  poisoning,  in  which  it  is  not  pat  to  a  me- 
dical witness,  either  by  the  judge,  or  the  counsel  for  the  prosecution  or  defence. 
Sapposing  poison  to  be  found  in  the  stomach,  but  not  in  sufficient  quantity  to 
destroy  Itfe, — is  it  therefore  to  be  assumed  that  the  person  did  not  die  from  its 
effects?  This  would  be  equal  to  layihg  down  the  doctrine,  in  lace  of  the  most 
indisputable  evidence  to  the  contrary,— -that  poisons,  when  taken  into  the  body, 
are  never  liable  to  be  expelled  by  vomiting  or  purging,  or  to  be  removed  from 
the  stomach  by  absorption !  The  real  object  of  the  toxicologist  is  to  discover 
the  poison  by  dear  and  undoubted  evidence.  If  more  than  sufficient  to  cause 
death  be  discovered,  then  the  dose  must  have  been  larger  than  was  necessary ; 
bat  if  this  proof  b»  always  required,  what  is  to  become  of  those  cases  of  criminal 
poisoning  in  which  the  prisoner  administers  a  dose  only  just  sufficient  to  destroy 
fife,  or  in  which  the  deceased,  by  the  strength  of  his  constitution,  happens  to  sur- 
vive the  effects  for  some  days  or  weeks,  and  ultimately  dies  of  exhaustion/  No 
poison  would  be  detected  under  these  circumstances.  The  accused  parties 
shoukl  either  be  acquitted,  or  one  cannot  see  the  object  of  putting  such  a  ques- 
tion in  any  case.  Oriila  has  most  completely  demonstrated  the  fallacy  of  this 
objection  to  medical  evidence,  and  the  danger  of  a  Court  of  law  relying  upon  it. 
(See  Ann.  d*Hyg.  1845,  i.  347;  also  Toxicologic,  ii.  731.) 

Delicacy  of  analysis. — In  conducting  an  analysis,  the  smallest  possible 
qoantity  of  the  suspected  liquid  or  solid  should  be  used.  If  all  were  used  at 
one  operation,  doubts  might  afterwards  arise  in  the  mind  of  the  analyst,  which 
it  would  be  out  of  his  power  to  remove.  By  care  and  ordinary  precaution,  a 
few  grains  will  give  results  ad  satisfactory  as  those  obtained  from  several 
ounces ;  and  there  is  this  additional  advantage,  that  a  portion  is  saved  for  the 
eorroborative  experiments  of  other  analysts,  or  for  correcting  those  which  may 
have  been  previously  perfiormed.  As  a  general  rule,  only  one-half  of  the  sub- 
stance delivered  for  analysis  should  be  examined.  With  respect  to  the  minute 
quantities  of  poison  which  may  be  detected  by  chemical  processes,  some  re« 


118  POISON  IN  TESTS  AXm  APPAEAT0S. 

marks  will  be  made  hereafter.  It  is,  indeed,  fortunate  for  ike  ends  of  justice, 
that  the  poisons  which  are  commonly  selected  by  criminals,  may  be  discovered 
when  existing  in  proportions  so  small  as  to  excite  wonder  and  incredulity  in 
those  who  are  not  much  acquainted  with  this  department  of  science.  The 
opinion  of  an  experimentalist  as  to  the  preBence  of  poison  is  never  based  upon 
the  quemJtity  actually  found ;  for  the  results  may  be  as  infallible  with  a  grain, 
or  even  the  hundredth  part  of  a  grain  of  some  substances,  as  with  many  ounces. 
All  tests  have  a  limit  to  their  action ;  and  when  they  act  obscurely,  or  cease  to 
act,  the  witness  is  bound  to  state  that  the  chemical  evidence  has  failed.  Arsenic 
may  be,  however,  safely  inferred  to  be  present  when  we  obtain  a  quantity  of 
the  metal  scarcely  ponderable  in  the  most  delicate  balance.  We  might  go  on 
with  the  experiment,  and  obtain  from  other  portions  still  larger  quantities  of 
the  metal;  but  the  evidence  of  the  presence  of  die  poison  would  not  be,  chemi- 
cally speaking,  rendered  more  conclusive.  A  toxicologist  merely  obtains 
sufficient  to  enable  him  to  speak  safely  to  the  actual  presence  of  the  substance : 
— what  the  weight  or  other  physical  properties  of  tfie  quantity  so  obtained, 
may  be,  is  a  matter  of  no  moment  to  him.  It  is  customary  for  some  medical 
witnesses  to  say  that  they  only  obtained  feeble  evidence  of  a  poison  by  the 
application  of  tests.  The  use  of  these  terms  is  liable  to  give  rise  to  an  erro- 
neous impression.  Either  there  is  chemical  proof  of  the  presence  of  poison, 
or  there  is  not: — the  law  knows  of  no  intermediate  stage  of  evidence,  nor  will 
it  accept  it  as  proof;  and  a  witness  will  assuredly  expose  himself  to  a  severe 
cross-examination  who  makes  use  of  this  ambiguous  knguage  upon  a  question 
of  such  vital  importance.  The  tests  may  act  upon  a  very  small  quantity — ^but 
the  results  should  not  in  any  case  be  doubtful;  they  must  be  certain  and 
decided,  or  they  are  worth  nodiing.  The  quantity  of  poison  to  which  the  tests 
are  applied,  is  left  entirely  to  the  judgment  of  the  witness.  It  is  necessary  to 
observe  in  this  place,  that  as  the  results  of  the  action  of  tests  depend  in  most 
cases  upon  the  production  of  coloured  precipitates,  no  reliance  can  be  placed 
upon  experiments  which  are  performed  by  artificial  light.  Clear  and  open 
daylight  is  indispensably  necessary  to  the  analyst.  By  artificial  light  white 
precipitates  acquire  a  yellowish  tint ;  yellow  precipitates  appear  white ;  red, 
brown ;  and  in  some  instances  the  action  of  a  test  is  completely  obscured. 
Counsel  would  be  fully  justified  in  objecting  to  any  analysis  based  upon  results 
obtained  under  these  circumstances,  where  the  opinion  of  the  analyst  is  derived 
from  a  change  of  colour. 

Poisons  in  Icsfs  and  apparntus. — If  a  practitioner  has  not  been  in  the  habit 
of  analysing  poisons,  it  is  advisable,  before  he  commences  the  analysis  of  the 
substance  handed  to  him',  that  he  should  operate  several  times  upon  a  portion 
of  the  same  kind  of  poison,  as  that  which  is  suspected  to  have  been  admi- 
nistered. In  the  employment  of  chemical. tests,  it  is  especially  necessary  to 
determine  that  they  are  pure  before  the  analysis  is  commenced.  Arsenic  may 
be  contained  in  the  sulphuric  or  muriatic  acid,  or  in  the  zinc,  used  in  an  ana- 
lysis of  a  substance  suspected  to  contain  this  poison ;  and  sulphuric  acid  may 
be  pronounced  to  be  present  in  the  stomach  when  it  may  have  been  contained 
in  file  nitric  acid  employed  in  the  analytical  process.  Solutions  of  potash  or 
soda,  or  their  carbonates,  if  kept  in  flint-glass  bottles,  speedily  acquire  an  im- 
pregnation of  lead,  and  a  suspicion  might  thus  arise  that  a  poisonous  salt  of  this 
metel  was  present  in  a  liquid  to  which  they  had  been  added  as  tests.  Iron  or 
metallic  vessels  ^excepting  platina  or  silver)  should  never  be  employed  in  the 
analysis  of  the  viscera,  whether  in  the  humid  or  dry  way.  The  iron  of  which 
these  vessels  are  made  almost  always  contains  traces  of  lead,  copper,  tin,  and 
arsenic.  The  use  of  Hessian  crucibles  is  also  objectionable  in  the  incineration 
of  the  dry  viscera  for  the  fixed  metals.  The  clay  of  which  these  crucibles  are 
manufactured  is  very  impure,  and  among  other  metals  it  yields  especially  traces 
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of  lead  and  ooppsr.  The  veaaels  uied  in  diete  ezpeiiments,  AoM  be  made 
of  white  poreelaia  or  platina*  In  all  caeee  it  is  proper  that  the  analyst  should 
lest  his  tests.  A  proceeding  of  this  kind  inspires  confidence  in  the  chemical 
eTi4ence. 

Danger  of  prpntUure  opinion0^^Dvadfig  the  examination  of  a  suspected  sab- 
staoce,  a  practitioner  is  oHen  pressed  to  give  an  opinion  respecting  its  nature 
before  the  steps  of  the  process  are  cornice.  This  may  arise  from  the  anxiety 
or  coricMsity  of  those  who  are  interested  in  the  proceedings.  There  is  a  rule, 
however,  which  it  appears  to  me  should  always  be  followed  on  these  occasions; 
Damely,  that  no  opinion  whateversbould  be  expressed  untU  the  ur/io/«of  the  analysis 
is  comfriete.  It  often  happens  in  the  hands  of  the  ablest  analyst,  that  the  last 
steps  of  a  process,  lead  to  a  result  very  different  from  that  which  was  anticipated 
at  the  commencement  The  truth  is,  it  is  nbt  by  one  character,  but  by  many, 
that  a  poison  is  identified;  and,  therefore,  a  suspicion  derived  from  a  few  incU 
pient  experiments,  is  very  likely  to  be  overthrown  by  continuing  the  investiga* 
tiOD.  In  the  Bo^^ghtim  case.  Dr.  Rattray  gave  an  opinion  in  the  first  instance, 
that  the  poison  administered  to  the  deceased  was  arsenic;  but  he  subsequently 
attributed  death  to  laurel-water.  A  case  occurred  within  my  knowledge,  where 
arsenic  was.pronouoced  to  be  present  when  sulphurk;  acid  was  really  the  poison. 
In  another  case  tried  at  the  Kingston  Assizes  in  1832,  the  medical  witness  ad* 
nutted  that,  at  the  coroner^s  inquest,  he  stated  the  poison  to  be  arsenic,  but  by 
subsequent  experiments  he  found  that  it  was  oxalic  acid.  And  in  a  case  which 
has  but  recently  occurred  (February,  1845,)  the  poison  was  at  first  stated  to 
be  oxalic  acid,  but  on  a  more  careful  examination,  it  was  shown  to  be  arsenic ! 
Coroners  are  not  sufficiently  careful  in  selecting  persons  to  conduct  analsrses  of 
this  kind:  hence  it  is  by  no  means  surprising  that  such  mistakes  shoukl  be  fre- 
quently made. 

This  nustake  respecting  the  nature  of  a  poison  not  merely  impedes  the  course 
of  justkre,  by  throwing  a  doubt  upon  evidence  whk;h  ought  to  be,  beyond  all  ques- 
tkm,  clear  and  satisfactory;  but  it  seriously  affiscts  the  reputation  of  a  witness. 
^  It  entirely  arises  from  his  giving  an  opinion  before  he  is  justified  by  the  &cts  in 
'  so  doing.  It  is,  I  think,  a  well-marked  line  of  duty  to  be  pursued  on  these  qoca- 
sions ; — 1.  That  no  opinion  should  be  formed  from  a  few  experintenCs:  and  2. 
That  no  opinion  should  be  expressed  until  the  analysis  is  completed.  It  is  ob- 
vious that,  if  a  man  be  compelled  to  admit  in  cross-examination  at  a  trial  for 
poisoning,  that  he  has  onde  been  mistaken  on  a  questkm  so  important,  and 
requiring  so  decided  an  answer,  a  jury  may  be  easily  induced  to  believe  that  the 
witness  may  have  made  a  second  mistake,  and  that  his  then  positive  opinion  is 
of  no  more  value  than  that  whk^h  he  first  expressed,  and  afterwards  retracted. 
On  the  danger  of  trusting  to  an  imperfect  chemical  analysis,  see  Annales  d*Hy- 
gi^ne,  1829,  ii.  405;  xxvi.  399;  xxix.  103,  474. 

Faiiaeies  in  diemical  analym* — ^The  improved  character  of  medial  evidence, 
is  perhaps  in  no  instance  more  strongly  manifested,  than  in  the  fecility  and  cer- 
tainty with  whk:h,  in  careful  hands,  the  chemical  analysis  of  poisons  is  now  oon- 
ducted.  A  hundred  years  ago,  chemical  tests  were  either  unknown,  or  so  Im- 
properly applied,  that  really  innocent  persons  charged  with  the  crime  of  poison- 
ing, incurred  great  risk  of  their  lives,  in  consequence  of  the  chemical  mistakes 
into  whk;b  the  medk^ai  witnesses  of  those  days  were  so  apt  to  fall.  In  some 
cases,  although  right  in  their  inferences  respecting  death  by  poison,  they  were 
entirely  wrong  in  their  analyses.  The  evidence  of  Dr.  Addington,  a  most  emi- 
nent physician  of  his  day,  at  the  trial  of  Met  Blandy  (Oxford  Assizes,  1752,) 
lor  the  murder  of  her  father  by  arsenk:,  furnishes  a  striking  instance  of  a  series 
of  chemical  errors.  t)r.  Paris  has  very  property  observed,  that  not  a  single  sub- 
stance employed  by  the  witness  could  be  regarded  as  a  test  fpr  arsenic :  he  in- 
ferred the  presence  of  the  poison  from  certain  cheniical  decompositions  which 
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codd  not  possibly  be  ascribed  to  it.  I  quote  the  following  e3ctract  from  the  re^ 
port  of  the  trial.  Dr.  Addington  is  asked  :—*«  Why  do  you  believe  it  to  be 
white  arsenic?  For  the  following  reasons— Ist.  This  powder  has  a  milky 
whiteness;/ so  has  white  arsenic.  2d.  This  is  gritty  and  almost  insi(^d ;  so  is 
white  arsente.  3d.  Part  of  it  swims  on  the  sarfaoe  of  cold  water  like  a  pale 
sulphureous  film,  but  the  greatest  part  sinks  to  the  bottom,  and  remains  there  un* 
dissolved ;  the  same  is  true  of  white  arsenic.  4th.  This  thrown  on  red  hot  iron  does 
not  flame,  but  rises  entirely  in  thick  white  fumes,  whk;h  have  the  stench  of  garlte, 
and  cover  cold  iron  just  held  over  them  with  white  flowers;  white  arsenic  does 
the  same.  5th.  I  boiled  ten  grains  of  this  powder  in  four  ounces  of  clean  water, 
and  then  passing  the  decoction  through  a  filter,  divided  it  into  five  equal  parts, 
which  were  put  into  as  many  glasses.  Into  one  glass  I  poured  a  few  drops  of 
sal  ammoniae  ;  into  another  some  of  the  Uxivium  of  tartar  (carbonate  of  potash ;) 
into  the  third  some  strong  spirit  of  vitriol;  into  the  fourth  some  spirit,  of  salt; 
and  into  the  last  some  syrup  of  violets.  The  spirit  of  sal  ammoniac  threw  down 
a  few  particles  of  a  pale  sediment;  the  lixivium  of  tartar  gave  a  white  cloud, 
which  bung  a  little  above  the  middle  of  the  glass ;  the  spirits  of  vitriol  and  salt 
•made  a  considerable  precipitation  of  a  lightish-coloured  substance,  which,  in  the 
former,  hardened  into  glittering  crystals,  sticking  to  the  sides  and  bottom  of  the 
glass;  syrup  of  violets  produced  a  beautiful  pale  green  tincture.  Having  washed 
the  saucepan,  funnel,  and  glasses  used  in  the  foregoing  experiments  very  clean, 
and  provided  a  fresh  filter,  I  boiled  ten  grains  of  white  arsenic,  bought  of  Mr. 
Wilcock,  druggist  in  Reading,  in  four  ounces  of  clean  water;  and  filtering  and 
dividing  It  into  five  equal  parts,  produced  with  them  just  as  I  had  done  with  the 
former  decoction.  There  was  an  exact  similitude  between  the  experiments 
made  on  the  two  decoctions ;  they  corresponded  so  nicely  in  each  trial,  that  I 
declare  I  never  saw  any  two  things  in  nature  more  alike^  than  the  decoction  made 
with  the  powder  found  in  Mr.  Blandy's  gruel,  and  that  made  with  white  arsenic 
From  th^se  experiments,  and  others  which  I  am  ready  to  produce  if  de^red,  I 
believe  that  powder  to  be  white  arsenic."  (Smith's  Analysis  of  Medical  Evi- 
tdence,  202.)  It  would  now  be  a  difiicult  problem  to  determine  what  was  the  , 
nature  of  the  mixture  to  which  the  witness  applied* his  tests.  It  is  probable 
from  the  results,  that  it  was  a  preparation  of  lead :  there  was  certainly  not  the 
slightest  evidence  of  the  presence  of  arsenic,  so  &r  as  these  experiments  went, 
either  in  the  powder  taken  from  the  gruel,  or  in  that  actually  sold  for  arsenic  by 
the  druggist !  The  female  charged  with  the  crime  was  convicted  and  executed  ; 
but  fortunately  her  conviction  did  not  depend  upon  this  extraordinary  specimen 
of  forensic  chemistry. 

In  the  chemical  evidence  given  upon  some  modern  trials,  there  has  been  one 
source  of  error  against  which  the  witness  should  sedulously  guard  himself. 
It  is  not  sufficient  to  apply  tests  to  show  negatively  that  a  suspected  poison  is 
contained  in  a  substance  requiring  analysis,  but  its  nature  must  be  clearly 
demonstrated  by  a  series  of  affirmative  results.  A  case  occurred  a  few  years 
since,  in  which  oxalic  acid  was  inferred  to  have  been  the  substance  which  de- 
stroyed life,  because  the  liquid  was  acid,  and  no  other  poison  could  be  detected 
in  it !  This  kind  of  evidence  can  never  amount  to  proof.  It  is  better  to  ex- 
/press  no  opinion  at  all,  than  to  base  our  conclusion  on  probabilities. 
'  One  of  the  most  serious  difficulties  to  an  analyst,  is  that  which  arises  from 
the  fallacies  to  which  the  application  of  the  best  tests  is  exposed.  I  do  not 
now  refer  to  the  presence  of  impurities  in  the  tests  employed,  but  to  the  im- 
portant fact  that  many  substances,  poisonous  and  not  poisonous,  yield  the  same 
or  similar  results  with  the  same  test.  Hence  if  one  test  or  one  process  be  re- 
lied on  as  the  basis  of  chemical  evidence,  the  medical  witness  would  fall  into 
a  dangerous  mistake.  We  are  perhaps  hardly  yet  acquainted  with  all  the 
fallacies  to  which  individual  tests  are  exposed  s-^the  extension  of  chemical 
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Kience  is  daily  adding  to  their  imniber  by  bringing  out  w^  analogy  of 
properties  where  it  could  not  have  been  suspected  to  exisL  It  is  thus  that 
selenie  w  fluosBieie  acid  may  be  mistaken  for  the  sulphuric-— the  racemic  or 
psratartaric  for  the  oxidic  acid^-cadmium  or  antimony  for  arsenic — ^uranium 
for  copper — bismuth  for  lead,  with  many  other  examples  of  the  like  nature. 
The  usual  means  of  SToidtng  a  difficulty  of  this  kind  is  to  employ  teveral  tests 
or  processes,  and  never  to  rely  upoh  the  action  of  one.  It  must  be  remembered 
that  if  the  poison  be  really  present,  not  a  sin^e  test  ought  to  fail  in  its  reaction 
except  from  circumstances  which  it  would  be  easy  to  understand  and  explain. 
Under  each  poison  the  objections  hitherto  known  as  applicable  to  the  tests 
will  be  stated,  and  the  means  of  avoiding  fallacy  from  tfieir  use,  explained. 

When  but  small  traces  of  poison  are  discovered,  and  lai^  quantities  of 
materials  have  been  used  for  its  extraction,  as  in  what  Dr.  Christison  properly 
designates  the  <<  enthusiastic**  analyses  of  some  modem  French  medical  jurists, 
it  would  be  unsafe  to  base  any  condusion  upon  the  results.  Thus,  in  some  recent 
French  trials,  the  medical  witnesses  have  not  hesitated  to  boil  up  and  evaporate 
the  whole  of  the  human  body  with  many  gallons  of  water  and  acids  in  large 
iron  cauldrons,  and  have  inferred  that  the  individual  died  from  arsenic  because 
tfiey  had  detected  in  his  remains,  infinitesimal  traces  of  the  poison !  The 
dramatic  effect  of  diese  gigantic  researches,  was  probably  never  more  striking* 
ly  displayed  than  in  the  well-known  case  of  Laffai«ge.  The  body  of  the 
husband  was  undergoing  evaporation  in  large  iron  vessels  outside  the  Court, 
while  the  wife  was  on  her  trial  for  the  murder  within !  The  quantity  of 
solphoiic  acid,  nitric  acid  and  nitre,  which  must  be  used  on  such  occasions, 
is  so  great,  that  there  is  good  reason  to  suspect  the  probable  introduction  of 
amaD  traces  of  poison  ab  extra.  A  jury  would,  undoubtedly,  be  fully  justified 
in  rejecting  chemical  evidence  procured  by  such  means:  and  in  any  similar 
ease  the  witness  ought  to  be  caUed  upon  to  state  whether  he  has  previously 
examined  for  poison,  equal  qwinlitien  of  the  substances  which  he  employed 
in  the  analysis.  Evidence  of  a  much  less  ambiguous  character  has  been  fre- 
'  qnently  rejected  by  a  criminal  Court  in  England. 


CHAPTER  XI. 

TOTS  A9D  APPARATUS  BEQtnRBn  FOIt  TBS  AHALTSIS  OP  POtSOIIS^-^LtST  OP  TGSTS-^ 
PROCESSES  POR  PREPARING  CERTAIN  JESTS— Rt)LG8  POR  DETSRMIiaNG  THE  NATURE 
OP  MINERAL  POISONS.  ANALYTICAL  TABLES  OP  THE  MINERAL  AND  VEGETABLE  ACIDS. 
TABLE  OF  ALKALINE  POISONS  AND  THEIR  SALTS— RULES  POR  DISCRIMINATING  CO- 
LOURED AND  COLOURLESS  MINERAL  P0I8ON»-^TABLBS  OP  THE  ACTION  OF  FERRO* 
CTANIDB  OF  POTASSIUM  AND  SULPHURETTED  RTDROGEN  GAS  UPON  METALLIC 
SOLUTIONS.  ON  THE  VARIOUS  FROCESSES  FOR  DETECTING  POtSON  IN  THE  TISSUES 
OF  THE  BODY.       RULES  FOR  DRAVINO  UP  MEDICO-LBOAL  REPORTS* 

Maity  of  the  tests  employed  in  the  analysis  of  poisons  msy  be  procured  in 
a  lufficiently  pure  state  for  immediate  use.  There  are  others,  however,  which 
it  will  be  proper  for  ^e  analyst  to  prepare  for  himself.  I  believe  that  the 
following  list  comprises  all  those  preparations  which  are  necessary  for  con* 
docting  ttie  analysis  of  the  poisons  described  in  this  work. 

Acms.     Sulphuric,  Nitric,  Muriatic,  Oxalic,  Tartaric,  Acetic. 

Alkalies.    Potash,  Soda,  Ammonia,  and  their  Carbonates.    Calcined  Car* 
bsnate  of  Soda.    Lime. 
11 
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Alkaline  and  Metallic  Salts. — Nitrate  of  Baiytes.  Chloride  of  Barii 
um. — These  may  be  made  by  digesting  the  pure  carbonate  in  the  respective 
acids,  and  evaporating  to  crystallization.  Chloride  of  Lime.  Sulphate  of 
Lime.  Nitrate  of  Silver.  Sulphate  of  Iron.  Ferrocyanide  of  Potassium. 
Phosphate  of  Soda.  Sulphate  of  Copper.  Iodide  of  Potassium.  Acetate 
of  Lead.  Corrosive  Sublimate.  Peroxide  of  Manganese.  Carbonate  of 
Barytes. 

Black  Flux. — Prepared  by  mixing  thoroughly  two  parts  of  bitartrate  of 
potash  with  one  part  of  nitrate  of  potash,  and  projecting  the  mixture  by  small 
portions  into  a  red  hot  crucible,  until  complete  deflagration  has  taken  place. 
The  grey  mass  obtained  should  be  pulverised,  and  Kept  from  air  in  a  well- 
closed  bottle.  This  substance  is  used  for  the  reduction  of  the  compounds  of 
arsenic.  The  bitartrate  itself  calcined,  or  well-dried  oxalate  of  lime,  will  an- 
swer the  same  purpose.  (See  Soda  Flux.) 

Chloride  (Ter)  of  Gold. — Dissolve  gold  foil  at  a  gende  heat,  in  a  mix- 
ture of  one  part  of  nitric  and  two  parts  of  muriatic  acid.  The  solution  may 
be  afterwards  diluted  with  its  bulk  of  distilled  water.  Used  to  distinguish  me- 
conic  from  sulphocyanic  acid. 

Chloride  (Bi)  of  Platin a.— Dissolve  slips  of  fine  platina  foil  or  platina 
filings,  in  a  mixture  of  one  part  of  nitric  and  two  parts  of  muriatic  acid,  brought 
to  a  boiling  temperature.  Platina  must  be  added,  until  no  further  action  en- 
sues.    This  is  a  useful  test  for  potash. 

Chloride  of  Tin. — Obtained  by  digesting  pure  tin  in  strong  muriatic  acid 
at  a  gentle  heat,  until  no  more  is  dissolved.  A  piece  of  metallic  tin  should 
always  be  kept  in  the  solution.    A  useful  test  for  Gold  and  Mercury. 

Cyanide  of  Potassium.— This  is  a  most  useful  reducing  agent  for  the  in- 
soluble sulphate  of  barytes,  arsenic,  and  other  poisons.  It  is  prepared  by  heat- 
ing to  strong  redness  dried  ferrocyanide  of  potassium,  reduced  to  a  fine  pow- 
der, in  an  earthen  retort,  with  the  beak  loosely  closed.  The  semifiised  mass 
in  the  retort,  which  must  not  be  exposed  to  air  until  quite  cold,  is  reduced  to  a 
fine  powder,  placed  in  a  funnel,  moistened  with  alcohol,  and  cold  water  poured 
over  it  (hot  water  leads  to  its  reconversion  to  ferrocyanide.)  The  first  con- 
centrated colourless  solution  which  passes  through  the  funnel,  is  rapidly  evapo- 
rated to  dryness  in  a  porcelain  dish,  and  botded.  The  white  residue  is  a  mix- 
ture of  cyanate  of  potash  and  cyanide  of  potassium.  It  should  be  kept  from 
air,  in  a  dry  place. 

Htdbosulphuret  of  Ammonia.— Pass  sulphuretted  hydrogen  gas  by  means 
of  a  bent  tube  from  a  long-necked  fiask  into  equal  parts  of  a  solution  of  pure 
ammonia  and  water,  until  the  liquid  is  saturated  with  the  gas.  The  solution 
must  be  preserved  in  a  green-glass  bottle.  This  is  an  important  test  for  {he 
detection  of  metallic  poisons.  When  wetl  made,. it  ought  to  give  no  precipi- 
tate with  sulphate  of  magnesia. 

Iodic  Acid.— Digest  Iodine  in  the  strongest  Nitric  Acid  (Sp.  gr.  1.52)  in  a 
retort  over  a  sand-bath,  and  repeatedly  wash  down  with  the  acid,  the  iodine 
that  may  sublime.  This  process  requires  many  hours  for  its  completion. 
When  there  is  no  further  action,  pour  off"  the  liquid,  and  evaporate  to  dry- 
ness. Iodic  acid  is  left  as  a  colourless  solid.  This  test  serves  to  distinguish 
morphia  from  the  other  alkaloids,  to  detect  sulphuric  acid  in  articles  of  cloUiing, 
and  to  indicate  the  presence  of  sulphurous  acid. 

Oxalate  of  Ammonia.— Prepared  by  neutralizing  a  strong  solution  of  Oxa- 
lic acid,  with  Sesquicarbonate  of  Ammonia,  and  evaporating  at  a  low  tempera- 
ture to  crystallization.  Should  the  salt  become  acid  by  evaporation,  add  a 
little  ammonia. 

Sesquichloridb  (Permuriate)  of  Iron. — Dissolve  red  (per)  oxide  of  iron  in 
muriatic  acid.  It  may  be  neutralized  for  the  purpose  of  a  test  by  the  addition 
of  a  small  quantity  of  potash.     Used  as  a  test  for  morphia  and  its  salts. 
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Soda  Flvx.— Calcine,  in  a  covered^latina  crucible,  crystallized  acetate  of 
soda  reduced  to  a  fine  powder.  The  charred  mass  may  be  afterwards  pulve- 
rized. It  does  not  deliquesce  like  the  black  flux,  and  is  a  good  reducing 
agent.  Neutralize  tartaric  acid  by  carbonate  of  soda,— evaporate  to  dryness* 
and  incinerate  in  a  covered  platina  crucible.  The  black  residue  (carbon  and 
carbonate  of  soda)  is  an  excellent  reducing  agent  for  arsenic. 

Sulphate  of  Strontia. — This  salt  in  solution,  is  sometimes  used  as  a  test 
for  the  salts  of  barytes.  It  may  be  made  by  digesting  pure  carbonate  of 
strontia  in  diluted  sulphuric  acid.  It  is  not  very  soluble  in  water,  in  con* 
sequence  of  which,  when  employed  as  a  test,  it  must  be  used  in  comparatively 
large  quantity. 

SuLPHURETTBD  Htdrookn  Gas. — This  should  always  be  employed  in  the 
state  of  gas,  and  not  dissolved  in  water.  It  may  be  prepared  by  gently  heating 
in  a  retort,  or  still  better  in  a  flask  with  a  bent  tube,  sulphuret  of  iron  with 
three  parts  of  water  and  one  part  of  strong  sulphuric  acid.  The  heat  evolved 
on  mixture,  liberates  the  gas  abundantly.  It  should  be  passed  into  distilled 
water  for  a  short  time  before  use.  Care  must  be  taken  not  to  distil  over  the 
contents  of  the  retort,  if  a  retort  be  employed.  This  gas  precipitates  the  salts 
of  moflt  metaUic  poisons,  some  completely,  others  partially.  In  an  unknown 
case,  the  suspected  solution  into  which  it  is  passed  should  neither  be  acid  nor 
alkaline,  but  neutral. 

Sulphuret  of  Iron.— Heat  a  bar  of  iron  to  whiteness,  and  rub  on  its  sur- 
face a  stick  of  sulphur.  Collect  the  sulphuret  which  falls  in  a  state  of  fusion, 
in  a  vessel  of  cold  water  placed  beneath.  Dry  it,  and  keep  it  closely  bottled. 
This  preparation  serves  for  the  purpose  of  making  sulphuretted  hydrogen  gas. 
Test  Papers. — Litmus  paper  for  acids. — This  may  be  made  by  saturating 
unsized  paper  (free  from  lime)  in  a  strong  infusion  of  litmus  (about  one  ounce 
to  half  a  pint  of  boiling  water)  and  drying  it  in  a  place  entirely  free  from  acid 
vapours.  If  not  of  a  good  blue  colour,  3ie  paper  may  require  to  be  dipped  a 
second  time.  It  should  be  kept  from  air  and  light.  Hose  paper  for  alkalies. 
This  is  made  by  saturating  unsized  paper  two  or  three  times  in  a  strong  infu- 
sion of  red  roses  (about  two  ounces  of  petals  to  a  pint  of  water)  and  drying . 
Ifae  paper  quickly.  It  should  be  kept  from  air  and  light,  and  in  a  dry  situs^ 
tion. 

Miscellaneous  Articles. — Copper  filings. — The  finest  copper  gauze. — 
Thin  copper-foil. — Copper-wire. — Tin-filings. — Tin-foil— Zinc-foil,  very  thin, 
— Gold-leaf.  Gold-foil,  such  as  is  used  by  dentists :  in  this  state  it  serves  foP 
the  detection  of  mercurial  poisons.  Reduced  silver.  Platina-foil.  Platina 
wire.  Platina  crucible  and  cover.  Platina  cup :  these  two  vessels  may  each 
have  a  capacity  of  about  two  fluid-drachms.  Small  glass  tube  (about  two 
pounds)  varying  from  one-fourth  to  one^eighth  of  .an  inch  in  the  bore.  This 
tube,  which  serves  for  the  making  of  small  reduction-tubes,  and  numerous  other 
purposes,  should  be  very  thin.  Watch  glasses.  Test-tubes  (thin) — Glass 
plates.  Florence  flasks.  Large  and  small  retort  and  receiver.  Filtering 
paper.  Spirit  lamp.  Charcoal  powder.  Animal  charcoal.  Alcohol.  Ether. 
Litmus  cake.     Sulphate  of  indigo.     Glazed  card  (lead.) 

In  pursuing  an  analysis,  the  following  precautions  ought  to  be  observed : 
I.  All  the  apparatus  should  be  perfeedy  clean ;  when  metals  are  to  be  reduced, 
the  glass  tubes  and  fluxes  should  be  warm  and  dry.  2.  The  solutions  of  the 
tests  should  be  concentrated.  This  will  give  a  known  and  definite  strength 
which  will  regulate  the  quantity  to  be  employed.  3.  Before  employing  the 
tests,  they  should  be  tried  for  the  ordinary  impurities  which  they  are  liable  to 
contain* 

Ritles  foe  the  Analtbis  op  Mineral  Poisons.    One  of  the  most  difficult 
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problems,  which  a  medicid  jurist  has  to  solve  in  relation  to  poisons,  is  that 
which  is  commonly  left  untouched  in  works  on  Toxicolog^y ;  namely,  what 
steps  are  to  be  pursued  in  order  to  determine  the  nature  of  a  suspected  poi- 
sonous Bubstano%  It  is  easy  to  verify,  by  the  application  of  chemical  tests, 
the  nature  of  a  mineral  poison,  when  we  know  or  really  suspect  what  it  is  ; 
but  all  who  have  exercised  themselves  in  these  matters  must  have  felt  the 
difficulty,  amidst  the  multiplicity  of  tests,  to  make  a  selection,  and  apply  them 
in  particular  cases.  Assuredly,  if  experiments  of  this  kind  be  conducted  at 
random,  the  whole  of  the  suspected  substance  is  likely  to  be  expended  without 
any  satisfactory  results  being  obtained.  Hence  the  necessity  arises  of  adopting 
some  rules  of  generalization,  so  that  not  only  may  the  trouble  attending  an 
analysis  be  diminished,  but  a  result  more  speedily  obtained.  If  the  poison 
has  been  taken  and  caused  death,  the  analysis  may,  as  it  has  been  elsewhere 
stated,  be  assisted  by  ascertaining  how  soon  after  taking  itt  the  symptoms 
occurred ;  their  nature,  the  period  at  which  the  person  died,  and  other  circum- 
stances of  the  like  kind :— indeed,  it  has  been  already  observed,  that  these  very 
facts  may  disprove  the  suspicion  of  poisoning,  and  render  a  chemical  analysis 
wholly  unnecessary.  But  the  substance  may  not  have  been  taken,  and  in  this 
case  we  can  only  proceed  by  chemical  rules.  In  respect  to  the  generalizations 
about  to  be  made,  I  must  observe  that  they  only  apply  to  the  chemical  analysis 
of  those  mineral  substances  which  are  most  commonly  emjdoyed  as  poisons ; 
or  otherwise  it  is  obvious,  that  the  whole  department  of  mineral  chemistry 
would  require  to  be  introduced.  If  any  exception  be  made  in  this  respect,  it 
will  be  in  relation  to  some  very  common  substances,  which  closely  resemble 
the  mineral  poisons  in  their  physical  or  chemical  properties.  After  all,  the 
great  difficulty  in  medical  jurisprudence  consists  not  so  much  in  distinguishing 
poisons  from  other  substances,  as  in  distinguishing  them  from  each  other ; 
since  the  cases  in  which  a  chemical  analysis  is  chiefly  demanded,  are  those 
where  the  substance  taken,  has  given  rise  either  to  serious  sjrmptoms  or  to 
death.  Some  substances  in  the  subjoined  tables  may  not  be  regaurded  as  poi- 
sons :«-that  is  a  point  which  does  not  require  to  be  here  discussed— -(see  ante, 
p.  15)— 'it  is  sufficient  for  a  medical  jurist  to  know  that  these  reputed  innocent 
substances  have  actually  caused  death ;  and  therefore  they  may  again  come 
before  him  for  a  chemical  examination. 


I.  Table  of  the  acid  poisons. 


.     cids. 

Nit.  Barytes. 

Nit.  Silver. 

Sulph.  Lime. 

Muriatic  acid  .    .    • 
Nitric  acid  .... 
Nitromuriatic  acid     . 

Nitrosulphuric  acid  [ 

Oxalic  afiid .... 

I 

precipitate  iosol. 
in  nitric  acid. 

precipitate  insol. 
in  nitric  acid. 

precipitate  insol. 
in  nitric  acid. 

precipitate  sol.  in 
nitne  acid. 

precipitate  sol. 
in  nitric  acid. 

Sulphate  of  Indigo.  > 
Sulphuric  acid       . ) 

.    .    .   j 

precipitate  insol. 
in  nitric  acid. 

Nitric  acid  would  be  known  by  its  action  on  copper : — ^nitromuriatic  acid  by 
its  property  of  dissolving  gold.  For  other  and  more  special  details,  I  must  refer 
to  the  sections  on  individual  poisons.    Three  tests  only  have  been  selected 
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which,  taken  together,  act  differmidy,  with  the  seven  acid  poisons  in  the 
lable.  Thus,  if  we  obtain  in  a  dear  acid  liquid,  by  the  addition  of  nitrate  of 
nlver  and  sulphate  of  lime,  white  precipitates,  soluble  in  nitric  acid,  there  is 
every  reason  to  believe  that  oxalic  acid  is  present.  The  proofs  required  to 
estabUsh  this  presumption  will  be  found  described  under  this  poison. 

The  next  table  relates  to  the  effects  of  various  reagents  on  .the  four  principal 
Tegetable  acids. 
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2.  Alkaline  Poisons.^ In  respect  to  tha  MaHnt  poMons  aad  their  nlto, 
we  may  obsenrey— 1.  They  are  all  white  solids  (some  of  them  dTstaUitie*] 
except  the  alkaline  sulphurets.  2.  The  gre&ter  number  aie  readily  dissolved 
hy  water;  the  solutions  having  an  add)  alkaline,  or  neutral  reaction  with  test 
paper.  3.  The  solution  or  the  solid  difiused  in  water,  undergoes  no  change 
when  exposed  to  a  current  of  sulphuretted  hydrogen  gas:*-«ome  of  the  acid 
salts  throw  down  sulphur  from  the  hydrOsulphuret  of  ammODia«  and  ftlum 
gives  an  abundant  precipitate  of  alumina  with  this  test.  4.  Carbonate  of  pot- 
ash gives  a  white  precipitate  with  baryta  and  its  salts,  while  it  does  not  affect 
potash,  soda,  and  ammonia,  or  their  salts.     Lime  and  strontia  are  introduced 


to 

o 

e2 


JS  o 

-J 


a 

O 


4 


i 
^ 


a.cua.cu      o.      cu      cu  o« 

iiii  I  I  I      1 


o  o  o 

c  fl  0 


; .  .1  ■ 

i 

•lit; 

t 

..2-.S-S.  . 

^ 

J  i  tf  . 

'  a.o.S   ' 

's . 

.S-.2-1  i^  g  i-g- 

^^2  2  fl3  • 2  ^ 
sag:     fl 


GO 


CO 


Ills 


.  S  .►•  S  s. 


60 


•I 

.2*8 


S    .-3    .-3   •- 


Eh' 

s 


s 


|SSS8Si38SSSSSS8i1'§    1111 


§1 


1= 

'S 
n 


111: 


I 


I 


i 

• 


1 

1 

B 


I 

1 


n 


TABLE  OP  COUKJBED  MINERAL  VOISONfl. 


127 


not  as  poiflonst  bnt  to  show  how  they  may  be  distinguished  from  baryta,  for 
which  they  are  very  liable  to  be  mistaken.  5.  These  salts  are  distinguished 
from  the  metallic  irritants  except  tartar  emetic  (Tab.  V.,)  in  not  being  precipi- 
tated by  a  solution  of  ferrocyanide  of  potassium. 

Metallic  Poisom.'--*The  metallic  irritant  poisons  may  be  divided  into  two 
groups;  those  which  are  coloured^  and  those  which  are  eoiourless.  A  slight 
attention  to  colour,  will  enable  us  to  distinguish  many  of  these  bodies  from 
each  other,  and  by  this  criterion,  if  property  observed,  we  may  determine  at 
once  the  steps  of  the  analysiii  to  he  pursued.  In  the  first  place,  it  will  be 
noticed  that  the  greater  number  of  them  are  quite  insoluble  m  water:  those 
which  are  soluble  have  flie  letter  9  prefixed.  Some  are  not  at  all  changed  in 
colour  when  treated  with  sulphuretted  hydrogen  or  hydrosulphuret  of  ammo- 
nia,^ diese  are  marked  with  the  letter  a;  me  other  coloured  substances  are 
variously  affeeted,  being  generally  turned  brown  or  black.  The  substances 
printed  in  italics,  are  not  eommonly  ranked  as  poisons  :-^ey  are  introduced 
in  order  that  the  coloured  poisons  may  not  be  mistaken  for  o&er  coloured 
substances  which  resemble  them.  The  four  colours  are  yellow,  blue,  green, 
and  red: — in  any  two  substances  of  either  colour,  there  is  scarcely  the  same 
shade,  so  that  when  once  compared,  they  may  be  in  general  easily  dis- 
tinguished. 

IV. — ^Metallic  i&ExtAKTS. — Coloured  miheral  poisoKflu 


Yellow. 

Blue. 

Green. 

Red. 

Masieot.  (Ozids  of 

a  Solph.  Copper. 

Scheele*8  greeiK 

Red  Oxide  Meicaiy 

lead.) 
Tomer's  yellow. 

rOzychlor.  Lead.) 
a  Orpiment. 

(Are.  Copper.) 

8  Nitrate  Copper. 

Schweinfurth   gr. 

Nitric  Oxide.— 

8  Ammoniaret.^- 

(Ars.  and  Acet. 

Cinnabar. 

Verjiter. 

Copper.) 
Chloride.  Copper. 

a  Vermilion. 

Taibith  mineral. 

Cbromate  of  Lead. 

Brunswick  green* 

Litharge. 

6 of  Potash. 

(Oxyehloride.) 

Minium. 

8  Alkaline  Persrts. 

8  Acelate  Copper. 

a  Realgar. 

sSttbacetate  — 

8  Bichromate  Pet. 

Carbonate     — 

8  Alkaline  Sdphii- 

Ammoniuret  Iran, 

8  Snlph.  Iron. 

rets. 

Iodide  (f  Mercury 
^Penuiphri/^Tin 
^Suipkrt.  Caamium 

SmaH,  (Ox.  CobaU) 

Prueman  Bhe, 
Indigo.      ' 

Oxide  of  Chrome, 

Siniodide  Mercury 
Peroxide  of  Iron, 
a   OxyeufAurei   of 
jSniimony, 

9  Ferrocyanide  Pot. 
Perox.  Uranium, 

%aa!teffNiekel 

Colourless  Metallic  Poisons.— The  colourless  metallic  irritant  poisons 
are  very  numerous,  and  it  is  commonly  among  these,  th^t  the  greatest  difficulty 
is  experienced  In  aa  analysis.  They  may,  however,  be  distinguished  from 
each  oiier  by  treating  them  with  certain  re-agents  ^sec  Table  V. :)— but  these 
are  merely  to  be  regarded  as  trial  tests;  1.  e.  to  pomt  to  the  particular  nature 
of  &e  pcNson  for  tlM  detection  of  which  special  tests  are  subsequently  to  be 
applied.  The  re^agents  may  be  added  either  to  the  solids,  or,  if  the  mineral 
poison  be  solublct  to  the  solutions  in  water.  A  very  convenient  mode  of  em- 
ploying the  tests  is  10  place  &  small  quantity  of  each  in  a  small  white  saucer, 


128 


AVALTTICAL  TABLES. — ^WBITE  METALLIC  POISONS. 


1   ^2 

ft     ^1          -;      1 

jT 

5 

£ 

White 
white 
white 
white 
-unafiTected 
black 

orange  yellow  prec. 
yellow  by  heat 
brown 
white  p.  sol, 
white  p.  sol, 
white  p.  sol. 

white  p.  sol. 
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melts  (fixed) 

yellow  decompd. 

carbonized 

fixed 

vol.  decompd. 

vol.  decompd. 

vol.  decompd. 

volatile 

fixed  (melts) 

fixed 

fixed 

carbonized 

yellow 

yellow 

fixed 
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E  i^.S^  o  E  s 

Chloride    .    .    . 

Nitrate      .    .     . 

Subacetate     •    . 

Sulphate  .  .  . 
Mercury,  Bieyanide  . 

Nitrate       .    .    . 

Pemitrate  .    .    . 

White  precipitate 
Silver,  Nitrate  .  . 
Tin,  Chloride  .    .    . 

Dyer's  Spirit .  . 
Zinc,  Acetate  .    .    • 

Carbonate .    .     • 

Oxide    •    .    .    . 

Sulphate    .    .    . 
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and  then  drop  a  few  fniiM  of  die  euspected  solid  in  iiae  powder  into  the 
liquid.  Any  change  of  colour  is  immediately  perceptible.  These  poisons 
are  said  to  be  colourless;  but  some  of  them  have  a  slight  tint,  bordering  on 
yellow. 

It  is  impossible,  in  giving  a  summary  of  this  kind,  to  represent  the  slight 
differences  in  respect  to  solubility  and  the  colours  produced  by  the  various 
reagents ;  but  these  it  is  not  difficult  for  one,  moderately  acquainted  with 
chemistry,  to  appreciate,  and  the  fiicts  are  all  fnlly  explained  in  the  description 
of  the  poisons  individttaUy. 

There  is  a  very  useful  test,  however,  which  enables  us  to  distinguish  the 
salts  of  many  metallic  poisons.  This  is  the  Feirocyanide  of  potassium.  I 
here  subjoin  a  table,  derived  from  experiments  in  which  the  different  effects 
of  this  reagent  on  numerous  metallic  sdutions  are  indicated^ — (See  next  page. 
Table  VI.) 

There  are  four  states  in  which  a  poison  may  be  presented  for  analysis  :— 
1,  9oHd  and  unmixed  with  other  substances ;  2,  pure  and  in  solution  in  water. 
It  is  anticipated  that  the  preceding  tables  will  enable  a  medical  witness  to  de- 
termine, without  much  difficulty,  in  these  cases,  the  probable  nature  of  the  sub- 
stance he  is  examining,  and  direct  his  analysis  accordingly.  It  may  not  happen 
to  be  a  poison :  then  the  discovery  of  its  nature  must  depend  on  his  general 
knowledge  of  chemistry. 

In  order  to  illustrate  the  mode  of  applying  these  tables,  let  us  suppose  that 
we  have  a  white  powder  which  we  find  to  be  entirely  volatile  without  residue 
by  heating  it  on  platina  foil— that  it  readily  dissolves  in  water,  especially  on 
boiling — ^mat  it  is  blackened  when  placed  in  contact  Vith  hydrosulphuret  of 
ammonia — becomes  yellow  with  caustic  potash,  and  a  bright  scarlet  with  iodide 
of  potassium.  These  results  indicate  Corbosivji  Sublimate  ;  and  on  turning 
to  the  description  of  that  poison,  other  hiodes  of  testing  will  there  be  given, 
which  will  enable  the  operator  to  demonstrate  conclusively  Ae  presence  of 
chlorine  and  mercury.  Again,  we  may  have  a  white  powder,  also  volatile 
without  residue,  scarcely  soluble  in  water  even  on  boiling,  undergoing  no  change 
of  colour  in  contact  with  hydrosulphuret  of  ammonia,  until  the  ammonia  has 
been  lost  by  evaporation,  or  driven  off  by  heat  (when  a  rich  oigange-yellow 
residue  remains,)-^unchanged  in  colour  by  caustic  potash,  but  easily  dissolved 
by  it  on  boiling,  and  unchanged  in  contact  with  iodide  of  potassium.  These 
results  point  at  once  to  Arsenious  Acid. 

There  are  two  other  states  in  which  the  analysis  of  a  poisonous  substance 
may  be  required:  3,  solid  and  mixed  with  organic  solids,  as  arsenic  in  pow- 
dered coffee ;  and,  4,  dissolved  or  suspended  in  liquids  containing  organic  matter, 
as  corrosive  sublimate  in  wine,  porter,  beer,  or  milk.  The  last  is  a  condition 
frequently  requiring  investigation : — the  third  stage  merges  in  the  fourth ;  since 
we  are  in  general  compelled  to  boil  the  poisoned  solid  in  water,  in  order  to 
ascertain  its  probable  nature.  Alcohol  or  ether  may  be  occasionally  substi- 
tuted for  water ;  in  one  case  these  liquids  may  serve  to  remove  the  poison  from 
the  oiganie  matter,  and  in  another,  to  dissolve  the  organic  matter  and  leave 
the  poison.  Let  us,  however,  assume  that  the  poison  i^  dissolved  in  an  organic 
liquid :  all  its  physical  properties  are  lost,  and  we  can  now  trust  to  chemjcill 
reagents  alone.  With  regud  to  the  soluble .  salts  of  copper,  they  never  exist 
in  an  oiganie  liquid  in  a  far  less  than  poisonous  proportion,  without  giving  to 
it  a  decidedly  blueish  or  greenish  colour,  by  which  character,  therefore  a  liquid 
eontaininff  a  soluble  cupreous  poison  may  b^  commonly  known.  In  order  to 
distinguish  the  principal  soluble*  metallic  poisons,  we  employ  sulphuretted 
hydrogen  gas  :  if  we  except  arsenic,  all  the  metallic  poisonous  solutions  are 
precipitaled  by  hydrosulphuret  of  ammonia.    The  colour  of  the  precipitate  is 
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different  for  diffsrent  metals ;  and  it  is  in  this  way  that  we  may  derive  an  in- 
ference of  the  kind  of  metallic  poison  present. 

Table  VI. — Metallic  irritant  poisons.    Action  of  ferrocyanide  of 

POTASSIUM  UPON  THEIR  SOLUTIONS. 


Metallic  Poisons. 


Antimony,  Chlor.  pore.,  cream  white 
mipare  deep  blae 
TEirtarised     •    .    .  |no  preeip. 
Arsenic,  Arsenious  Acid  no  preeip. 


Coloar  of  Preeip. 


from  presence  of  iron. 


Arsenic  Acid 

Arsenite  Pot .    .  . 

Arseniate  Pot     •  . 

Bismuth,  Nitrate .    .  . 

Cadmium,  Nitrate      •  . 

Cobalt,  Chloride     .  . 

Copper,  Sulphate     .  . 

Gold,  Tereblor.   .    .  . 

Iron,  Persalts      .    .  . 

Protosalts      .    .  . 

Green  Salph.     .  . 

Lead,  Acetate .  .  •  • 
Manoanrse,  Neut.  Chlor. 

Mbrcurt,  Protonit.  .  • 

Pemit 

Corr.  Sub.     .    .  . 

Nickel,  Nitrate   .    •  . 

Platina,  Bichl.  pure  . 

Amin.  Chlor.     •  . 

Silter,  Nitrate    •    .  . 

Tin,  Chloride.     •    .  • 

Perchlor 

Dyers'  Spirit     .  . 

Uranium,  Pernit  .    •  . 

Zinc,  Sulphate.    .    .  • 


DO  preeip. 
no  preeip. 
no  preeip. 
yellow-white 

white 

dingy  oliye  green 

deep  red 
no  preeip. 

deep  blue 

white 

light  greenish-blue 

cream  white 

white 

white 
white 
white 
pea  green 

light  fawn  coloar 
DO  effect 

white 
milk  white 

.white 

rich  red  coloar 

white 


Observations. 


slowly  green,  by  decomp^ 
of /errocyanic  acid.       I 

gelatinous,  like  zinc.        ! 

modified  by  red  colour  of 
solution. 

gelatinous. 

liquid  green,  from  de- 
comp.  of  ferrocy.  acid, 

[  becoming  deep  blue  by 
I     exposure. 

if  iron  present,  blueish 

white. 
^  becoming  greenish  from 
>     decomp.  of  ferrocy- 
)     anic  acid. 

resembling  Scheele's  str 

(greenish  colour  by  de 
comp.  of  acid,  rapid 
if  concent,  blaeif  iron 
is  present. 

gelat.  (brown  by  H.  S.  A.) 
(yellow  by  H.  S.  A.) 

resembling    copper,    but 

not  gelatinous, 
gelatinous,  blueish  if  iron 

is  present. 


Of  the  yeOow  and  orange-red  sulphurets  it  may  be  observed,  that  the  sol- 
phuret  of  arsenic  is  npt  dissolved  by  muriatic  acid,  even  on  boiling— those  of 
cadmium  and  antimony  are,  however,  easily  decomposed  by  this  acid— sulphu- 
retted hydrogen  is  evolved,  and  soluble  chlorides  result.  The  white  sulphuret 
of  zinc  is  similarly  affected.  It  la  important  for  the  analyst  to  remember,  as  one 
method  of  separating  these  metallic  poisons,  that  sulphuretted  hydrogen  gas  does 
not  precipitate  add  solutions  of  ttte  oxide  of  zinc^  oxide  qf  niekelj  protoxide  of 
cobalt,  protoxide  and  peroxide  ofiron^  and  protoxide  oftnanganeee. 

A  convenient  way  of  testing  an  organic  liquid,  is  to  dip  into  it  a  slip  of  bibu- 
Ipus  paper,  and  then  expose  this  to  a  current  of  the  gas  produced  in  the  tube ;  we 
thus  get  rid  of  the  effisct  of  colouring  matter,  but  this  method  will  only  answer 
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where  the  quantity  of  poison  dissolved  is  moderately  large.  When  there  is  no 
change  of  colour  in  the  slip  of  paper  under  these  circumstances,  we  may  filter  off 
one-fourth  of  the  liquid,  neutralize  it  by  potash  or  acetic  acid,  according  to 
whether  it  be  acid  or  alkaline,  and  then  pass  into  it,  from  a  retort  or  bottIe>  a 
washed  current  of  the  gas.  If  the  change  of  colour  be  not  apparent  in  the  liquid, 
it  will  be  often  perceptible  in  the  froth  or  scum,  which  will  readily  assume  a 
colour  according  to  the  natnre  of  the  metallic  substance  present.  If  the  paper 
or  froth  should  be  turned  of  a  yellow  colour, — it  may  be  owing  to  the  presence 
of  arsenic  cadmium,  or  tin.  For  obvious  reasons,  the  presumption  is  generally 
in  &voar  of  arsenicr-^a  fact  which  will  be  apparent  by  the  golden-yellow  colour 
c^  the  paper  being  immediately  discharged  on  dipping  it  into  a  strong  solution  of 
ammonia.  Should  the  yellow  colour  be  owing  to  the  presence  of  tin  or.cad* 
miam,  the  organic  liquid  will  be  equally  precipitated,  or  the  paper  will  be  stained 
by  hydrosulphuret  of  ammonia.  The  yellow  precipitate  of  arsenic  is  dissolved 
by  ammonia,  and  not  by  strong  muriatic  acid ;  that  of  cadmium  is  dissolved  by 
mnriatic  add,  and  not  by  ammonia;  that  of  tin  is  not  readily  dissolved  by  either 
reageant :  but  arsenic  would  be  better  known  by  boiling  a  portion  of  the  liquid 
with  muriatic  acid  and  metallk:  copper. 

YU. — ^Metallic  irritant  poisons.    Action  of  a  current  of  sui<phu- 

RETTED    HYDROGEN    GAS,    OR    OF   HYDROSULPHURET    OF   AMMONIA,  UPON 
their  SOLUTIONS. 


Yellow. 

Omnge  Red. 

Black  or  Brown. 

White. 

Green. 

Araenic  (S.H.) 

Salts  of  Anti- 

Lead. 

Salts  of  Zinc. 

Bichromate 

Dyer's  Spirit. 
(Persaita  of 

mony. 
Tartar  Emetic. 

Copper. 

Mercarv. 

Bismuth. 

of  Potash. 
Cbromate  of 

Tin-) 

Potash. 

Protosalts  of  Tin. 

Salts  of  Iron. 

SalU     €f     Cad- 
mium, 

Chlor.  Gold. 

PenaltM  of  Urt> 

nium. 

Nickel  (H.8ji.) 

(jellow-biown.) 

Tellurium. 

If  the  slip  of  paper  acquire  a  black  or  broum  colour,— although  there  are 
many  noetals  thus  affected,  the  presumption  is  always  in  favour  of  lead  or  mer- 
cury: in  the  former  case,  the  colour  is  instantaneously  produced  by  the  gas,  in 
the  latter  (corrosive  sublimate,)  slowly.  The  salts  of  copper  would  be  indicated 
by  the  green  tint  of  the  liquid,  and  by  a  metallic  deposit  on  polished  iron.  It  is 
very  unlikely  that  any  of  the  other  metals  should  be  present ;-— and  with  respect 
to  the  soluble  salts  of  mercury  and  lead, — the  last  are  known  from  the  first  by 
the  organic  liquid  being  abundantly  precipitated  by  diluted  sulphuric  acid.  The 
galvanic  test  either  of  gold  and  zinc  or  of  zinc  and  platina,  may  be  also  applied. 
When  zinc  is  present,  no  efiect  is  produced  on  the  slip  of  paper ;  and  it  is  then 
neoeasary  to  pass  a  current  of  gas  into  a  portion  of  the  liquid,-^he  milky  white? 
ness  of  the  froth  will  indicate  zinc.  Antimony  is  peculiar  in  producing  an 
orange-red  colour,  which  is  removable  by  caustic  potash  and  strong  muriatic 
add,  bat  not  readily  by  ammonia.  When  by  these  experiments  we  have  deter- 
mined the  probable  nature  of  the  poison,  we  may  pprsue  the  process  recom- 
meoded  for  the  particular  metal  in  a  state  of  mixture  with  organks  substances. , 
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Should  salphuretted  hydrogen  gas  produce  in  a  neutralized  and  concentrated 
liquid  no  perceptible  change,  the  poison,  if  any,  may  belong  to  those  mentioned 
in  Tables  L  and  11.  If  none  of  these  be  present,  and  there  is  no  effect  when  the 
liquid  is  much  concentrated  by  evaporation,  there  is  probably  not  sufficient  of 
the  metallic  poison  present  to  allow  of  its  separation  and  identification.  There 
are  some  exceptions  to  this  remark;  as  in  the  case  of  ^arsenic  and  antimony, 
which  may  be  still  detected  by  Marsh's  or  Relnsh's  process,— of  mercury,  by 
gold  and  zinc;  of  copper,  l>y  iron,  when  sulphuretted  hjrdrogen  gas  produces 
either  no  change  at  all,  or  the  change  is  of  an  ambiguous  character. 

Mineral  poison  in  the  lt««tie«.—-The  preliminary  experiments  hitherto  made, 
presuppose  that  the  poison  exists  in  the  viscera  or  their  contents  in  a  form  which 
renders  it  easily  soluble  in  water.  Let  us  suppose,  however,  that  no  trace  of 
poison  can  be  detected  by  these  eliminating  tests  in  the  suspected  organic  liquid, 
in  the  contents  of  the  stomach,  or  in  the  tissues  of  the  stomach,  although  they 
may  have  been  boiled  in  water.  Let  us  imagine  that  the  stomach  itself-^he 
liver  or 'spleen,  has  been  produced  for  analysis,  and  no  poison  soluble  in  water 
can  be  extracted.  The  analyst  Is  then  compelled  to  resort  to  an  entirely  differ- 
ent method.  The  principle  here  consists  in  destrojring  all  the  organic  matter, 
and  rendering  the  tissues  of  the  organ,  with  kny  poison  that  may  be  locked,  up 
in>them,  perfectly  solubla  To  accomplish  this  it  is  necessary  to  employ  minerd 
acida  Orfila  has  recommended  the  drying  of  the  animal  substanoe,  and  its  sub- 
sequent incineration  with  nitre;  but  the  person,  if  in  small  quantity.  Is  likely  to 
be  lost  by  this  operation.  Nitric  acid,  also  proposed  by  Orfila,  is  inconvenient 
on  account  of  the  krge  quantity  of  gaseous  matter  evolved  during  decomposi- 
tion. 

Sulphuric  4cid.^M.  Flandin  first  proposed  carbonization  by  pure  sulphuric 
ackL  The  organic  substances,  if  liquid,  are  brought  to  dryness  by  evaporatioa, 
and  then  treated  with  one4hird  the  weight  of  concentrated  sulphuric  acid.  If 
the -evaporating  tlish  be  weighed,  and  after  the  evaporation,  it  be  again  weighed 
with  the  residue,  the  quantity  of  sulphuric  acid  to  be  added,  will  be  equal  to  one* 
third  of  the  difference  in  weight.  If  the  substance  be  solid,  it  is  at  once  cut  up 
into  small  pieces,  and  one-third  of  the  acid  added.  A  gentle  heat  should  be  at  first 
employed,  to  prevent  loss  by  projection ;  but  when  the  organte  matter  is  thoroughly 
dissolved  in  the  acid,  the  process  may  be  accelerated,  taking  care  to  keep  the 
viscid  mass  well  stirred.  The  dish  should  be  equally  heated  at  the  sides.  If 
the  mineral  poison  is  of  a  fixed  nature,  a  full  red  heat  may  be  employed:  if  vola- 
tile, like  araente  or  mercury,  it  is  necessary  to  stop  short  of  a  heat  of  rednesSp 
or  there  would  be  a  serious  loss;  When  the  carbonized  residue  is  thoroughly 
dried,  it  should  be  reduced  to  a  very  fine  powder,  and  moistened  with  a  mixture 
of  three  parts  of  nitric  and  one  of  muriatic  acid :  it  is  again  evaporated  to  dry- 
ness, the  residue  treated  with  warm  water  three  times  successively,  filtered,  and 
concentrated  by  evaporation.  With  the  bkxKl  and  brain,  the  quantity  of  sul- 
phuric acid  required  for  perfect  carbonization  is  equal  to  half  the  weight,  while 
one-fourth  will  suffice  for  the  lungs  or  the  intestines.  A  preliminary  trial  on 
about  an  ounce  of  the  dried  organized  matter  will  show  what  proportion  of  acid 
Is  really  required.  The  lk)uid  obtained  should  be  clear  and  colourless;  it  may 
then  be  tested  for  the  various  poisons.  It  is  better  to  carbonize  the  organic 
matter  in  several  different  processes,  than  to  employ  a  large  quantity  at  once. 
About  eight  ounces  of  the  liver,  or  any  of  the  dried  organic  tissues,  will  yiekl 
enough  of  the  poison,  if  it  be  present,  for  evidence.  The  acids  employed,  should 
be  tested  for  poison  in  the  quantities  in  which  they  are  used. 

Murialie  acid. — The  tissues  may  be  rendered  soluble,  and  the  poison  ex- 
tracted in  a  form  fitted  for  testing,  by  boiling  the  animal  substance  for  t  woor  three 
hours  in  a  mixture  of  one^part  of  muriatic  acid  and  eight  parts  of  water.  This, 
which  is  commonly  called  the  process  of  Relnsch,  is  well  adapted  for  the  sepa* 
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ration  of  arsenic  and  mercury  from  tli^  soft  organs,  and  there  is  less  risk  of  the 
loss  of  poison.  As  some  arsenic  is  lost  by  evaporation  during  the  l)oiling  with 
muriatic  acid,  Fresenius  and  Babo  have  advised  that  chlorate  of  potash,  should 
be  added  to  the  liquid  in  order  to  prevent  this  loss.  It  is  highly  objectionable, 
however,  to  introduce  many  different  substances  into  a  liquid  undergoing  ana- 
lysis for  medico-legal  purposes.  The  employment  of  a  capacious  retort  and 
receiver,  or  of  an  alembic,  will  enable  the  operator  to  collect  any  arsenic  that 
may  escape  with  the  muriatic  acid.    (See  post.  Arsenic) 

In  all  the  processes  yet  suggested  for  extracting  poison  from  the  tissues,  there 
Is  likely  to  be  a  loss  of  arsenic  when  this  poison  is  under  investigation.  MM. 
Flandin  and  Danger  estimate  this  loss  in  the  incineration  by  nitre  at  8-lOths,  in 
carbonization  by  nitric  acid  at  8-IOths,  in  the  carbonization  by  sulphuric  acid 
with  nitrate  of  potash  or  soda  at  4-lOths,  in  carbonization  by  sulphuric  acid  at 
1-iOth.  (Galtier,  Toxicologic,  1,  355.)  M.  Flandin  thus  takes  a  most  favourable 
view  of  his  own  process;  but  it  has  been  suggested  that  a  serious  loss  of  arsenic 
may  occur  in  the  decomposition  of  alkaline  chlorides  in  the  tissues,  by  sulphuric 
acid.  (Annuaire  de  Cbimie,  1846,  819.)  My  friend  Dr.  Geoghegan  informs  me 
that  he  has  found  (Carbonization  by  sulphuric,  preferable  to  boiling  with  muriatic 
acid-  Whichever  plan  nyiy  be  adopted,  we  must  remember  that  no  tests  are 
applicable  until  the  whole  of  the  animal  matter  is  disintegrated,  and  the  poison 
contained  in  it  has  been  brought  to  a  perfectly  soluble  condition ;  and  as  the 
quantity  of  poison  in  the  tissues  is  always  small,  the  most  delicate  tests  must  be 
employed,  and  the  effect  of  the  acids,  used  in  the  process  upon  ti.e  results  must 
be  borne  in  mind.  It  is  also  important,  before  employing  these  acids,  that  the 
analyst  should  be  well  assured  of  their  purity,  since  arsenic  is  not  unfrequently 
contained  both  in  sulphuric  and  muriatic  acid.  These  processes,  it  may  be  ob- 
served, are  chiefly  adapted  to  the  detection  of  fixed  mineral  poisons  in  the  tissues, 
and  some  modifications  are  required  according  to  the  nature  of  the  poison. 
These,  together  with  the  tests,  best  fitted  for  employment  under  the  circum- 
stances, will  be  more  fully  described  in  treating  of  each  poison  individually. 

Attempts  have  been  made  to  devise  a  process  which  may  be  applicable  to 
the  detection  of  any  metallic  poison  locked  up  in  the  tissues.  One  of  the  latest 
suggestions  of  this  kind  is  that  of  Dr.  Fresenius  of  Giessen.  He  considers  that 
a  method  laying  claim  to  general  applicability  should  fulfil  the  following  condi- 
tions:— »*1.  It  must  admit  of  detecting  arsenic  in  every  form  in  which  this 
mineral  can  possibly  exist.  2.  It  must  not  merely  lead  to  the  detection  of  ar- 
senic, but  also  to  that  of  the  otlier  metallic  poisons.  3.  It  ought  to  preclude  the 
possibility  of  confounding  arsenic  with  other  substances.  4.  It  must  admit  of 
detecting  even  very  minute  quantities  of  arsenic.  5.  The  method  sought  must 
enable  us  to  obtain  at  least  an  approximate  quantitative  determination  of  the 
arsenic  detected.    6.  It  must  fulfil  all  these  conditions  by  the  most  simple  means.** 

'  However  desirable  It  may  be  to  possess  such  a  method  as  is  here  sketched  out, 
the  absolute  necessity  for  it  is  not  apparent.  Arsenic  may  be  most  satisfacto-* 
rily  detected  by  processes  which  are  not  fitted  for  the  detection  of  other  metallic 
poisons.  If  each  poison  has  its  own  particular  process,  and  this  is  satisfactory 
so  long  as  it  is  confined  to  its  proper  object,  it  is  impossible  to  allow  that  the 
admissibility  of  chemical  evidence  in  cases  of  arsenical  poisoning,  should  be 
made  to  rest  on  the  universal  application  of  the  same  process,  and  with  a  like 
degree  of  certainty,  to  other  poisons. 
Out  of  the  many  processes  suggested  for  the  detection  of  arsenic  in  mixtures 

*  containing  organic  matter,  there  are,  according  Dr.  Fresenius,  oiily  four 
which  require  to  be  mentioned.  Arsenic  may  be  separated, — 1,  as  arseniate  of 
lime;  2,  as  solphuret;  3,  from  arsenuretted  hydrogen;  4,  by  metallic  copper. 
Of  these  methods,  the  second  alone  is  recommende4  as  fulfilling  the  conditions 
required,  although  it  is  obvious  that  the  poison  may  be  administered  in  the  state 
12 
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of  sulphnret,  (fellow  arsenic ;)  and  therefore  this,  without  some  preliminary 
preparation,  cannot  fulfil  the  first  condition  required,  t.  e.  of  detecting  ar- 
senic in  every  form  in  which  it  can  possibly  exist.  On  the  separation  by 
lime  nothing  need  be  said,  as  it  is  now  abandoned  by  toxicologists.  Dr.  Fre- 
senius  considers  that  the  separation  by  arsenuretted  hydrogen  (Marsh's  test)  is 
absolutely  inapplicable  to  the  intended  purpose,  '*  because  it  does  not  admit  of 
the  separation  of  arsenic  in  every  form  in  which  this  substance  may  exist.** 
Further,  it  does  not  contribute  to  the  detection  of  other  metallic  poisons;  it  con- 
taminates the  substance  under'  investigation  with  zinc,  which  might  itself  have 
acted  as  the  poisonous  agent;  it  leads  more  easily  than  any  other  method  to 
mistakes;  and  does  not  admit  of  any  correct  quantitative  determination  of  the 
arsenic  found.  Marsh's  test,  it  is  allowed,  permits  the  detection  of  minute 
quantities  of  arsenic  in  many  cases  in  a  very  simple  manner.  Reinsch's  process 
1.  e.  the  separation  by  copper,  is  just  as  little  adapted  to  the  purpose,  although, 
like  the  preceding  test.  It  may  serve  to  detect  very  minute  quantities  of  arsenic. 
*«The  defects  of  this  method  are,  it  is  alleged,  that  it  does  not  admit  of  the  tle- 
tection  of  arsenic  in  every  form  in  which  the  metal  may/ exist;  that  it  does  not 
lead  to  the  detection  of  other  metallic  poisons;  and  that  moreover  the  substance 
under  investigation  becomes  contaminated  by  copper.  Its  success  is  impeded  or 
prevented  by  the  presence  of  many  substances,  such  as  nitrates,  mercurial  and 
other  metaDic  compounds;  so  that  the  advantage  of  detecting  even  minute  quan- 
tities of  the  poison  can  only  be  conditionally  conceded  to  it.  Finally,  it  does 
not  allow  of  the  quantitative  determination  of  the  arsenic  present." 

It  appears  to  me  impossible  to  assent  to  the  validity  of  these  objections,  or  to 
admit  that  we  should  be  at  all  justified  in  entirely  discarding  the  ingenious  pro> 
cesees  of  Marsh  and  Reinsch,  upon  such  grounds  as  are  here  adduced.  These  tests 
are  fully  equal  to  the  separation  of  arsenic  in  all  the  forms  in  which  it  is  most 
commonly  found  in  practice;  that  they  do  not  detect  all  other  metallic  poisons 
or  that  their  operation  on  arsenic  is  occasionally  rendered  obscure  by  the  pre- 
sence of  other  substances,  are  objections  which  amount  to  nothing  in  the  hands 
of  those  who  limit  the  application  of  these  tests  to  the  purposes  for  which  they 
were  originally  designed;  and  it  is  doubtful  whether  they  are  more  liable  to 
lead  to  fallacy  in  skilful  hands,  than  the  method  by  conversion  to  sulphuret. 
Neither  Marsh's  nor  Reinsch's  process  will  answer  all  the  artificial  conditions 
laid  down  as  necessary  for  a  universal  method  by  Dr.  Fresenius;  but  it  is  ques* 
tionable  how  far  it  is  just  to  measure  the  practical  utility  of  these  tests  by  such 
a  standard  as  that  which  is  here  assumed. 

Before  converting  the  poison  to  the  state  of  sulphuret.  Dr.  Fresenius  considers 
the  different  plans  which  have  been  recommended  for  obtaining  a  clear  solution, 
without  loss  of  arsenic,  from  the  organic  mixture  containing  the  poison.  He 
gives  the  preference  to  the  action  of  chlorine,  as  a  decolourizing  agent,  and  to 
the  process  of  charring  by  sulphuric  acid. 

Fresenius* 8  process. — The  substances  intended  for  examination,  are,  if  formed 
of  solid  and  coherent  lumps,  reduced  into  small  pieces,  and  under  all  circiihn- 
stances  carefully  intermixed.  They  are  then  put  into  a  porcelain  basin,  and 
drenched  with  an  amount  of  pure  concentrated  hydrochloric  acid,  either  equal 
or  superior  to  the  weight  of  the  dry  substances,  and  with  as  much  water  as  will 
give  the  consistence  of  thin  pap  to  the  whole  mass.  The  basin  is  then  heated  in 
the  water-bath,  and  chlorate  of  potash,  in  portions  of  about  half  a  drachm,  is 
added  to  the  mixture  at  intervals  of  about  five  minutes,  and  until  the  contents 
of  the  basin  have  assumed  a  bright  yellow  colour,  perfectly  homogeneous,  and  a 
thin  liquid  consistency.  When  this  point  is  attained,  about  two  drachms  more 
of  chlorate  are  added,  and  the  basin  removed  from  the  water-bath.  When 
cool,  the  contents  are  placed  on  a  filter  of  linen  or  paper,  and  are  allowed  to 
run  off:  the  residue  is  washed  with  hot  water  until  the  liquid  which  passes  (whicli 
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IB  also  collected)  is  no  longer  acid.  The  whole  is  then  concentrated  in  the 
water-bath,  during  which  process  it  changes  from  a  bright  yellow  to  a  brownish 
tint,  and  a  saturated  solution  of  sulphurous  acid  is  added  to  this  residue  until  the 
smeU  of  sulphurous  acid  is  clearly  perceptible.  The  whole  mixture  is  then 
heated  for  about  an  hour,  until  the  exc^  of  sulphurous  acid  is  completely  ex- 
pelled. A  current  of  washed  sulphuretted  hydrogen  is  now  slowly  transmitted 
through  this  liquid  for  about  twelve  hours.  The  glass  containing  the  precipitated 
sulphuret  is  lightly  covered,  and  kept  at  a  temperature  of  about  86°  until  the 
smell  ,of  sulphuretted  hydrogen  has  disappeared.  The  precipitate  which,  besides 
sulphuret  of  arsenic,  may  contain  organic  matter  and  other  metallic  sul* 
phorets,  is  collected  an4  washed  on  a  filter,  and  afterwards  dried  with  it  in  a 
porcelain  basin  heated  by  a  water-bath.  Fuming  nitric  add  is  then  added 
drop  by  drop,  until  the  whole  is  moistened;  it  is  then  evaporated  to  dryness. 
Pure  hydrated  sulphuric  acid  previously  heated  is  then  added  to  the  residue,  so 
as  to  moisten  it  uniformly :  the  mass  is  again  heated  in  a  water-bath  for  the 
space  of  from  two  to  three  hours,  and  finally  in  a  sand-bath,  at  a  temperature  of 
about  300°,  until  the  charred  mass  begins  to  crumble.  The  residue  is  digested 
in  water,  filtered,*  mixed  with  hydrochloric  acid,  and  the  filtered  liquid  precipi- 
tated by  sulphuretted  hydrogen.  The  precipitate  thus  obtained  is  drenched 
with  a  solution  of  ammonia,  and  the  ammoniacal  fluid  is  evaporated  in  a  balanced 
porcelain  basin,  dried  and  weighed.  The  arsenic  thus  procured  as  sulphuret, 
may  be  quantitatively  determined  in  the  usual  way.  The  residue,  insoluble  in 
ammonia,  may  be  tested  for  lead,  bismuth,  copper,  and  mercury.  The  metallic 
arsenic  is  obtained  from  the  sulphuret  by  heating  it  in  a  current  of  well-dried 
carbonic  acid,  with  a  mixture  of  carbonate  of  soda  and  cyanide  of  potassium  as 
the  reducing  agent. 

With  the  exception  of  the  plan  for  removing  the  colour  of  the  organic  liquid 
containing  arsenic,  there  does  not  appear  to  be  any  originality  about  this  pro- 
cess. It  is  undoubtedly  much  more  complex  than  some  of  tlie  others  for  which 
it  is  recommended  as  a  substitute;  and  unless  it  were  conducted  by  one  well 
▼ersed  in  chemical  manipulation,  it  might  equally  lead  to  error.  The  value 
of  sulphuretted  hydrogen  gas  as  a  precipitant  has  been  long  known,  and  is  fully 
appreciated  by  toxicologists ;  but  this  does  not  preclude  the  employment  of 
other^ore  ready  and  equally  certain  means  for  detecting  arsenic.  The  process 
appears  to  be  rather  adapted  for  separating  arsenic  from  its  ores,  than  for  detect- 
ing it  as  a  poison  in  medico-legal  cases.  In  practice  we  do  "not  find  the  com- 
pounds of  lead,  bismuth,  copper,  and  mercury,  mixed  with  arsenic;  and  there- 
fore it  is  useless  always  to  have  recourse  to  a  process  which  invariably 
presupposes  the  admixture  of  these  metals  with  the  poison  criminally  admi* 
lustered.  Even  in  cases  of  suspected  compound  poisoning,  rare  as  they  are, 
there  is  no  difficulty  in  discovering  the  foreign  metal  mixed  with  arsenic  by 
appropriate  tests ;  and  a  Court  of  law  requires  to  know  whether  arsenic  was 
present  and  was  the  cause  of  death,  rather  than  whether  it  was  mixed  with 
tr^^es  of  bismuth  or  lead,  a  fact  which,  however  interesting  in  a  chemical,  is 
wholly  unimportant  in  a  medico-legal  view.  It  is  doubtful  whether  by  this 
process  the  absorbed  arsenic  could  be  detected  in  the  soft  parts  of  the  body, 
with  the  same  readiness  as  by  those  of  Marsh  or  Reinsch. 

Medico-leoai.  Reports. — One  of  the  duties  of  the  medical  jurist  is  to  draw 
up  a  report  of  the  results  of  his  examination:  1,  in  regard  to  symptoms;  2,  in 
regard  to  the  post-mortem  appearances;  and,  3,  in  regard  to  the  results  of  an 
analysis.  With  respect  to  the  two  first  divisions  of  the  report,  I  must  refer 
the  reader  to  the  chapter  on  the  rules  for  investigating  cases  of  poisoning  (ante, 
p.  89.)  I  need  hardly  ofiserve,  that  the  time  at  which  the  person  was  first 
seen,  and  the  circumstances  under  which  the  attendance  of  the  practitioner  was 
required,  as  well  as  the  period  of  death,  should  be  particularly  stated.    The 
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hour,  the  day  of  the  week,  and  the  day  of  the  month,  should  he  inyariahly 
mentioned.  Some  medical  witnesses  merely  state  the  day  of  the  week,  with- 
out that  of  the  month,  or  vice  vers&.  At  a  trial  this  creates  great  confusion, 
by  rendering  a  reference  to  almanacs  necessary.  The  words  yesterday,  next 
day,  &c.  should  never  be  used.  The  facts  which  it  will  be  necessary  to  enter 
in  the  report,  are  specially  stated  under  the  heads  of  investigation  (see  p.  89.) 
If  these  facts  be  not  observed  in  the  order  there  set  down,  their  value  as  evi- 
dence of  the  cause  of  death,  or  of  the  criminality  of  particular  parties,  will  be 
entirely  lost.  In  drawing  up  a  report  of  symptoms  and  ,post-mortem  appear- 
ances, the  facts  should  be  i^  the  first  instance  plainly  stated  seriatim,  without 
circumlocution,  and  in  language  easily  intelligible  to  non -professional  persons. 
A  reporter  is  not  called  upon  to  display  his  erudition,  but  to  make  himself 
understood.  If  technical  terms  are  employed,  their  meaning  should  be  stated 
in  parentheses.  When  a  subject  is  thoroughly  understood  there  can  be  no 
difficulty  in  rendering  it  in  simple  language;  and  when  it  is  not  well  under- 
stood, the  practitioner  is  not  in  a  position  to  make  a  report.  Magistrates, 
coroners,  and  barristers  are  very  acute,  and  easily  detect  ignorance,  even  when 
it  appears  under  the  mask  of  erudition. 

In  recording  facts,  a  reporter  should  not  encumber  his  statements  with 
opinions  and  inferences.  His  conclusions  should  be  reserved  until  the  end  of 
the  report.  The  language  in  which  conclusions  are  expressed  should  be 
precise  and  clear.  It  must  be  remembered  that  these  are  to  form  a  concise 
summary  of  the  whole  report,  upon  which  the  judgment  of  a  magistrate  or  the 
decisioii  of  a  coroner's  jury  will  be  ultimately  based.  They  should  be  most 
strictly  kept  to  the  matters  which  are  the  subject  of  inquiry.  Thus,  they 
commonly  refer  to  the  following  questions.  What  was  the  cause  of  death  ? 
What  are  the  medical  circumstances  which  lead  you  to  suppose  that  death  was 
caused  by  poison  ?  What  are  the  circumstances  which  lead  you  to  suppose 
that  death  was  not  caused  by  natural  disease?  Answers  to  one, or  all  of  these 
questions  comprise  in  general,  all  that  the  reporter  is  required  to  introduce  into 
^e  conclusions  of  his  report. 

The  reporter  must  remember,  that  his  conclusions  are  to  be  based  only  upon 
medical  facts, — not  upon  moral  circumstances,  unless  he  be  specially  required 
to  express  an  opinion  with  regard  to  them,  when  they  are  of  a  medico-moral 
nature.  Further,  they  must  be  based  only  on  what  he  has  himself  seen  or 
observed.  Any  information  derived  from  others  should  not  be  made  the  basis 
of  an  opinion  in  a  medico-legal  report.  It  is  scarcely  necessary  to  remark, 
that  a  conclusion  based  upon  mere  probabilities  is  of  no  value  as  evidence. 

In  drawing  up  a  report  on  the  results  of  a  chemical  analysis,  the  following 
rules  may  be  borne  in  mind.  A  liquid  or  solid  is  reserved  for  analysis.  1. 
When  and  of  whom  or  how  receivijd?  2.  In  what  state  was  it  received- 
secured  in  any  way,  or  exposed  ?  3.  If  more  than  one  substance  received, 
each  to  be  separately  and  distincdy  labelled ;  appearance  of  the  vessel,  its 
capacity,  and  the  quantity  of  liquid  (by  measure)  or  solid  (by  weight)  contaifted 
therein.  4.  Where  and  when  did  you  proceed  to  make  the  analysis,  and 
where  was  the  substance  kept  during  the  intermediate  period  ?  5.  Did  any . 
one  assist  you,  or  did  you  make  the  analysis  yourself?  6.  Physical  characters 
of  the  substance.  7.  Processes  and  tests  employed  for  determining  whether 
it  contained  poison.  All  the  steps  of  these  processes  need  not  be  described ; 
a  general  outline  of  the  analysis  will  suffice.  The  magistrate  may  thus  satisfy 
himself  by  an  appeal  to  others  (if  necessary)  to  say  whether  the  analysis  has 
or  has  not  been  properly  made.  8.  Supposing  the  substance  to  contain  poison, 
—is  this  in  a  pure  state,  or  mixed  with  any  other  body  ?  9.  The  strength  of 
the  poison — if  an  acid  or  if  it  be  in  solution ;  in  all  cases  the  quantity  of  poison 
present.     10.  Supposing  no  poison  to  be  contained  in  it,  what  was  the  nature 
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of  the  substance?  Did  it  contain  any  thing  likely  to  injure  health  or  destroy 
fife?  11.  Could  the  supposed  poisonous  substance  exist  naturally  or  be  pro- 
duced within  the  body?  12.  What  quantity  of  the  poison  discovered,  would 
suffice  to  destroy  life,  and  how  far  is  the  dose  likely  to  be  modified  by  age  or 
disease? 

There  are  few  reports  in  which  answers  to  most  of  these  questions,  although 
not  formally  put,  wiU  not  be  required :-  and  unless  the  whole  of  them  be  borne 
In  mind  by  the  operator  at  the  time  an  analysis  is  undertaken,  those  which  are 
omitted  can  never  receive  an  answer,  however  important  to  the  ends  of  justice 
that  answer  may  ultimately  become. 

The  results  of  analysis  in  the  shape  of  sublimates  or  precipitates  should  be 
preserved  as  evidence  distinctly  labelled  to  correspond  with  the  report,  in  small 
^as8  tubes  hermetically  sealed.  In  tliis  way  they  may  be  produced  for  exa* 
minatk>n  at  the  inquest  or  trial 


CHAPTER  XE 

ON  THE  BVIDBNCB  OF  POISONING  FROM  EXPERIMENTS  ON  ANIMALS — iftirCERTAUTTT  OF 
RESULTS— -CIRCUMSTANCES  UNDER  WHICH  THIS  EVIDENCE  IS  ADMISSIBLE— RECEIVED 
ON  VARIOUS  TRIALS  FOR  MURDER  BY  POISON — INJECTION-EXPERrMENTB.  IS  THB 
FLESH  OF.V0ISONEO  ANIMALS  POISONOUS  1  ANIMAL  FOOD  POISONOUS  IN  CERTAIN  CASES 
•—RENDERED  POISONOUS  BY  CERTAIN  VEGETABLES. 

SoMB  toxicologists  have  enumerated  experiments  upon  animals  as  one  among 
the  sources  of  proof  in  cases  of  poisoning.  This  kind  of  evidence  rests  upon  the 
assumption,  that  poisons  act  on  man  and  the  lower  animals  in  the  same  way.^ 
The  observations  of  Orfila,  however,  tend  to  show  that  this  is  partially  true  with 
only  two  domestic  animals,  namely,  the  dog  and  the  cat : — in  all  other  cases, 
the  results  by  no  means  accord.  With  respect  to  experiments  performed  on 
dogs  and  cats,  I  quite  agree  with  the  opinion  expressed  by  M .  Devergie  (M^de^ 
cine  Legale,  ii.  457,)  that  they  are  in  no  case  fitted  to  show  the  doses  in  which 
particular  poisons  are  injurious  or  fatal  to  man^nor  can  they  be  safely  trusted 
to  prove  the  rapidity  of  action  of  different  poisons.  All  that  they  are  fitted  for 
is  to  enable  us  to  ascertain  whether  a  particular  substance  be  injurious  to  ani- 
mal life  or  not,  but  nothing  further.  In  DoneIlan*s  case,  this  kind  of  evidence 
was  admitted  to  show  the  poisonous  effects  of  laurel- water ;  and  in  Freeman^s 
case,  tried  at  Leicester  in  April  1829,  experiments  on  animals  were  received  as 
evidence  to  prove  how  speedily  prussic  acid,  in  certain  doses,  will  destroy  life. 
These  experiments  rather  led  to  the  presumption  that  the  prisoner  was  guilty  of 
the  murder  of  a  female  by  administering  to  her  prussic  acid,  whereas,  it  was 
proved  by  circumstances,  that  he  was  innocent  An  exclusive  reliance  upon 
results  so  obtained,  is  always  liable  to  lead  to  erroneous  medical  evidence.  In 
some  experiments  made '  on  dogs  by  Dr.  Ried  and  I>r.  Simpson,  they  gave  an 
atinee  of  Scheele's  prussic  acid  to  one  animal,  and  it  died  in  about  a  minute  after- 
wards. Other  dogs  of  the  same  size,  to  which  about  six  drops  of  the  same  acid, 
from  the  same  bottle,  were  given,  died  in  the  same  period  of  time ;  although  the 
dose  in  the  last  case  was  only  one  eightieth  part  of  the  quantity  given  in  the  first 
experiment  The  contractility  of  the  heart  was  in  none  of  the  cases  much  im- 
paired. (Ed.  Med.  and  Surg.  Journal,  Oct  1836,  p.  500.)  From  these  and 
sindlar  experiments,  It  is  evident  that  no  fair  inference  can  be  drawn  of  the  re- 
lative ^feeta  of  prussic  acid  x)n  man  and  animals ;  ibr  there  is  no  agreement  as 
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to  the  action  of  the  poison  on  the  latter.  Poses  so  widely  difiering  from  each  other 
were  found  to  kill  dogs  of  similar  size  and  strength  within  the  same  period  of  time. 

When  the  question  is  merely,  whether  a  suspected  substance  administered  to 
another  is  or  is  not  poisonous,  then  we  may  occasionally  be  justified  in  resorting 
to  this  kind  of  evidence,  in  order  to  determine  the  fact.  Most  of  the  common 
poisons  are,  however,  capable  of  having  their  presence  ea^ly  demonstrated  by  a 
chemical  analysis ;  and  the  properties  of  the  substance  will  be  thereby  known. 
But  evidence  of  this  description  may  be  sometimes  accidentally  obtained,  and  then 
it  will  often  dispense  with  a  chemical  analysis  of  the  vehicle  of  the  poison ;  indeed, 
it  may  supply  proof  when  no  poison  is  discovered  in  the  body  of  tlie  deceased^ 
An  intelligent  barrister  related  to  me  the  following  case  which  he  was  engaged 
in  prosecuting  on  the  Western  Circuit  some  years  since.  A  woman  poisoned 
her  husband  with  arsenic  mixed  in  soup:  and  after  the  deceased  had  made  a  full 
meal,  she  threw  the  remainder  out  of  a  window  into  a  farm  yard,  thereby 
thinking  to  defeat  all  attempts  at  discovering  the  means  which  she  had  adopted 
to  destroy  her  husband.  It  happened  at  the  time,  that  a  pig  and  several  fowls 
were  feeding  under  the  window,  and  they  ate  up  what  fell  on  tlie  ground.  The 
whole'  of  these  animals  died  under  symptoms  of  irritant  poisoning.  The  hus- 
band also  died: — no  poison  was  detected  in  the  stomach,  although  there  were 
the  traces  of  its  action ;  but  on  opening  the  bodies  of  the  animals,  the  medical 
witnesses  found  not  only  the  appearances  usually  produced  by  irritant  poisons, 
but  arsenic  itself  was  readily  discovered  in  the  viscera.  This  sort  of  evidence 
supplied  that  which  was  required  to  complete  the  case: — for  while  no  poison 
was  detected  in  the  body,  no  portion  of  the  poisoned  soup  could  be  procured. 
The  prisoner  was  convicted  and  executed. 

Good  negative  as  well  as  affirmative  evidence  may  be  sometimes  obtained 
by  the  examination  of  the  bodies  of  animals  alleged  to  have  been  poisoned. 
The  following  case  is  singular  in  this  respect : — A  woman  named  Higgim 
was  tried  at  the  Warwick  Summer  Assizes,  in  August  1831,  for  the  murder  of 
her  uncle  by  poisoning  him  with  arsenic.  Her  guilt  was  throughout  made 
very  clear.  It  was  proved  tliat  she  had  bought  arsenic,  and  when  required  to 
account  for  the  possession  of  the  poison,  she  said  that  it  was  for  the  purpose 
of  destroying  vermin— the  excuse  resorted  to  by  all  murderers.  She  went, 
however,  farther  than  this ;  and  actually  pointed  out,  in  corroboration  of  her 
statement,  a  dead  mouse,  which  she  said  had  been  killed  by  the  poison.  This 
turned  out  to  be  an  unfortunate  part-  of  her  defence,  for  tlie  medical  witnesses 
showed  that  the  mouse  had  not  died  from  the  effects  of  arsenic. 

In  the  above  cases,  it  will  be  seen  that  the  evidence  from  the  effects  of  poi- 
son was  accidental,  and  ancilary  to  the  main  facts  of  poisoning.  There  is, 
however,  one  instance  wherein  evidence  from  experiments  on  animals  cau* 
tiously  performed,  may  be  of  some  importance  on  a  criminal  trial.  I  allude 
to  the  case  where  the  poisonous  substance  is  not  of  a  nature  readily  to  admit 
of  a  chemical  analysis,  as  for  example  in  substances  belonging  to  the  narcotic 
or  narcotico-irritant  class  of  poisons.  In  such  a  case,  if  the  death  of  an  ani<- 
mal  take  place  under  the  ordinary  symptoms  of  poisoning  from  administration 
of  a  substance,  part  of  which  has  been  taken  by  the  person  whose  life  was 
thus  attempted,  the  evidence  is  very  conclusive.  This  remark  applies  only  to 
liquids  or  solids,  which  are  made  the  vehicle  of  tlie  poison, — not  to  any  matters 
vomited  or  found  afler  death  in  the  stomach.  The  results  here  would  be  falla*- 
cious ;  because  such  matters  may,  without  containing  any  poison  whatever, 
give  rise  to  vomiting  and  other  symptoms  in  an  animal.  Foder£  mentions  a 
case  where  a  young  child,  after  having  partaken  of  some  broth,  fell  into  a  state 
of  stupor,  lost  all  power  of  deglutition,  and  foamed  at  the  mouth.  Some  of  the 
meat  from  whicjipi'^the  broth  was  made,  was  given  to  a  cat  The  animal  was 
i|eized  with  convulsive  fits,  alternating  with  stupor,  and  died  in  about  fivt 
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hours.  It  was  rendered  probable  from  the  symptoms,  as  well  as  from  an  ex« 
animation  of  the  body  of  this  animal,  that  these  effects  wer^  caused  by  the  in- 
troduction of  a  narcotic  plant  (hyoscyamus)  into  the  broth.  (M^d.  L^g.  iv. 
72.)  A  remarkable  instance  of  this  kind  of  evidence  will  be  found  under 
Phosphorus,  in  which  a  shepherd  and  his  dog  were  poisoned  by  this  sub- 
stance, which  was  detected  in  the  stomach  of  both  after  fourteen  days'  intei^ 
ment.  In  several  instances  of  late  years  this  kind  of  evidence  has  been 
received  in  an  English  court  of  law.  A  woman  named  Sherrington  was  tried 
at  the  Liverpool  Spring  Assizes  in  1838,  for  the  attempt  to  administer  poison 
to  one  Mary  Byres.  The  evidence  showed  that  the  prisoner  had  sent  to  the 
prosecutrix  a  pudding,  by  two  young  children.  On  the  way,  these  children 
tasted  it,  and  finding  that  it  had  an  unpleasant  taste,  the  prosecutrix  was  put  on 
her  guard.  The  pudding  was  sent  to  a  suigeon  to  be  analysed ;  but  he  could  de- 
tect no  poison  in  it.  He  suspected,  however,  that  it  contained  a  vegetable 
narcotic  poison.  He  gave  a  piece  about  the  size  of  an  egg  to  a  dog.  In 
twenty  minutes  the  dog  became  sick — in  forty  minutes  it  lost  the  use  of  its 
limbs— and  died  in  three  hours.  The  prisoner  was  convicted.  Cases  in 
which  evidence  of  this  kind,  accidentally  obtained,  has  been  made  available  on 
charges  of  criminal  poisoning,  are  now  very  numerous.  (See  Reg.  v.  Fjiier^ 
Suffolk  Lent  Assizes,  1847.) 

Is  the  flesh  of  poisoned  animals  poisonous  f'-'ThiB  is  a  question  which  it  is 
necessary  to  consider,  because  poultry  and  game'  are  not  unfrequendy  poisoned 
wilfully  or  accidentally,  and  in  this  state  they  may  be  eaten  unsuspectingly. 
It  is  well  known  that  grain  is  often  saturated  with  a  solution  of  arsenic  for 
agricultural  purposes  before  it  is  sown:  if  this  grain  be  eaten  by  poultry,  it  will 
destroy  them;  and  a  question  may  arise  as  to  the  effects  which  the  fle|h  of 
the  animals  so  poisoned,  is  liable  to  produce  on  man.  In  other  instances  poi- 
son has  been  placed  in  the  way  of  these  animals,  with  the  malicious  object  of 
destroying  them.  Thus  oats  saturated  with  arsenic,  or  with  that  poison  inter- 
mixed, have  been  placed  in  game-preserves,  for  the  purpose  of  destroying 
pheasants  and  other  birds.  During  the  last  spring  (1846)  two  blackcocks  w^re 
sent  to  me  for  examination,  from  the  extensive  preserves  of  a  nobleman  in 
Scodand.  They  had  been  found  dead  on  the  grounds.  A  quantity  of  arsenic 
was  discovered  intermixed  with  oats  and  the  shoots  of  the  larch,  in  the  crops  and 
gizzards  of  each  bird,  and  arsenic  existed  also  in  the  pectoral  muscles  and  soft 
organs.  There  had  been  previously  a  very  large  destruction  of  game  on  the 
estate,  as  it  was  inferred  from  poison.  There  is  hardly  a  doubt  that,  when  the 
animal  dies  soon  afler  the  ingestion  of  poison,  and  obviously  from  its  effects, 
the  flesh  would  be  poisonous  to  man,  although  it  might  require  a  large  quan- 
tity of  the  flesh  to  produce  a  fatal  result.  Dr.  Christison  reports  a  case  which 
renders  this  opinion  highly  probable.  (On  Poisons,  81.)  This  subject  has 
been  examined  in  reference  to  sheep  by  M.  A.  Gu^rard.  (Ann  d'Hyg.  1843, 
i.  468.)  Some  sheep  were  poisoned  by  arsenic,  and  it  became  important  to 
determine  how  far  their  flesh  was  rendered  poisonous  as  food.  A  Commission 
was  appointed  by  the  French  Academy  to  make  inquiry  on  the  subject,  and 
M.  Gulrard  has  furnished  a  summary  of  the  results.  The  sheep  submitted 
to  experiment  appeared  well,  even  when  they  were  daily  passing  arsenic 
throu^  the  fsces  and  urine.  On  giving  to  a  younff  dog,  the  flesh  of  a  sheep 
which  had  died  from  arsenic,  the  animsd  after  two  days  was  seized  with  diar- 
rhoea, and  arsenic  was  detected  in  the  faeces  and  urine.  Another  dog,  which 
ate  the  yiscera,  previously  washed,  had  vomiting  and  symptoms  of  a  more 
serious  kind ;  it  became  thinner,  but  did  not  die  from  the  effects  of  the  poison. 
These  results  proved  that  the  flesh  of  poisoned  animals  is  noxious ;  but  if  they 
live  suflicientiy  long,  the  whole  of  the  arsenic  is  voided  in  the  urine  and  faeces, 
and  the  flesh  may  then  be  eaten  with  impunity^    In  an  experiment  on  one 
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sheep,  arsenic  was  fonnd  in  the  feces  twenty-two  hours  after  the  introduction 
of  the  poison  intowthe  stomachs  Its  elimination  was  daily  traced ;  and  fifteen 
days  after  it  had  ceased  to  appear  in  the  feeces,  it  was  found  in  the  urine.  It 
ceased  to  appear  in  the  urine  on  the  thirty-fifth  day :  and  when  the  animal 
was  killed  on  the  thirty*eighth  day,  no  arsenic  was  found  in  its  body.  Six 
persons  ate  of  the  flesh  without  sufiering  any  ill  efiects,  and  a  dog  ate  the  vis- 
cera without  manifesting  any  symptoms  of  poisoning.  The  flesh,  therefore, 
is  only  noxious  in  the  early  or  acute  stage  of  poisoning,  and  it  is  not  fit  for 
food  until  three  or  four  day?  after  arsenic  has  ceased  to  appear  in  the  urine. 
Arsenic  and  corrosive  sublimate  are  much  used  in  this  country  as  a  lotion  for 
the  purpose  of  destroying  the  fly  in  sheep  ;  but  it  is  not  likely  that  any  ques- 
tion will  ever  arise  respecting  a  poisonous  impregnation  of  the  flesh  from  this 
source,  unless  the  animals  be  speedily  killed.  In  a  case  reported  by  Mr. 
Annan,  two  sheep  died  from  the  effects  of  the  external  application  of  corrosive 
sublimate,  a  poison  which  is  most  easily  absorbed.  (Med.  Times,  July  25, 
1846,  331.)  The  flesh  of  these  animals  might  have  proved  dangerous  if  it 
had  been  eaten. 

The  flesh  of  animals  poisoned  by  copper,  has  been  known  to  produce 
serious  effects  among  those  who  have  eaten  it  as  food.  Dr.  Galtier  re- 
lates the  following  case.  A  pig  which  had  been  fed  with  com  soaked  in  blue 
vitriol,  was  so  affected  that  the  owner  had  it  killed,  and  sold  the  carcase  to  a 
butcher.  Seventeen  persons  who  ate  of  the  flesh  of  this  animal  were  seized 
with  violent  colic,  and  diose  who  ate  the  blood  made  into  black  puddings  also 
suffered  severely.  The  milk  of  a  goat,  which  had  eaten  sour  food  out  of  a 
copper  vessel,  occasioned  nausea,  vomiting,  colic,  diarrhcea,  cramp,  and  other 
alarming  symptoms,  among  fifteen  persons  who  partook  of  it  They  had 
before  taken  milk  from  the  same  goat  without  injurious  consequences.'  The 
animal  itself  became  ill,  and  died  on  the  third  day  under  all  the  symptoms  of 
poisoning.  The  mucous  membrane  of  the  small  intestines  was  found  inflamed. 
(Toxicologic,  i.  631.)  It  is  to  be  regretted  that  no  analysis  of  the  food  was 
made  in  these  cases  of  acute  poisoning. 

It  is  a  curious  fact,  that  the  bodies  of  animals  may,  in  some  instances,  be 
made  the  vehicles  of  transferring  poison  to  the  human  subject,  while  the  ani- 
mals Ihemselves  do  not  suffer  from  its  effects.  Thus  the  flesh  of  the  pheasant, 
which  feeds  on  the  buds  of  the  Kafmia  latifolia,  in  North  America,  is  deemed 
poisonous  during  the  winter  and  spring.  fBeck's  Med.  Jur.  864.)  The  flesh 
of  hares  which  have  fed  upon  Rhododenaron  chri/mnthum,  is  considered  to 
be  poisonous.  A  singular  case  occurred  in  France,  in  which  a  whole  family 
near  Toulouse  was  poisoned  by  a  .dish  of  snails.  The  symptoms  under  which 
they  suffered  were  Aose  of  narcotico-irritant  poisoning;  and  it  was  found  upon 
inquiry,  that  the  snails  had  been  gathered  from  bushes  where  they  had  fed 
upon  the  leaves  and  young  shoots  of  the  Coriaria  myrtifolia^  a  powerful 
vegetable  poison.  (Gaz.  Medicale,  Oct.  1842;  also  Med.  Gaz.  xxxi.  237.) 
It'^has  been  long  known,  that  honey,  derived  from  bees  which  have  fed  upon 
the  rhododendron^  calmia^  azalea^  or  datura^  acts  as  a  narcotico-irritant  poison, 
producing  vomitmg,  diarrhcea,  and  vertigo.  In  the  chapter  on  Animal  Irri- 
tants some  other  facts  will  be  mentioned,  from  which  it  would  appear  that 
the  milk  of  cows  h(i  in  certain  districts  of  America  is  poisonous,  and  gives 
rise  to  serious  symptoms,  whether  taken  as  milk  or  made  into  cheese.  The 
flesh  of  the  animal  possesses  also  poisonous  properties ;  while  the  animal  it- 
self does  not  suffer  in  health  from  feeding  on  the  plants^  These  facts  are 
explicable  on  the  supposition  that  there  are  specific  idiosyncrasies  among 
different  classes  of  beings,  thus  rendering  what  is  innoxious  to  one,  a  poison 
to  another. 

I  have  elsewhere  (p.  38,  ante)  objected  to  certain  physiological  experiments 
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on  animalsy  as  l)eing  liable  to  lead  to  inconclusive  results.  All  experiments 
based  on  the  injection  of  poisons  into  the  blood,  are  open  to  the  objection  that 
great  yiolence  is  done  to  the  circulation ;  and  it  appears  to  me  that  no  infer- 
ences derived  from  them  can  be  fairly  applied  to  legal  medicine.  Any  sub- 
stance thrown  into  the  circulation  may  thus  destroy  life  by  a  mechanical  action. 
M.  Dupuy  has  lately  come  to  the  conclusion  that  the  brain  of  the  sheep  kills 
animab  even  more  rapidly  than  corronve  titbtimate!  This  extraordinary 
conclusion  was  derived  from  an  experiment  in  which  a  solution  of  cerebral 
matter  was  injected  into  the  crural  vein  of  an  animal,  and  death  took  place  in 
a  few  minutes.  (Med.  Gaz.  xxxix.  745.)  It  is  not  at  all  improbable  that 
death  was  caused  under  the  circumstances,  but  it  is  preposterous  to  compare  the 
effects  of  sheep's  brain  with  those  of  corrosive  sublimate.  Upon  similar 
crude  experiments  a  solution  of  faeces,  or  of  some  most  common  articles  of 
Ibod,  might  be  inferred  to  be  more  poisonous  than  arsenic ! 


CHAPTER  Xm. 

WAS  THE  DEATH  OF   A   PERSON  PRODUCED  BY  POISON,  OR  BY  ANY  OTHER  LATENT  . 

OR   SECONDARY    CAUSE  ?      DEATH    FROM   UNWHOLESOME    FOOD DEATH    FROM 

DISEASE  SIMULATING  POISONINO— CAUTION   IN    FORMING    A    DIAGNOSIS— CASES 

OF  SUSPECTED  POISONING DEATH   FROM  VIOLENCE   SUPERVENING   ON  POISON. 

QUESTIONS  OF  HOMICIDE  AND  SUICIDE— OF  TWO  POISONOUS  SUBSTANCES  TAKEN 
BY  THE  DECEASED,  WHICH  CAUSED  DEATH  ? 

We  have  hitherto  considered  those  facts  which  indteate  in  a  disputed  case 
whether  poison  has  or  has  not  been  the  cause  of  death,  in  a  previously  healthy 
subject  We  have  supposed  that  the  question  of  poisoning  would  turn  simply  on 
the  affirmative  or  negative,  and  be  established  or  disproved  by  the  medical  evi- 
dence. We  meet  with  cases,  however,  in  medico-legal  practice,  wherein  the 
question  presents  itself  under  another  aspect.  Thus  poison  may  have  been 
taken  or  administered;  the  fact  of  poisoning  may  be  established  by  the  symp- 
toms, post  mortem-appearances,  and  the  actual  discovery  of  the  substance  in  the 
food.  In  the  vomited  matters,  or  in  the  stomach  of  the  deceased  after  death.  All 
these  points  may  be  freely  conceded ;  but  the  defence  will  rest  upon  the  ques- 
tion, **  Whether  or  not,  the  poison  so  administered,  was  aictually  the  cause  of 
death.**  To  establish  a  charge  of  murder  against  a  prisoner,  it  must  be  proved 
that  poison  was  certainly  and  indisputably  the  cause  of  death.  Any  proof  short . 
of  this,  as  the  existence  of  mere  probability,  doubt  or  suspicion,  will  of  course 
lead  to  an  acquittal.  (See  the  case  of  Fouchon,  Ann.  d'Hyg.  1844,  i.  431.) 
Thus,  then,  the  medico-legal  question  would  be: — Was  death  produced  by 
poison^  or  by  any  other  latent  or  secondary  cause  ?  The  witness  will  be  re- 
quired to  state  which  of  the  two  probable  or  co-existini;  causes  actually  de- 
stroyed life.  It  may  be  remarked,  that  whenever  we  obtain  those  proofe  of  poi- 
soning which  have  here  been  assumed  to  exist,  the  presumption  is  always  in  ta- 
'  vour  of  death  from  poison:  but  it  is  not  the  less  necessary  for  a  medical  jurist 
to  determine,  by  a  careful  inspection  of  all  the  cavities  of  the  body,  whether 
death  might  not  have  been  due  to  some  insidious  disease.  In  a  case  at  all  in- 
volved in  doubt,  negative  evidence  is  as  important  as  that  which  is  affirmative; 
and  a  great  error  wouId.be  in  many  cases  committed,  if  the  examination  of  a 
body  were  stopped  so  soon  as  the  traces  of  the  action  of  poison  had  been  dis- 
covered.   In  Donellan^s  case,  the  head  of  the  deceased,  Sir  T.  Boughton,  was 
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not  examined,  an  omiadon  which  might,  had  the  general  evidence  been  leas 
clear,  have  led  to  difficulty;  for  the  disease  from  which  it  was  afterwards  alleged 
the  symptoms  of  the  deceased  might  have  proceeded  (apoplexy  and  epilepsy) 
have  their  seat  of  morbid  changes  in  that  part  of  the  body.  An  inspection  of 
the  head  might,  it  is  true,  have  thrown  no  ligHt  upon  the  question ;  but  this  is 
not  the  point — a  medical  witness  must  not  omit  this  duty,  and  then  excuse  him- 
self by  saying  that  no  morbid  changes  might  have  been  found.  The  assumption 
wUI  always  be  as  much  against  him,  as  in  his  favour. 

Cases  in  which  the  administration  of  poison  is  admitted,  and  death  referred  to 
some  other  cause,  although  not  common  in  Courts  of  law,  are  sufficiently  fre- 
quent  to  demand  the  serious  attention  of  the  practitioner.  The  following  ap^ 
pear  to  me  to  embrace  the  chief  points  on  which  a  defence  of  this  kind  may 
rest. 

1.  Death  mat  be  caused  by  improper  food. — ^It  has  been  mentioned  in  a  pre* 
ceding  chapter  (ante,  p.  21,)  that  some  kinds  of  food  will  cause  death  under 
symptoms  resembling  those  of  irritant  poisoning.  Such  cases  are  not  common, 
and  they  appear  to  depend  often  on  idiosyncrasy  or  peculiarity  of  constitution. 
If  poison  be  taken  with  such  food,  we  might  safely  refer  death  to  the  former, 
provided  the  case  took  the  usual  course ;  and  that  death  was  preceded  by  all 
or  a  majority  of  the  characters  peculiar  to  the  kind  of  poison  taken.  If  any  of 
these  characters  are  wanting,  this  must  weaken  the  evidence;  but  in  most  in- 
stances, it  will  be  found  that  the  symptoms  of  acute  poisoning  are  so  well 
marked,  as  to  extinguish  those  which  may  have  depended  upon  the  unwhole- 
some food.  Each  case  must  be  judged  of  by  itself;  no  general  rules  for  a  deci- 
sion can  be  laid  down.  Still,  it  must  be  remembered,  that  death  is  not  a  very 
common  consequence  of  unwholesome  food,  wliile  it  is  the  usual  result  of  an 
active  poison. 

2.  Death  may  be  caused  by  disease. — ^This  is  a  case  which  more  frequently 
presents  itself  for  our  "consideration ;  since  poison  is  oflen  administered  to  per- 
sons while  labouring  under  disease.  On  a  post-mortem  examination,  we  may 
find,  besides  indications  of  poison,  marks  of  extensive  disease.  When  this  hap- 
pens, the  chief  point  to  be  considered  is,  whether  the  disease  has  advanced 
to  that  degree  to  account  for  rapid  or  sudden  death;  for  this  is  one  of  the  essen- 
tial characters  of  acute  poisoning.  Should  the  history  of  the  case  be  known, 
our  judgpient  may  be  assisted  by  observing  whether  the  symptoms  preceding 
death  were  referable  to  a  diseased  condition  of  the  body,  or  to  poison.  We 
cannot  deny  that  smgular  coincidences  may  occur.  A  man  may  have  taken 
irritant  poison,  and  yet  death  be  occasioned  by  abscesses  in  the  brain,  or  the 
lungs, — by  sudden  hemorrhage,  or  other  causes.  If  the  poison  were  qf  a-nature 
to  cut  short  life  suddenly,  we  could  not  hesitate  to  refer  death  to  it.  Thus  it 
is  scarcely  possible  to  admit,  when  prussic  acid  is  the  poison,  that  death  should 
be  referred  to  some  diseased  condition  of  the  body  found  on  a  post-mortem  ex- 
amination. Whether  the  person  be  labouring  under  illness  or  not,  the  taking  of 
this  poison  would  be  sufficient  to  account  for  death.  The  only  exception  would 
be  where  the  prussic  acid  was  in  small  quantity,  and  might  have  been  derived 
from  some  accidental  source  {Reg.  v.  Tawellj  Bucks  Lent  Assizes,  1845.)  It  ia 
not  always  so  easy,  however,  to  determine  this  question  in  other  cases  of  poison- 
ing ;  for  whether  the  substance  taken  be  opium  or  arsenic,  there  is  time  for 
latent  disease  of  the  heart,  brain  or  lungs,  to  cut  short  life.  The  history  of  the 
symptoms  preceding  death,  will  enable  us  in  general  to  return  an  answer. 
Without  this  history,  or  some  strong  corroborative  evidence,  a  medical  opinion 
can  be  little  more  than  a  conjecture. 

Several  complex  cases  of  this  description  have  occurred  in  reference  to  dis- 
eases of  the  stomach,  the  persons  labouring  under  such  diseases  having  had 
poison  administered  to  them.    Thus,  the  organ  has  been  found  perforated,  and 
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file  question  has  been  not  so  much  what  caused  the  perforation,  as  whether  the 
perforation  or  the  poison  caused  death.  A  woman  swallowed,  by  mistake,  half 
an  oonoe  of  powdered  chloride  of  barium  dissolved  in  warm  water.  Naosea 
and  vomiting  of  a  watery  mucus  supervened,  with  twitchings  of  the  fecial  mus* 
des,  and  convulsive  motions  of  the  hands  and  feet.  The  symptoms  continued 
to  increase  in  severity,  and  she  died  about  two  hours  from  the  time  of  taldng  the 
poison,  under  the  most  violent  convulsions.  On  inspection,  the  stomach  was 
found  perforated  posteriorly,  in  the  lesser  curvature  near  the  cardiac  orifice. 
The  aperture  was  of  an  oval  form,  three  lines  in  diameter  externally,  and  al- 
most  twice  as  large  internally.  The  margin  appeared  swollen,  and  the  mucous 
membrane,  for  about  two  inches  round,  was  much  thickened,  and  covered  with 
a  bloody  mucus.  The  stomach  and  small  intestines  were  highly  inflamed:  the 
cavity  of  the  former  contained  mucus  and  coagulated  blood.  The  pharynx  and 
oesophagus  presented  slight  marks  of  inflammation.  The  poison  was  found  in 
the  stomach  by  chemical  analysis.  Wildberg,  who  has  reported  this  case,  sug* 
gested  that  the  perforation  was  due  to  the  previous  disease,  and  not  to  the  poison 
taken.  This  is  very  probable,  for  the  characters  of  the  aperture  were  those  of 
perforation  from  disease ;  and  it  would  be  very  unlikely  that  the  chloride  of  ba- 
rium, if  it  led  to  perforation  of  the  stomach  at  all,  should  have  given  rise  to  this 
eflfect  in  two  hours.  It  is  not  stated  whether  the  woman  suffered  from  any 
symptoms  of  gastric  irritation  prior  to  taking  the  poison,  nor  whether  the  con- 
tents of  the  stomach  were  found  extravasated  and  the  peritoneum  inflamed. 
But  there  can  be  no  doubt  that  the  woman  died  from  the  eflects  of  the  poison. 
This  was  clearly  indnated  by  the  nature  of  the  symptoms  and  the  post-mortem 
appearances.  Admitting  that  no  mistake  was  made  respecting  the  time  at 
which  the  poison  was  swallowed,  it  must  be  considered  remarkable  that  this 
substance  shoukl  have  destroyed  life,  and  left  sucfh  extensive  marks  of  irritation 
in  the  alimentary  canal,  in  the  short  space  of  two  hours.    . 

The  foUowing  case  was  tried  at  the  Taunton  Spring  Assizes,  1836.  A  wo- 
man named  Ednty  was  charged  with  the  murder  of  her  husband,  by  poisoning 
him  with  arsenic.  It  appeared  in  evidence,  that  the  deceased  was  attack^ 
with  severe  pain  in  the  abdomen,  and  vomiting,  shortly  after  having  eaten  bis 
dinner,  which  was  prepared  for  him  by  the  prisoner.  Medical  assistance  was 
called  in ;  but  the  man  became  worse,  and  be  died  in  sixty  hours  after  the  first 
attack.  It  was  shown  that  arsenic  bad  been  probably  given  to  him  at  the  din- 
ner ;  and  also  on  several  other  occasions,  when  it  was  supposed  to  have  been 
substituted  for  some  medicine  prescribed  for  him,  his  symptoms  having  l)een 
uniformly  aggravated  after  each  dose.  The  chemical  evidence  was  very  clear  :— 
arsenic  was  discovered  in  the  vessel  in  which  the  dinner  was  dressed ;  also  in 
the  stomach  of  the  deceased;  and  the  poison  was  traced  to  the  possession  of  the 
prisoner.  On  an  examination  of  the  body,  a  scirrhous  ulcer,  evidently  of  long 
standing,  was  found  in  the  stomach,  near  the  pyloric  orifice.  It  was  about  the 
size  of  a  shilling,  had  a  dark  appearance,  and  the  margin  was  inflamed.  The 
mucous  membrane  of  the  stomach,  as  well  as  the  duodenum,  was  in  such  a  high 
state  of  inflammation  that  it  resembled  red  velvet.  The  defence  on  the  trial 
was,  that  the  symptoms  and  death  of  the  deceased  were  due  to  the  scirrhous 
ulcer,  and  not  to  poison.  It  was  shown  that  the  deceased  had  suflered  from  a 
gnawing  pain  of  the  stomach  for  a  very  long  period ;  and  it  was  thought  by 
himself,  as  well  as  by  others  who  saw  him,  that  this  last  attack  of  illness  was 
nothing  more  than  an  aggravation  of  bis  old  comi^aint.  The  medical  witness, 
however,  did  not  hesitate  to  refer  the  symptoms  dnd  death  to  arsenic,  for  the 
following  reasons  :•— The  symptoms  occurred  suddenly  and  violently,  after  a 
meal  at  which  arsenic  was  proved  to  have  been  administered.  Some  of  these 
symptoms  were  peculiar  to  arsenic,  and  totally  unconnected  with  the  disease 
under  which  the  deceased  was  labouring.    Pain  and  vomiting  might  be  ascribed 
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to  either  canse ;  bat  the  intense  thirst  not  previously  experienced,  well-marked 
ioflammatlon  of  the  conjunctivae,  coldness  of  the  body,  and  before  death  para- 
lysis of  the  extremities  with  loss  of  sight,  were  symptoms  unquestionably  owing 
to  the  operation  of  arsenic,  and  not  to  the  effect  of  chronic  disease.  This  dis* 
ease  was  not  likely  to  destroy  life  with  such  rapidity  and  under  such  severe 
symptoms.  -  The  post-mortem  appearances  corroborated  the  opinion  founded  on 
the  symptoms,  and  showed  that  death  was  really  due  to  an  active  irritant  poi- 
son.   The  woman  was  convicted  upon  this  evidence. 

The  more  recent  case  of  Reg.  v.  fhaltr  (Suffolk  Lent  Ass.  1847,)  also  furnishes 
an  important  caution  to  medical  witnesses.  The  prisoner  was  here  charged 
with  poisoning  her  husband.  He  had  died  somewhat  suddenly:  his  body  was 
inspected,  and  death  was  referred  by  the  inspectors  to  an  inflamed  state  of  the 
kidney,  and  a  rupture,  to  a  very  small  extent  of  the  inferior  vena  cava.  The 
stomach  and  intestines  were  subsequently  examined  by  Mr.  Image  and  Mr. 
Newham,  of  Bury  St.  Edmunds,  and  a  large  quantity  of  arsenic  was  (bund. 
The  whole  of  the  tissues  were  completely  impregnated  with  it.  They  properly 
ascribed  death  to  arsenk;,  considering  that  the  condition  of  the  kidney  was  not  a 
sufScient  cause.  The  injury  to  the  vena  cava  was  no  more  than  what  might 
have  arisen  from  an  accidental  puncttire  during  the  post-mortem  examination. 
This  case  is  otherwise  remarkable  from  the  fact  that  the  prisoner  was  convicted 
—^though  there  was  no  apparent  motive  for  the  crime,  although  no  arsenic  had 
been  tra^  to  her  possession,  and  there  was  no  direct  proof  of  administration. 

The  next  case  occurred  in  Germany  a  few  years  since.  A  woman,  after 
an  illness  of  many  weeks,  during  which  she  was  subject  to  constant  vomiting 
and  other  symptoms  of  disease  in  the  stomach,  died  suddenly  under  suspicious 
circumstances,  and  her  husband  was  accused  of  having  poisoned  her.  The 
parties  had  lived  unhappily  together.  The  prisoner,  under  the  pretence  of 
relieving  her  disorder,  gave  her  a  white  powder  and  a  mixture  of  bolHua  cer-^ 
vinus.  Soon  after  taking  this  powder  she  became  much  worse,  and  severe 
pain  in  the  abdomen  with  diarrhosa  came  on.  She  died  nine  days  after  taking 
the  powder !  and  a  physician  who  saw  her  shortly  before  death,  considered 
her  to  be  labouring  under  the  effects  of  irritant  poison.  The  deceased  gave 
to  the  physician,  the  glass  from  which  she  had  taken  the  alleged  medicine. 
This  contained  a  white  powder,  which,  on  examination,  proved  to  be  arsenic. 
There  were  well-marked  appearances  of  poisoning  in  the  stomach.  The  whole 
of  the  interior  was  of  a  dull  reddish  brown  colour :  the  lining  membrane  being 
in  some  parts  so  softened  as  to  have  a  gelatinous  consistency.  About  half  an 
inch  from  the  pylorous,  there  was  a  perforation  of  the  coats  of  the  organ.  The 
edges  of  the  aperture  were  hard,  and  had  a  cicatrized  appearance.  The  sto- 
mach contained  about  twelve  ounces  of  a  reddish  coloured  liquid.  The  intes- 
tines were  slightly  inflamed.  The  medicine  alleged  to  have  been  given  by  the 
prisoner  to  the  deceased,  was  proved  to  have  been  arsenic  in  a  decoction  of  the 
holeitts  eervinus.  The  contents  of  the  stomach  and  intestines  yielded  no  trace 
of  poison,  but  the  analysis  does  not  appear  from  the  report  to  have  been  very 
skilfully  conducted.  The  medical  opinion  given  at  the  trial  was,  that  the 
deceased  had  died  from  arsenic,  and  not,  as  it  was  alleged,  from  disease.  The 
prisoner  was  acquitted  of  the  charge,  the  Court  doubting  the  correctness  of  the 
medical  opinion  in  favour  of  death  from  poison.  The  witnesses  were  asked, 
whether  they  would  swear,  from  the  post-mortem  appearances  afone,  that  the 
deceased  had  died  from  arsenic;  but  this  they  declined  doing.  The  previous 
disease  of  the  stomach,  and  illnesstof  the  deceased,  were,  in  the  judgment  of 
the  Court,  a  sufiicient  cause  of  the  symptoms  and  death.  It  is  proper  to  state 
also,  that  the  evidence  of  administration  by  the  prisoner  was  defective.  (Rust's 
Magazin,  1837.     60  B.  2  H.) 

I  have  already  referred  to  a  case,  in  which  a  woman  labouring  under  mal- 
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fiMmalioB  of  the  Beart  vss  supposed  to  have  taken  nux  vomica,  and  to  have 
died  from  its  effects.  The  facts,  however,  showed  that  death  had  been  really 
caused  by  an  obstruction  to  the  circulation  through  the  heart  (ante,  p.  ^.) 

The  two  foljbwing  cases  are  related  by  Henl^.  A  young  girl  died  under 
•uspifiioiis  circumstances,  and  an  inspection  of  the  body  was  ordered.  The 
viscera  were  found  healthy,  except  those  of  the  abdomen.  The  stomach  con- 
tained  three  ounces  of  a  reddish  coloured  liquid.  Its  mucous  membrane  was 
of  a  dark  red  eolour,  and  near  the  pylorus  were  several  spots  of  a  clear  yellow 
hue.  The  contents  of  the  stomach,  on  analysis,  yielded  arsenic.  The  account 
given  by  the  mother  was,  that  the  deceased,  some  weeks  before,  had  met  with 
a  fall,  a^r  which  she  complained  of  pain  in  her  side.  Shortly  before  her 
death  ahe  said  she  felt  ill,  and  vomited  repeatedly, — she  went  to  bed  eirly, 
and  died  without  being  convulsed.  The  medical  opinion  was,  that  she  had 
been  poisoned ;  but  the  €k)urt  held,  that  the  fact  of  poisoning  was  not  proved, 
and  the  prisoner  charged  with  the  crime,  was  acquitted.  This  case  shows 
that  there  is  great  difficulty  in  forming  a  medical  opinion,  when  there  is  no 
aatis&ctory  account  of  the  symptoms  preceding  death.  In  the  case  of  7%e 
Queen  v.  Jenninge  (Berks  Lent  Assizes,  1846,)  the  deceased  was  not  seen  by 
a  medical  man  during  life,  but  the  stomach  was  inflamed,  and  arsenic  was 
found  in  it.  The  only  account  of  the  symptoms  preceding  deaths  was  derived 
from  the  evidence  of  a  young  girL  The  Court  held  that  the  fact  of  poisoning 
was  established. 

la  the  next  case  a  man  was  charged  with  having  given  to  his  wife,  who 
had  been  for  a  long  time  ill,  a  small  quantity  of  arsenic,  in  four  different  doses^ 
The  only  symptoms  that  followed,  were  general  illness  and  vomiting.  Another 
and  stronger  dose  was  then,  it  is  supposed,  administered :  and  after  suffering 
severe  pain,  the  woman  died  the  day  following.  The  body  was  inspected 
twenty-four  hours  afterwards.  In  the  abdomen,  the  pancreas  was  found  en« 
laiged  and  in  a  scirrhous  state,  evidently  proceeding  from  chronic  disease. 
The  lining  membrane  of  the  stomach  was  inflamed,  and  it  presented  gangrenous 
spots.  It  contained  a  greyish  coloured  liquid  having  a  gritty  feel.  The  uterus 
was  in  a  state  of  scirrhous  enlargement.  The  contents  of  the  stomach,  on 
analysis,  were  found  to  contain  arsenic.  The  medical  opinion  was,  that  not- 
withstanding the  marks  of  extensive  disease  in  the  viscera  of  the  abdomen,-* 
the  post-mortem  q>pearances  and  the  detection  of  the  poison  in  the  viscera, 
proved  that  the  deceased  had  died  from  arsenic.  The  counsel,  in  defence, 
raised  objections  to  this  view,  on  the  ground  that  the  head  had  not  been  ex- 
amined, and  that  the  chemical  analysis  was  defective.  The  Faculty  of  Leipsic 
being  appealed  to,  overruled  the  objections.  The  diseased  state  of  die  pancreas 
might,  in  their  opinion,  have  given  rise  to  vomiting,  emaciation,  and  death, 
but  not  to  so  sudden  a  death.  The  chemical  analysis,  although  in  some  respects 
defective,  suficienfly  demonstrated  the  presence  of  arsenic  in  the  viscara. 
(ZeitschriA  der  S.  A.) 

A  case  of  great  interest  in  a  medico-legal  view  has  been  reported  by  Dr. 
Carson.  (Monthly  Journal  of  Medical  Science,  Aug.  1846,  p.  142.)  A 
sailor  after  making  a  hearty  meal  was  seized  with  intense  pain  in  die  abdomen, 
and  diedy  without  any  relief  from  treatment,  in  about  fifteen  hours.  On  in- 
speetiont  a  large  opening  was  found  in  the  stomach,  and  the  whole  of  the 
mucous  membrane  at  the  cardiac  end  was  intensely  injected.  The  small  in- 
testines, from  the  stomach  to  the  cscum,  were  equally  injected,  and  appeared 
like  red  velvet.  A  number  of  round  worms  (Zr.  teree)  were  found  in  the  small 
intestines,  some  of  them  still  living.  The  other  organs  of  the  chest  and  ab- 
domen were  healthy.  There  had  been  an  efliision  ef  fluid  into  the  peritoneum 
(through  the  perforation,)  but  there  was  no  sign  of  peritonitis.  Dr.  Brett 
examined  the  stomach,  its  contents,  and  the  fluids  of  the  abdomen;  and  a  trace 
13 


146  CASES  OF  SUSPECTED  POISONING. 

of  arsenic  was  discovered,  so  sli^t  that  Dr.  Brett  did  not  consider  it  saffieient 
Id  enable  him  to  give  an  opinion  that  arsenic  was  the  cause  of  death.  The 
jury  returned  a  verdict,  leaving  the  real  cause  of  death  in  doubt,  t.  e.  that  the 
deceased  died  from  inflammation  and  perforation  of  the  stomach,  which  mif  bt 
have  been  produced  by  arsenic  or  natural  causes.  Dr.  Carson  considered  Aat 
the  rupture  of  the  stomach  was  due  to  the  rapid  development  of  gas  as  a 
consequence  of  the  acetous  fermentation  of  the  contents. 

As  arsenic  was  really  discovered  in  this  case,  it  is  obvious  that  it  mu|rt  have 
been  taken  by  the  deceased,  although  this  .does  not  appear  from  the  symptoms 
and  moral  circumstances.  What  was  the  cause  of  dealh—- disease  or  poison  t 
Arsenic  does  not  commonly  produce  perforation,  and  it  is  very  unlikely  that 
it  should  have  caused  a  large  aperture  in  the  stomach  in  fifteen  hours.  But 
arsenic  would  account  for  the  highly  inflamed  condition  of  the  alimentary  canal, 
and  the  actual  quantity  found  in  the  body  a^r  death,  however  small,  is  of 
course  merely  a  residue  of  what  has  killed.  The  report  states  that  no  eflfusioa 
of  lymph,  or  other  sign  of  peritonitis,  was  observed.  The  perforation,  there- 
fore, if  the  cause  of  death,  does  not  appear  to  have  operated  fatally  in  the  usual 
way.  The  aperture  in  the  stomach  could  not  be  ascribed  to  the  worms,  as 
these  were  found  in  the  small  intestines.  This  is  a  most  diflicult  case  on 
which  to  express  an  opinion,  but,  taking  the  whole  of  the  facts,  with  the  posi- 
tive evidence  of  the  presence  of  arsenic,  it  appears  highly  probable  that  death 
was  caused  by  poison.  The  only  other  view  of  the* matter  is,  that  there  was 
rupture  of  the  stomach  operating  fatally  by  shock.  This  leaves  unex^ained 
the  extensively  inflamed  condition  of  the  stomach  and  intestines. 

In  the  following  number  of  the  same  journal  (Sept  1846,  p.  184)  is  another 
case  by  Dr.  Paterson,  in  which  no  doubt  existed  that  poison  had  been  taken,  but 
the  cause  of  death  appear^  somewhat  obscure.  A  girl,  st  18,  swallowed  a 
drachm  of  King's  yellow  (a  mixture  of  sulphuretof  arsenic,,lime,  and  sulphur.) 
In  about  two  hours  she  began  to  vomit,  and  she  still  vomited  when  admitted  into 
the  Infirmary,  t.  e,  about  ten  or  twelve  hours  after  having  taken  the  poison. 
When  admitted,  there  was  great  anxiety,  with  collapse,  coldness  of  surface,  and 
a  scarcely  perceptible  pulse.  On  the  day  following,  the  signs  of  irritation  in  the 
alimentary  canal  abated  under  treatment,  andsymptoms  of  acute  bronchitis  super- 
vened. She  died  sixty  hours  aftet  having  taken  Uie  poison.  Appearances  indi- 
cative of  inflammation  were  found  in  the  larynx,  trachea,  bronchi  and  lungs :  but 
there  was  no  sign  of  active  inflammation  about  the  stomach,  and  the  intestines 
were  healthy  throughout.  There  could  be  no  doubt  that  death  was  immediately 
caused  by  bronchitis  :  but  the  question  to  decide  was,  whether  this  had  arisen 
from  the  usual  accidental  causes,  or  whether  it  was  produced  by  the  poison* 
From  the  fact  that  the  mucous  membrane  of  the  trachea  and  lungs  has  been 
occasionally  found  inflamed  in  cases  of  arsenical  poisoning,  Dr.  Paterson 
concluded  Uiat  the  arsenic  was  here  the  remote  cause,  and  that  the  inflamma- 
tory action  probably  extended  by  continuity  from  the  alimentary  canal  into 
the  air-passages.  This  question  is  of  considerable  importance.  Let  us  sup- 
pose that  some  person  had  been  charged  with  criminally  administering  the 
poison.  Could  he  have  been  convicted  of  murder  under  the  circumstances? 
Could  a  medical  witness  have  sworn  without  hesitation  that  the  poison  pro- 
duced the  fatal  bronchitis,  and  caused  death ;  and  that  it  was  quite  impossible 
that  the  disease  could  have  arisen  by  any  coincidence  from  accidental  causes  ! 
It  appears  to  me  that  such  an  opinion  would  not  have  been  justifiable,  because 
acute  laryngitis,  although  it  may, by  possibility  occur,  cannot  be  reckoned 
among  the  ordinary  fatal  sequelas  of  arsenical  poisoning ;  and  it  would  be  ex- 
ceedingly difficult  to  prodibe  a  single  instance  in  which  arsenic  had  clearly  and 
indisputably  caused  death  by  exciting  inflammation  of  the  mucous  membrane 
of  the  air-passages. 
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Cases  of  this  description  are  very  numerotis,  and  the  facts  are  highly  in« 
stmctive.  They  show  how  difficult  it  is,  in  many  instances,  for  a  medical 
jurist  to  give  a  positive  opinion  whether  a  person  has  died  from  poison  or 
disease.  A  large  number  bf  such  cases  have  been  referred  to  me  within  the 
last  ten  years.  A  few  of  the  more  recent,  which  appear  to  illustrate  some 
important  principles  in  reference  to  the  evidence  of  general  poisoning,  are  sub- 
joined. 

Of  the  first  case,  I  obtained  the  following  history  from  the  surgeon  who 
consulted  me  on  the  subject.  *^  I  was  sent  for  to  see  a  patient  who  had  been 
amaurotic  and  in  some  degree  paralytic  for  about  seven  years.  He  was  suf- 
fering from  general  derangement  of  the  system,  without  any  marked  symptoms, 
and  expressed  himself  as  having  no  pain  either  in  the  head,  stomach,  or  bowels. 
I  prescribed  for  him  an  aperient,  and  some  diffusive  stimuli.  He  continued 
in  much  the  same  state  for  about  two  days  ;  and  on  the  fourth  day  was  attacked 
with  vomiting  of  a  brownish  matter,  but  unattended  with  pain.  The  abdomen 
was  much  distended  with  flatus,  and  quite  t3naipanitie.  On  the  evening  of  this 
day,  while  sitting  on  the  close-stool,  he  was  seized  with  faintness  to  such  fn 
extent,  as  to  induce  those  about  him  to  suppose  that  he.  was  sinking ;  but  afler 
a  short  time  he  rallied.  The  next  day  he  appeared  worse ;  but  still  there  was 
no  marked  symptom  of  disease,  and  in  the  evening  he  complained  of  a  fre» 
quent  desire  to  make  water,  but  he  was  not  able  to  pass  much.  He  was  now 
seen  by  a  medical  friend,  who  found  him  in  such  a  hopeless  slate,  that  he 
thought  any  interference  useless.  The  next  morning  between  nine  and  ten 
o'clock  he  expressed  a  frequent  desire  to  micturate :  he  got  out  of  bed,  but  soon 
fiunted,  afler  which  a  good  deal  of  urine  passed  away  involuntarily;  and  in  a 
short  time  he  died.  On  a  poit-morteni  examination,  all  the  organs  of  the  body, 
oxeept  the  stomach,  liver,  kidneys,  and  bladder,  presented  a  healthy  appear- 
ance. There  was  marked  inflammation  of  the  ttomatht  which  was  quite  con- 
Hacted,  but  free  from  any  signs  of  ulceration  or  corrosion.  It  contained  about 
two  drachms  of  a  turbid  liquid,  possessing  no  peculiar  odour.  The  vessels  of 
the  stomach  were  much  injected,  and  the  lining  membrane  presented  patches 
of  inflammation.  The  same  appearances  of  redness  was  met  with  for  about 
four  inches  in  the  upper  part  of  the  duodenum ;  but  this  almost  entirely  dis- 
appeared after  the  third  day.  The  intestines  contained  no  solid  nor  liquid 
matter,  but  were  distended  with  flatus.  The  liver  and  kidneys  were  congested, 
and  the  bladder  contained  about  two  pints  of  urine.  There  was  no  sign  of 
inflammation  in  the  organ,  nor  was  there  any  appearance  of  peritonitis.  It 
could  not  be  ascertained  that  any  of  the  symptoms  had  been  increased  after 
any  meal  or  the  administration  of  food,  nor  was  it  possible  to  account  fbr  the 
gastritis,  of  which  during  life  the  deceased  had  no  symptom,  except  slight 
vomiting.  A  coroner's  inquest  was  held  in  this  case,  and  a  verdict  was  returned 
of  ^  Died  from  inflammation  of  the  stomach ;"  but  the  cause  of  the  inflamma^- 
tion  could  not  be  assigned."  ^fier  the  inquest  it  was  considered  advisable  to 
examine  the  stomach,  and  the  liquid  taken  from  it.  The  stomach  and  its  con- 
tsnts  were  forwarded  to  me  for  that  purpose.  The  liquid  was  of  a  brownish 
colour,  slighfly  acid,  and  partially  decomposed.  It  contained  a  turbid  brownish 
sediment,  and  the  whole  amounted  to  two  drachms.  The  liquid  and  the  sedi- 
ment were  separately  examined  for  arsenic  and  the  more  common  irritant 
poisons,  but  not  a  trace  of  any  of  these  bodies  could  be  detected  in  them.  The 
mucus  scraped  from  the  inflamed  stomach  was  then  examined,  but  with  a  like 
result  .  The  whole  of  the  organ  was  then  cut  into  small  pieces,  and  boiled  in 
muriatic  acid  and  water  for  two  hours.  The  liquid  thus  obtained  was  of  a 
dark  eolour,  highly  acid,  clear,  and  free  from  viscidity.  It  amounted  in  quantity 
to  about  four  ounces.  A  piece  of  bright  copper  was  introduced  into  the  liquid, 
when  it  had  been  brought  to  the  boUing  point,— and  allowed  to  remun  for 
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half  an  hour.  For  same  minutes  the  copper  imderwent  no  change ;  b«t  in 
less  than  a  quarter  of  an  hoar  the  whole  surface  of  the  metal  acquired  a  dark 
grey  tarnish,  very  closely  resembling  that  produced  by  arsenic  uikler  the  same 
circumstances.  The  copper  was  dried,  and  the  grey  powder  scraped  llrom  Ae 
surface  and  heated  in  a  reduction  tube,  but  no  white  crystalline  sublimate  could 
be  obtained.  It  should  be  observed,  that  the  greater  part  of  the  powder  scraped- 
off  was  metallic  copper,  the  coating  amounting  to  only  a  very  thin  film.  The 
result  was  therefore  by  no  means  conclusive ;  and  as  neither  the  liver,  spleen, 
nor  any  part  of  the  body  of  the  deceased  could  be  procured,  in  ovder  to  confirm 
or  remave  die  suspicion  excited  by  this  deposit  on  the  metal,  the  investigatioii 
was  abandoned.  The  symptoms,  so  far  as  they  could  be  observed  in  the  case, 
were  not  tiiose  of  poisoning  by  arsenic ;  and  yet  it  is  difficdlt  to  account  for 
the  well-marked  inflammation  of  the  stomach  and  duodemmi,  and  the  chemical 
effect  on  ^e  copper ;  for  the  whole  of  the  materials  employed  in  the  analysis 
were  pure.  It  was  proposed  that  the  body  of  the  deceased  should  be  disinterred 
for  the  examination  of  the  liver  and  other  viscera ;  but  the  coroner  did  not  con- 
sider that  the  circumstances  warranted  this  step,  as  there  was  no  moral  evi* 
denee  that  any  party  had  administered  poison  to  the  deceased. 

An  investigatioh  of  some  importance  took  place  before  Mr.  Lewis,  coroner  ' 
for  Essex,  in*  October  1846,  in  which  a  woman,  already  committed  for  ihe 
murder  of  her  two  children  by  poison,  was  implicated.  The  accused  had 
paid  several  visits  to  the  mother  of  the  deceased,  an  infsnt  aged  ten  months, 
and  had,  as  it  was  supposed,  on  more  than  one  occasion  put  some  substance 
into  its  mouth,  which  according  to  the  deposition  of  the  witnesses,  was  of  a 
pink  colour.  Immediately  after  this  it  is  stated  the  child  appeared  very  ill, 
was  sick,  dribbledor  was  salivated,  its  jaw  dropped,  and  it  appeared  convulsed  ; 
on  one  occasion  it  shortly  fell  fast  asleep.  The  last  time  that  the  accused  had 
had  access  to  the  child,  and  was  seen  to  give  it  any  thinff,  was  about  tkrH  manih^ 
before  its  death.  It  was  stated  that  the  child  had  been  healdiy  up  to  this  period, 
hut  it  then  fell  off,  was  liable  to  attacks  of  vomiting  after  focMl :  it  graduaDj 
wasted  away,  and  died.  A  careful  inspection  of  the  body  was  made ;  the  vis- 
cera were  in  a  healthy  condition,  except  those  of  tlie  abdomen.  The  mesen* 
teric  glands  were  considerably  enlarged.  The  greater  end  of  the  stomach  was 
so  softened,  that  it  gave  way  on  being  touched :  some  Huid  escaped,  which  was 
collected  fur  analysis.  The  gall-bladder  was  unusually  distended  with  bile. 
The  liquid  of  the  stomach,  with  the  viscera,  were  forwarded  to  me  fpr  exami- 
nation. The  liquid  was  of  a  vinous  nature  (some  wine  had  been  given  to 
the  child  before  death,)  mixed  with  sugar  and  partially  digested  food :  there 
was  no  trace  of  any  kind  of  poison  either  in  it  or  inihe  tissues  of  the  .stomach 
and  intestines.  The  opinion  given  was,  that,  so  far  as  the  examination  went, 
the  child  might  have  died  from  natural  causes,  t.  e.  from  disease  of  the  mesen- 
teric glands ;  and  a  verdict  was  returned  accordingly. 

The  circumstances  of  this  case  were  of  an  exceedingly  suspicious  kind. 
The  accused  had  a  bad  character:  she  was  already  committed  on  a  charge  of 
destroyinfi"  by  poison  two  of  her  own  children  eighteen  months  before.  Her 
house  had  been  searched,  and  no  less  than  eighteen  different  medicinal  prepa- 
rations, some  of  them  active  poisons,  were  found.  The  whole  of  these  had 
been  sent  to  me  for  analysis  by  the  Essex  magistrates ;-  and  there  could  be  no 
doubt  from  the  facts  proved  at  the  inquest,  that  some  substance  had  been 
given  to  the  child  by  this  woman,  who  had  so  suspiciously  sought  it  out,  and 
endeavoured  to  get  it  from  the  keeping  of  its  mother.  The  alleged  motive  for 
this  act  need  not  be  entered  into :  the  child  was  illegitimate,  and  this  part  of 
the  case,  implicated  another  party.  Here,  then,  much  caution  was  requnred  in 
giving  an  opinion,  for  the  moral  evidence  was  exceedingly  strong. 

The  poisons  found  in  the  possession  of  this  woman  were  compounds  of 
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lead,  mereiury  (indudinff  the  oiBtment  of  tiie  nitrate  of  titis  metal,)  sad  cantha- 
ndee.    A  sugar-plum,  which  was  sappoaed  to  contain  arsenic,  was  proved  to 
consist  of  nothing  more  than  sugar  and  starch.    The  only  substance  of  a  pink 
colour  found  in  her  possession,  was  some  sulphur-ointment  coloured  red  bj  a 
small  quantity  of  cinnabar.     The  main  question  was,  whether  a  dose  of  any  of 
these  substances,  given  three  morUha  brforCf  could  have  caused  the  symptoms 
and  subsequent  death.    The  symptoms  could  hardly  be  reconciled  with  the 
known  effects  of  any  of  these  substances :  the  dribbling  even  is  stated  to  have 
come  on  immtdialeiyf  and  does  not  appear  to  have  continued;  besides,  this 
might  be  referred  to  commencing  dentition.    It  was  represented  to  the  ooroner, 
^t  if  the  dose  of  the  mercurial  preparation  was  small,  the  symptoms  would 
have  soon  passed  away,  and  the  child  would  have  recovered :  i  large,  they 
would  have  be«i  of  a  more  intense  kind,  would  have  progressively  increased 
until  death,  and  this  would  have  happened  probably  within  a  few  days  or  a 
fortnight  of  the  time  at  which  the  poison  was  administered.    Not  one  of  the 
eighteen  substances  (given  in  a  single  dose,)  which  were  found  in  the  posses- 
sion of  the  accused,  and  analysed,  could  account  for  the  lingering  and  death  of 
Uiis  child  three  months  after  the  period  of  administration.    Considering  that 
no  mineral  poison  was  detected  in  the  contents  or  tissues  of  the  stomach  and 
intestines,  and  that  there  was  not  the  le^t  appearance  of  the  past- or  recent  ac* 
tion  of  any  poison  in  or  about  the  alimentuy  canal  (the  softening  of  the  sto- 
mach being  a  post-mortem  change  independent  of  poison,)  there  was  an  entire 
want  of  evidence  to  show  that  the  deceased  had  died  from  poison.    On  the 
other  hand,  the  slow  emaciation  of  the  body,  with  the  great  enlargement  of  the 
mesenteric  glands,  rendered  it  probable  that  there  was  here  sufficient  to  account 
for  death  from  natural  causes.    It  was,  however,  a  question  whether  this  en- 
laigement  of  the  glands  might  not  have  been  a  secondary  result  of  some  nox- 
ious substance  administered  three  months  before  death.    Any  cause  of  inita- 
tiim  in  the  alimentary  canal  might  probably  lead  to  the  eidai^ment  of  the 
glands;  but  such  an  appearance  has  not,  so  far  as  I  know,  ever  been  witnessed 
as  an  effect  either  of  acute  or  chronic  irritant  poisoning.     When,  moreover, 
it  is  considered  that  the  enlargement  of  these  glands  is  one  of  the  most  con»- 
mon  forms  of  natural  disease  among  the  chilt&en  of  the  poor,  and  is  a  very 
frequent  cause  of  death,-— also  that  the  causes  of  it— scrofulous  constitution, 
improper  food,  and  obstructed  dentition — are  very  common,  it  would  be  im- 
proper Co  refer  this  morbid  condition,  in  the  absence  of  direct  proof,  to  the  ac- 
lioB  of  a  mineral  poison.    There  was  no  doubt  that  some  substance  had  been 
given  to  the  ehild,  and  perhaps  with  improper  intention;  but  there  was  an  en- 
tire want  of  proof  that  this  substance  had  been  the  cause  of  death  three  months 
afierwazds.    The  conclusions  from  the  whole  of  the  medical  facts  were-*l. 
That  whatever  caused  the  symptoms,  death  was  not  due  to  poison.     2.  That 
tabes  mesenterica,  most  probably  depending  on  natural  causes,  was  the  imme- 
diate cause  of  death.     The  prisoner  was  therefore  exculpated  on  this  charge. 
A  child  labouring  under  mesenteric  disease  may,  however,  have  poison  ad- 
ministered  to  it,  and  die  from  its  effects.    The  fact  must  then  rest  upon  the 
symptoms,  postmortem  appearances,  or  chemical  analysis.    The  following 
case  was  referred  to  me  in  June  1846.    In  this  instance  death  was  ascribed, 
upon  insufficient  evidence,  to  mesenteric  disease,  when  it  was  really  due  to  poi- 
son.    It  also  teaches  a  caution,  namely,  that  in  an  unknown  case,  a  medical 
opifiion  of  the  cause  of  death  should  never  be  given  until  an  inspection  of  the 
body,  and  an  analysis  of  the  eontents  of  the  viscera,  has  been  made. 

On  Monday,  June  8tfa,  about  ten  o*dock  p.  m.,  a  wicker  basket  was  found 
in  a  doorway,  containing  tiie  body  of  a  male  child,  apparently  about  four  years 
old,  recendy  dead.  At  the  coroner's  inquest  the  evidence  given  by  the  medi- 
eal  witness  was  to  the  effect,  ^  that  the  deceased  child  was  two  years  and  a 
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half  old ;  tfaat  he  had  never  walked ;  that  he  waa  dieeaaed  from  birth  bf  neketa* 
and  an  affection  of  the  meaenteric  glanda :  conaequentLy,  there  eould  be  no  ma* 
tire  for  deatroying  a  life  which  waa  likely  to  be  cut  off  by  diaeaae."  The 
witneaa  waa  aaked  by  the  coroner  if  he  had  made  a  poat-mortem  examinatioa 
of  the  body.  He  aaid  he  had  not  The  jury  being  diaaatiafied  with  thia  medi- 
cal opinion,  the  inqueat  waa  adjourned,  and  another  medical  gentleman  waa 
requeated  to  examine  the  body,  which  took  place  five  daya  a&r  it  had  been 
fonnd.  The  external  appearance  indicated  a  boy  between  four  and  five  years 
of  age ;  light  aandy  hair,  rough  and  wiry;  forehead  freckled,  aa  if  he  had  been 
accnatomed  to  mn  about  the  country ;  head  well  formed,  and  the  bbnea  all 
united ;  foil  complement  of  teeth.  IVunk  and  anna  well  formed ;  lower  ex* 
tremitiea  rather  small;  the  aolea  of  the  feet  thick  and  hard,  aa  though  he  had 
been  accnatomed  to  make  the  natural  uae  of  them.  The  moulh  appeared  to 
have  had  aome  corroaive  aubatance  applied,  to  it,  for  the  tongue  waa  hard, 
black,  and  charred,  which  appearance  extended  until  it  waa  gradually  loat  in 
the  pharynx.  7%e  etotnach  in  ntu:  The  abort  curvature  waa  very  dark,  ap* 
preaching  to  aloughing ;  and  when  aecured  by  ligaturea  at  each  on&ee  for  the 
purpose  of  removal,  Siia  dark  portion  gave  way,  and  a  part  of  the  contents 
eacaped  by  two  or  three  perforationa.  The  remainder,  when  emptied  into  a 
veasel,  looked  like  thin  gruel  mixed  with  bread.  Thia  pultaceous  maaa,  diluted 
with  diatilled  water  and  filtered,  after  being  aubmitted  to  varioiv  teats,  gave 
unequivocal  evidence  of  the  presence  of  arsenic. 

The  gentleman  who  fomished  me  with  the  foregoing  particulars  brought  a 
portion  of  the  contenta  of  the  atomach  to  me,  in  order  to  have  an  opinion  re« 
apecting  the  preaence  of  arsenic.  The  poiaon  was  held  dissolved  in  the  fluid 
in  large  quantity,  and  it  waa  obtained  in  a  few  minutea,  by  Reinsch's  proeeaa, 
in  the  atate  of  araenioua  acid.  But  for  the  disaatiafiiction  expr^toed  by  the 
jury  reapecting  the  first  medical  opinion  of  the  cauae  of  death  before  an  in- 
apection  waa  made,  theusual  verdict  of  **  found  dead '  -  might  have  been  retomed* 
and  the  crime  of  murder  by  poison  have  thus  remained  for  ever  concealed. 

The  longer  life  is  protracted  after  the  aoppoaed  administration  of  poiaon,  the 
more  difficult  becomes  the  decision.  It  will  be  seen  frdm  the  fecta  above  rdated, 
that  a  question  of  thia  kind  can  only  be  aatiafactorily  settled,  by  a  reference  to 
the  particniara  attending  each  caae.  The  following  which  occurred  to  Dr.  Chris- 
tiaon,  is  in  this  reapect  mtereating.  A  man  named  Munn  was  tried  at  the  In- 
verary  Spring  circuit,  for  the  double  crime  of  procuring  abortion,  and  of  mnrder 
by  poisoning.  The  moral  evidence  and  ayroptoma  together,  left  no  doubt  that 
arsenic  had  been  given;  and  that  the  deceaaed,  a  girl  with  whom  the  prisoner 
cohabited,  had  laboured  under  the  eflfectaof  thia  poison  in  a  very  aggravated  and 
comfdex  form  for  twelve  days.  After  that  she  began  to  recover  rapidly,  and  in 
the  course  of  a  fortnight  waa  free  from  every  aymptoro,  except  weakneas  apd 
paina  in  the  handa  and  feet: — ^in  abort  all  things  oonaidered,  she  was  thought  to 
be  out  of  danger.  But  she  then  became  afiected  with  headach  and  aleepieaaneas, 
and  died  in  nineteen  dsLja  more  under  symptoms  of  obscure  general  fever,  with- 
out any  local  hiflammation.  The  me4ical  opinion  given  was,  that  granting  the 
girl's  first  illness,  as  it  appeared  from  moral  and  medical  evidence,  to  be  owing 
to  arsenk^  her  death  could  not  be  ascribed  to  that  poison  with  any  certainty* 
(On  Poisons,  p.  56.) 

This  qoestioh  may  sometimes  present  Itself  to  a  medical  witness  under  ano» 
ther  f(Xin,  namely,  whether  a  person  has  died  from  a  medicine  exhitnted  In  an 
improper  dose  or  from  disease.  Thus  a  person  enfeebled  by  age  or  disease* 
may  be  killed  by  a  powerful  drastic  purgative.  Infiints  may  be  killed  by  small 
do^s  of  opium  or  calomd.  Several  lives  have  been  already  lost  by  the  efiecta 
of  repeated  doses  of  gamboge  and  aloes,  exhibited  in  large  quantities  to  en- 
feebled person*!  under  the  form  of  Morison's  pills;  and  convictions  for  man- 


DEATH  noM  MiiOBr  MiiVAXiir  itm  tiolbnce.  '  151 

stangbter  ha?e  taken,  place  on  this  gronnd.  The  qoeitlonfl  here  wfU  be,  K 
Whether  the  medicine  or  the  disease  caused  death:  or«  3.  Whether  the  medicine 
accelerated  death,  by  aggravating  the  disease  or  rendering  it  fiital.  The  respoi^ 
sibOity  of  the  accused  will  depend  upon  the  answers;  and  it  will  be  for  a  jury 
to  consider  whether  there  were  sufilcient  knowledge  and  caution  emptoyed  by 
the  person  prescribing  It*  The  most  simple  remedies,  improperly  used,  may  thus 
act  lifce  poisons,  and  destroy  Ufe.  Such  cases  are  commonly  to<4  well  marked^ 
to  admit  of  much  diflfeulty  In  deckling  as  to  the  real  cause  of  death. 

3.  DaATH  MAT  BAVB  IBBV  CAOSD  ST  VIOLBVCB  AND  MOT  ST  POISOV.^A  pCTSOn 

who  has  taken  poison  may  be  maltreated,  and  the  question  will  arise,  whether 
the  poison  or  the  maltreatment  was  the  cause  of  death.  The  solution  of  this 
questkm  cannot  in  general  be  very  diflOcolt,  when  the  history  of  the  case  Is  be- 
fore OS.  Two  instances  of  this  kind  are  recorded  by  Chrlstlson,  both  of  them 
quoted  from  foreign  authorities.  He  suggests,  what  is  highly  probable,  that  their 
real  nature  woukl  not  hate  been  discovered  in  this  country,  owing  to  the  very 
superficial  way  in  whfeh|inquiries  Into  the  causes  of  death  are  here  conducted:^ 
the  rule  being,  not  to  call  for  a  post-mortem  eiamination  of  a  body  unless  there 
be  suspicion,  when  In  point  of  foct,  in  numerous  instances,  the  Inspectkui  may  be 
the  only  source  from  whksh  suspwion  of  violence  will  proceed;  and  the  very  dr- 
comstanoe  of  holding  an  taquest  ImpUest  something  like  suspictonas  to  the  cause 
of  death. 

Wifclberg  was  caBed  upon  to  ezamfaie  the  body  of  a  girl,  who  died  wbfle  her 
fother  was  chastising  her  for  stealing.  It  was  supposed  by  all,  that  the  girl  had 
died  from  the  effects  of  the  violence.  On  the  arms,  shouldersi  and  back,  many 
marks  of  violent  treatment  were  found,  and  under  some  of  them  Mood  waf  ex- 
travBsated  in  targe  quantity.  The  injuries,  although  severe,  did  not  appear  Bnt 
ficient  to  account  for  the  sudden  death;  he  therefore  proceeded  to  examine  the 
cavities,  and  on  opei^g  the  stomach  he  found  it  very  much  inflamed,  and  lined 
with  a  white  powder,  wbk^  was  proved  to  be  arsenk^  It  turned  out  that  on  the 
theft  being  detected,  the  giri  had  taken  arsenic  for  fear  of  her  lather's  anger: 
she  vomited  during  the  flogging*  and  died  In  slight  convulsions.  Upon  this 
WIMbeig  imputed  death  to  the  arsenic,  and  the  man  was  ezetdpated. 

A  woman  at  Berlin,  who  had  lived  on  bad  terms  with  her  busbandt  went  to  bed  In 
peffoct  health,  but  soon  afterwards  her  oiother  found  her  breathing  very  hard,  aud 
on  inquiring  into  the  causei  discovered  a  wound  on  the  left  side  of  the  breast. 
A  surgeon  was  sent  for,  and  the  haMnorrbage,  which  was  slight,  was  arrested : 
bat  the  woman  died  towards  morning.  On  an  inspection,  it  was  found  that  the 
wound  had  penetrated  the  pericardium  without  touching  the  heart,  and  that  the 
hemorrhage  bad  been  caused  by  a  division  of  one  of  the  intercostal  arteries:  but 
very  little  biood  was  effused  in  the  chest  GoupUog  these  dreumstaaces  with 
the  trifling  loss  of  blood  during  life,  and  the  feet  that  she  had  much  vomiting 
and  some  convulsions  immediately  before  death,  it  appeared  to  the  ipedical  ex- 
aminer that  she  coukl  not  have  died  from  the  wound.  On  a  further  inspection 
of  the  body,  signs  of  corrosion  and  irritation  were  found  in  the  mouth,  throat, 
and  stomach,  and  the  remains  of  some  nitrk  acid  were  discovered  in  a  glass  in' 
the  room.  The  fects  proved  that  she  had  died  from  poison.  (On  Poisons,  p. 
48.)  The  cause  of  death  may  be  easily  assigned  in  such  cases  when  the  cir- 
cumstances are  known ;  but  It  is  evident  that  without  great  care  in  conducting 
post-mortem  examinations,  the  apparent  may  be  sometimes  mistaken  for  the  real 


The  Und  of  violence  may  sometimes  sufficiently  account  for  death  without 
reference  to  the  poison  which  may  have  been  taken.  The  following  remarkable 
case  occurred  in  1836.  A  young  man  was  found  hanging  in  his  bed-room, 
quite  dead.   He  was  suspended  by  his  cravat»  and  bis  feet  were  within  an  inch 
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of  the  floor*  The  door  of  the  room  was  fostened  on  the  inside,  and  it  was 
proTed  that  no  one  could  have  had  access  to  it  An  earthen  pan  was  found 
near  the  bed,  containing  about  a  pint  of  blood,  which  appeared  to  tnve  pro- 
ceeded from  a  very  deep  incision  in  the  bend  of  the  left  arm  of  the  deceased. 
The  razor  with  which  this  had  been  inflicted,  was  found  on  the  mantelpiece. 
It  came  out  in  evidence,  that  on  the  night  previously,  the  deceased  had  swal* 
lowed  a  quangty  of  arsenic,  and  had  suffered  severely  from  the  effects  of  the 
poison ;  although,  at  the  time,  it  was  supposed  that  hia  illness  was  due  to  other 
causes.  In  this  case  there  were  three  modes  by  which  suicide  was  attempted. 
The  deceased  had  first  talcen  poison,  then  wounded,  and  afterwards  hung  him* 
self.  There  could  be  no  doubt  that  death  was  caused  by  hanging;  and  had  the 
wound  been  inflicted,  and  tiie  poison  administered  by  other  parties,  this  opinion 
might  have  been  safely  expressed.  Had  the  body  been  found  hanging  in  a  sus* 
picious  locality,  these  circumstances  might  have  created  a  strong  presumption  <^ 
murder. 

A  singular  case  is  reported  by  M .  Desgranges,  in  wliicb  a  man  was  found 
lying  on  the  sround  in  an  insensible  state,  with  marks  of  contusions  on  his 
body  as  if  he  had  fallen  from  the  window  of  his  room.  He  died  without  re- 
covering his  senses.  On  inspection,  a  large  quantity  of  carbonate  of  copper 
was  found  diffused  through  the  whole  of  the  alimentary  canal.  From  the  ficts 
which  came  out,  the  cause  of  death  was  referred  to  this  poison.  (Med*  Gaz. 
zxxi.  405.^ 

The  real  cause  of  dea&  may  not,  however,  be  always  so  clear;  for  a  severe 
wound,  sufficient  to  account  for  death,  may  have  been  inflicted  on  the  indivi- 
dual who  has  taken  poison.  A  case  occurred  to  Mr.  Watson,  of  Edinburgh, 
which  may  serve  as  an  illustration.  A  stout,  corpulent  woman,  aged  60,  was 
brought  into  the  Royal  Infirmary,  on  the  evening  of  the  7th  February,  18889 
having  her  throat  extensively  cut;  she  died  shortly  after  admission.  It  was 
ascertained  that  she  had  swallowed  two  ounces  of  sulphuric  acid,  a  quarter  of 
an  hour  before  cutting  her  throat.  After  having  taken  the  acid,  she  was  seen 
writhing  in  great  pain:  she  had  then  put  a  razor. into  her  pocket,  and  left  the 
house  to  cut  her  throat.  She  inflicted  the  incisions  on  arriving  in  the  street, 
was  immediately  seen,  and  conveyed  to  the  Infirmary,  which  was  close  by. 
She  died  in  about  half  an  hour  after  taking  the  sulphuric  acid.  (Ed.  M.  ^  S. 
J.,  April,  1840.)  The  wound  in  the  throat  was  very  deep,  and  besides  other 
vessels,  it  divided  completely  the  internal  jugulaf  vein  on  the  left  side.  At 
the  inspection,  there  being  then  no  suspicion  of  poison,  it  was  supposed  that 
the  hemorrhage  from  the  wound  sufficiently  accounted  for  death.  On  open- 
ing the  abdomen,  three-fourths  of  the  stomach  were  wanting,  its  coats  having 
been  dissolved  and  decomposed  by  the  action,  as  it  was  proved,  of  strong  sul- 
phuric acid.  Whether  this  or  the  haemorrhage  was  the  cause  of  death,  it  was 
rather  difficult  to  say:  but  probably  the  loss  of  blood,  by  weakening  ihe  sys- 
tem, accelerated  the  effect  of  the  shock  produced  from  the  extensive  disoiganiza^ 
tion  of  the  stomach  by  a  corrosive  poison.  Thus  both  causes  may  have 
operated,  since  it  is  unusual  for  sulphuric  acid  to  destroy  life  within  so  short 
a  period  of  time.  I  need  hardly  observe,  that  had  the  wound  been  inflicted  by 
another,  a  most  important  question  would  have  arisen  respecting  the  degree 
Of  criminality  to  be  attached  to  the  party  who  had  inflicted  it.  For  some 
interesting  cases  and  good  practical  suggestions  on  this  subject,  see  Belloc, 
Cdurs  de  Mid.  JAg.  148. 

4.  Of  two  poisonous  substances  taken  bt  the  deceased,  which  cattsed 
DEATH. — This  question  does  not  relate  so  much  to  the  subject  of  compound 
poisoning,  as  to  cases  of  the  following  kind,  which  may  require  careful  medi- 
cal investigation.    A  person  may  have  poison  administered  to  him  while 
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febooriBf  under  ike  dfecto  of  ^pOfwetU  medieine,  or  some  other  poisoii.  Thus 
a  patient,  while  under  a  course  of  mercury,  may  have  had  coirosive  sublimala 
attBinistered  to  him  with  intent  to  murder.  AAev  a  certain  period,  liolent 
saliTation  with  sloi^hing  may  ensue,  and  the  partient  die.  Is  death  in  such  a 
ease  to  be  ascribed  to  die  corrosrre  snbHmate,  or  to  the  mereorial  medicine 
fweriously  administered  ?  It  may  be  necessary  to  state,  that  death  is  some- 
times a  result  of  the  serere  salivation,  induced  by  Ihe  preparations  of  this  metal, 
prescribed  medicinally,  m  a  mild  form  and  in  smaH  imes. 

In  BuiierfieWs  case,  tried  at  Croydon  many  years  ago,  this  question  inei- 
denlally  arose.  The  prisoner  was  indicted  for  administering  corrosive  snbli^ 
mate  to  Uie  deceased.  The  immediate  cause  of  death  was  profuse  salivation: 
and  this  was  referred,  by  the  medical  witnesses,  to  the  operation  of  the  poison* 
It  was  {MTOved,  however,  in  the  defence,  that  about  two  months  previously  to  this 
attack,  the  deceased  had  been  under  treatment  with  some  quack-medicine,  by 
which  he  was  violently  salivated;  but  this  salivation  had  entirely  ceased,  and 
dorinf  the  whole  of  the  above-mentioned  period  he  had  abstained  from  taking 
any  mercurial  preparation.  It  was  at  this  time  that  the  corrosive  siMiniale 
was  supposed  to  have  been  secretly  administered  to  him  in  smaH  doses*  The 
prisoner,  however,  was  acquitted  of  the  chai)p,  on  the  ground  that,  as  mercury 
had  been  introduced  into  iim  system  of  the  deceased  by  the  quack^mectieine, 
the  fatal  salivation  might  have  proceeded  from  a  recurrent  operation  of  this 
medicine,  and  not  from  the  poison. 

Sometinies  the  action  of  the  two  substances  will  be  so  entiiely  difSRenty  as 
to  create  no  d^culty  in  determining' which  caused  death.  At  the  Oxford  Spring 
Assizes,  1836,  a  woman  named  Tarvtr  was  indicted  lor  the  nmrder  of  her 
husband  by  poisoning  him  with  arsenic.  The  evidence  showed  that  the  de» 
ceased,  who  was  a  labourer,  went  to  his  work  between  four  and  five  o'clock 
in  the  morning.  In  about  ten  minutes  afterwards,  he  became  very  sick :  he 
continued  to  become  worse  until  about  two  o'clock  on  the  same  day,  when  he 
died,  nine  hours  after  his  first  seiasure.  He  suffered  chiefly  from  a  burning  heat 
in  the  stomach  and  violent  vomiting.  Arsenic  was  traced  to  the  possession  of 
the  prisoner.  It  was  proved  that  she  had  prepared  breakfast  for  her  husband 
on  tiie  morning  on  which  he  was  seized ;  and  ^t  among  other  dishes  she 
gave  him  some  rice-podding.  On  opening  his  body,  the  stomach  was  found 
highly  inflamed:  its  sur&ce  covered  with  a  grey  sanguineous  mneus,  and  at 
the  pyloric  extremity  there  was  a  large  patch  of  a  deep  mulbesry  colour.  An 
analysis  of  the  contents  of  the  organ  was  made,  and  arsenic  was  discovered  in 
them  in  very  large  quantity.  'Hie  defence  cMefly  rested  upon  the  following 
point*  It  was  proved  that  iwe  day  before  flie  deceased  was  attacked  widi 
this  severe  illness,  he  had,  of  his  own  accord,  taken  some  pills  made  of 
scorched  wood-lamel,  nitre,  and  flour;  and  it  was  stated  by  the  medical  wit- 
ness that  wood-laurel  was  an  aerid  poison.  He  thought,  however,  that  if  this 
substance  had  acted  as  such,  and  had  caused  death,  it  would  have  begun  to 
operate  in  ten  or  twelve  hours  at  the  farthest  But  as  the  deceased  was 
proved  to  have  been  quite  well  on  the  whole  day  afWr  he  took  the^  piUs,  and 
that  forty-eight  hours  had  elapsed' before  any  alarming  symptoms  began,  the 
witness  bought  that  they  could  have  had  no  connexion  with  the  symptoms  or 
death  of  the  deceased.  The  83nnptoms,  as  well  as  the  post^nortsm  appear- 
ances, proved  that  death  had  been  caused  by  aiisenic.  The  prisoner  upon  this 
evidence  was  convicted,  and  confessed  before  execution,  that  she  had  put 
arsenic  into  the  pudding  served  for  her  husband's  breakfast  The  correctness 
of  the  medical  opinion  in  this  case  cannot  be  disputed.  The  operation  of 
wood-lanrel  as  a  poison,  even  had  it  been  administered  in  sufficient  quantity 
to  do  mischief  (a  fact  not  proved  in  evidence,)  was  not  likely  to  be  suspended 
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for  forty-eight  hours,  and  tben  burst  out  with  sueh  serere  symptoms,  and 
destroy  life  in  nine  hours. 

The  following  case  is  of  some  interest  in  relation  to  this  question.  A  wo- 
man was  found  dead,  and  near  her  body  was  a  glass  containing  some  sulphuric 
acid.  This  gave  rise  to  a  suspicion  of  poisoning.  On  inspection,  the  mouth 
and  fauces  were  covered  with  a  black  mucous  matter,  and  die  oesophagus  was 
filled  with  a  tarry-looking  mass,  which  had  a  strong  acid  reaction.  The  coats 
were  soAened,  and  the  Iming  membrane  was  easily  detached.  The  stomach 
was  throughout  inflamed,  and  of  a  brownish  black  colour :  its  coats  were  so 
softened,  that  it  could  not  be  moved  without  lacerating  it  It  contained  a  large 
quantity  of  a  black  viscid  liquid,  in  which,  as  well  as  in  that  of  the  OBSophagua, 
arsenic  and  sulphuric  acid  were  detected.  (Von  Raimann,  Med.  Jahrb.  20  B. 
2  S.  221.)  Admitting  that  two  poisons  were  taken  in  this  case,  which  was 
taken  first?'  Most  probably  the  arsenic.  It  is  more  difficult  to  say  which 
caused  death,  because  the  deceased  was  not  seen  during  life ;  and  probably  she 
was  already  labouring  under  the  effects  of  arsenic  when  she  swallowed  the 
sulphuric  acid.  The  fact  of  this  last  poison  having  been  taken,  appears  to 
show  that  it  was  a  case  of  suicide.  But  perhaps  the  sulphuric  acid  itself  con- 
tained arsenic  as  an  impurity,  since  some  specimens  prepared  from  arsenical 
pyrites,  are  found  to  be  impregnated  with  a  laige  quantity  of  this  substance. 

It  is  obvious  that  for  the  proper  investigation  of  cases  of  this  description, 
the  medical  witness  should  be  prepared  with  a  full  knowledge  of  the  peculiar 
properties  of  most  poisons^--4he  doses  in  which  they  prove  fatal^— the  power 
which  they  have  of  modifying  each  other's  effects^— and  the  period  of  time 
within  which  they  produce  their  symptoms  and  commonly  destroy  life* 


CHAPTER  XIV.- 

CONCLDDIHG  RBMARKS  ON  GBNBRAL  POISONING— MORAL  AND  CIRCCMSTANnAL  PROOFS- 
LEGAL  RBLATI0N8  OP  THS  SUBJECT — STATISTICS  OF  POISQOTnO— CORONBRS'  RETURN 
OP  DEATHS  PROM  POISOR  IH  1837-8 — ^RETURN  POR  1840— DEATHS  PROM  POISON  IH 
FRANCE  AND  DENMARK. 

Ths  duty  of  a  medical  witness  as  such,  is  accompUshed  when  he  has  proved 
on  a  charge  of  criminal  poisoning,  that  death  was  certainly  due  to  poison. 
The  moral  and  circumstantial  evidence  must  prove  that  the  accused  was  ^ 
party  who  gave  it; — this  proof  ofbn  fails,— &e  fact  of  administration  cannot 
be  brought  h<Mne  to  the  accused,  and  the  case  falls  to  the  ground.  It  is  not 
within  die  province  of  this  work  to  treat  of  moral  and  circumstantial  evidence 
in  cases  of  poisoning.  Proofs  of  this  kind,  it  is  true,  are  sometimes  very  closely 
mixed  up  with  the  evidence  of  professional  witnesses,  and  in  the  foregoing 
chapters  some  of  these  have  been  already  adverted  to.  A  witness  must,  how* 
ever,  be  cautious  not  to  base  his  opinion,  in  questions  of  poisoning,  on  moral 
and  circumstantial  proofs.  He  is  called  upon  to  give  a  medical  opinion  of  the 
cause  of  death,  and  firom  medical  facts  only.  The  moral  and  circumstantial 
proo&  refer  chiefly  to  the  adminietration  of  poison  by  a  particular  party,  and 
the  intent  of  the  person  charged  widi  the  crime;— »it  is  therefore  considered  to 
4all  within  the  province  of  the  jury  alone  to  decide  on  their  r^evancy  and 
value,  although  it  must  be  confessed,  that  many  of  these  facts  can  only  be  pro- 
perty estimated  by  persons  versed  in  medical  science.  Supposing  death  by 
poisoning  to  have  been  clearly  proved,  it  may  be  necessary  to  ascertain  whe- 
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Iter  the  act  was  the  leault  of  aeddentf  nddde^  or  homicide.  Thia  ia  a  ques- 
tion alao  for  a  jury  to  detenn]iie«  and  not  for  a  witness ;  although  its  solution 
often  depends  upon  a  proper  appreciation  of  medical  circumstances.  Suicide 
or  murder  will  sometimes  be  inferred,  according  to  the  medical  evidence  given 
of  the  effects  of  certain  poisons.  Some  speedily  annihilate  volition  and  &e 
power  of  locomotion,  and  therefore  render  it  a  question  of  serious  difficulty, 
whether  particular  acts  could  or  could  not  have  been  performed  after  the 
deceased  had  taken  the  poison.  On  the  answer  to  this,  may  depend  the 
acquittal  or  conviction  of  a  person  chiirged  with  the  crime. 

There  is  one  peculiarity  in  the  legal  consequences  of  the  act  of  killing 
by  poison,  namely,  that  the  act  itself  is  generally  considered  in  law  to  be 
evidence  of  malice.  If  a  poison  is  knowingly  administered  to  another,  with 
the  intention  of  dtotfoying  life,  the  crime  is  never  reduced  to  manslaughters- 
whatever  may  have  been  the  provocation  which  the  party  administering,  has 
received  from  the  person  whose  life  he  has  thus  taken.  It  is  not  necessary, 
therefore,  that  any  particular  enmity  should  be  proved  to  have  existed  between 
the  prisoner  and  deceased,  although  this  often  weighs  as  a  strong  moral  cir- 
cumstance against  the  former ;  and  the  absence  of  any  apparent  motive  for 
this  crime,  on  the  other  hand,  is  always  regarded  as  a  strong  presumption  in 
favour  of  the  accused.  When  a  man  is  killed  by  a  wound  in  a  quarrel,  the 
law  will  sometimes  find  an  excuse  for  the  act,  from  the  heat  and  passionate 
excitement  under  which  the  aggressor  was  labouring  at  the  time  ;  but  if  the 
aggreflsor  should  avenge  himself  by  secretly  administering  poison  to  his  ad- 
versary,  there  is  no  excuse  for  the  act,  since  it  evinces  cool,  reflecting,  and 
deep-rooted  malice.  That  death  by  poison  should  ever  amount  to  manslaugh- 
ter, therefore,  it  must  be  shown,  that  the  substance  was  administered  to  or  laid 
in  the  way  of  the  deceased  by  mistake,  or  with  innocent  intention  ;  and  the 
proof  of  this  always  lies  with  the  accused — ^the  law  inferring  that  malice  exists 
uitil  the  contrary  appears  from  the  evidence.  Whether  malice  exist  or  not, 
is  however,  in  general  soon  made  apparent  from  the  evidence  of  the  prosecu- 
tion. 

There  is  one  curious  point  in  our  law,  namely,  that  in  order  to  make  the 
killing  mmfler,  it  is  necessary  that  the  party  should  die  from  the  effects  of  the 
poison,  within  a  year  arid  a  day  from  the  time  at  which  it  was  taken.  (Arch- 
faold's  Criminal  Pleading,  345.)  In  practice,  this  restriction  is  of  little  impor- 
tance, because  most  cases  of  criminal  poisoiling,  if  they  prove  fatal  at  all, 
destroy  life  within  a  period  much  shorter  than  that  required  to  constitute 
murder  by  the  law.  Still,  such  a  rule  as  this  ought  not  to  be  allowed  to  exist 
in  any  shape  ;  because  it  is  quite  possible  that  death  may  take  place  from  the 
indirect  effects  of  poisoning  (as  in  the  mineral  acids,)  long  after  ^e  period 
assigned.  In  this  respect  uie  laws  of  Scotland  and  France  seem  much  more 
eonsistent  with  reason  and  justice.  According  to  these,  a  prisoner  may  be  held 
responsible,  at  whatever  period  death  may  ensue,  provided  it  be  clearly  traced 
10  the  action  of  the  poison. 

The  present  state  of  the  English  law  with  regard  to  the  crime  of  poisoning 
is  as  follows  :^- 

The  wilful  administration  of  poison,  followed  by  death,  constitutes  murder, 
and  capital  punishment  is  annexed  to  the  crime  by  the  common  law  of  Eng- 

knd- 

Under  a  recent  statute,  1  Vict.  c.  Ixxxv.  s.  2,  the  administration  of  poison 
with  inieni  to  murder,  if  followed  by  bodily  injury  dangerous  to  Hfe^  though 
not  by  death,  is  also  a  capital  felony. 

By  s.  d,\)f  the  same  statute,  the  attempt  to  administer  poison  with  intent  to 
commit  murder,  although  no  bodily  injury  whatever  ensue,  is  an  offence  liable 
to  be  punished  by  transportation  or  imprisonment. 
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Qn  msny  of  the  Stales  from  having  been  British  ooknieSf  the  «oiiimoii  hw 
of  England,  as  it  existed  at  an  epoch  of  their  separation  from  the  ntother  conn- 
try,  is  still  In  force,  though  more  or  less  modified  by  subsequent  enactments 
of  their  respective  legislatures.  Thus,  whilst  in  some  of  the  States,  the  same 
mk  holds  good  as  in  England*  as  respects  the  period  during  which  a  death  by 
poison  woidd  be  regarded  as  a  murder ;  in  otbers,  there  being  a  duly  enacted 
code  of  penal  law,  in  which  there  is  no  recognition  of  the  tioke  within  which 
a  murder  by  poison  is  punishable  as  a  capital  crime  ;  a  prisoner  is  held  re- 
sponsible for  the  poisoning,  at  whatever  period  the  death  may  occur,  as  in 
Scotland  and  France,  if  it  can  be  shown  that  the  said  death  was  from  the 
effects  of  the  poison.  In  all  the  States  an  attempt  to  poison,  though  not  folr 
lowed  by  death  is  ranked  among  the  higher  crimes,  in  most  of  daem  under  the 
common  law,  but  in  others,  as  in  New  York,  by  special  eoaolment--43r.3 

In  concluding  this  chapter,  I  wish  to  call  the  attention  of  the  reader  to  some 
facts  connected  with  the  tatUUei  of  poisoning.  In  relation  to  medico4egal 
practice,  this  is  a  subject  of  some  interest ;  because  it  will  indicate  to  the  me- 
dical jurist,  the  poisons  which  are  most  frequendy  selected  for  the  purposes  of 
suicide  and  muider,  and  with  the  properties  of  which,  it  will  be  expected  that 
he  should  be  acquainted.  Unfortunately,  very  few  tables  of  this  kind  have 
been  published ;  and  those  which  have  appeared  are  defective  in  many  points. 
One  of  the  best' is  that  which  was  published  some  years  since  from  the  returns 
made  by  the  coroners  of  Ekigland,  of  the  number  of  Inquisitions  held  in  the 
years  1837  and  1838,  wherein  death  was  caused  by  poison.  The  following 
is  an  abstract  of  the  paper,  which  appeared  in  the  Medical  Gazette  for  No- 
vember, 1839. 

The  number  of  deaths  by  poison  (returned)  in  the  two  years  above  men- 
tioned, were,  exclusive  of  two  cases  of  suffocation  by  gases,  541,  of  which 
number  282  were  males,  and  252  females.  The  substances  which  caused  death, 
may  be  taken  in  the  following  numerical  order. 


r  Laudanum        •        .        133 

Opium  <j  Opium     ...  42 

(^  Other  preparations    .  21- 

Arsenic    .... 

Sulphuric  acid 

Prussic  acid     • 

Oxalic  acid 

Corrosive  sublimate  and  mercury 

Mixed  or  compound  poisoning 

Oil  of  bitter  almonds 

Poisonotm  mushrooms 

Colchicum,  nux  vomica  (of  each  3) 

Nitric  acid,  caustic  alkali,  tartar  emetic,  acet 
Morphia,  strychnia,  deadly  nightshade, 
aconite  (of  each  2) 

Bichrom.  potash,  nit.  silver,  Goulard's  ex- 
tract, sulph.  iron,  mur.  tin,  hellebore, 
castor-oil  seeds,  savin,  hemlock,  cantha>- 
rides,  cayenne  pepper,  (of  each  1)  . 


196 

185 

^2 

27 

19 

15 

14 

4 

4 

6 


14 


11 


Unknown 


.541 


[A  litde  discrepancy  exists  in  the  relative  number,  probably  owing  to  the 
fact  that  in  several  instances  some  of  the  poisons  were  taken  in  a  compound 
state.    The  reader  will  find  the  details  in  the  Med.  Gaz.  xxv.  p.  204.] 
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It  will  be  seen  by  this  table,  that  the  largest  proportion  of  cases  of  poisoning 
in  England,  are  those  by.  opium  and  arsenic :  the  greater  number  of  the  former, 
being  cases  of  suicide  and  accident,  and  of  the  latter,  cases  of  criminal  poison- 
ing. There  can' be  ho  doubt  that  the  number  of  deaths  from  poison  which 
annually  occur  in  England  and  Wales,  are  much  greater  than  this  table  re- 
presents. The  annual  registration  of  deaths,  although  defective  with  respect 
to  the  number  from  individud  poisons,— two  only,  t.  e,  arsenic  and  opium, 
being  commonly  recorded,  and  these  imperfectly, — shows  that  the  mortality 
from  this  cause,  incliiding  overdoses  of  medicine,  is  greater  than  is  commonly 
supposed.  I  here  subjoin  a  table  of  the  deaths  from  poison  in  1840,  drawn 
up  from  the  sixth  Annual  Report  of  the  Registrar-General  (1844.)  The  deaths 
from  this  cause  in  1840  are  stated  to  have  been  349,  of  which  number  there 
were  181  males  and  168  females.  The  cases  of  suicide  from  poison  were 
161,  being  87  females  to  74  males, — the  cases  of  accident  or  homicide  were 
188,  being  107  males  to  81  females.  Of  the  75  cases  of  poisonmg  by  opium, 
42  occurred  in  children  under  five  years  of  age, — a  lamentable  proof  of  the 
extensive  mortality  among  children  from  the  improper  administration  of  this 
drug.  These  cases  occur  among  the  returned  deaths  from  opium ;  but  under 
the  head  of  medicines  improperly  administered,  three-fourths  of  the  deaths 
took  place  among  children  under  five  years  of  age ! 

Opium 75 

Arsenic 32 

Other  poisons,  including  medicines  impro- 
perly administered      ....  242 

Total  deaths  from  poison  m  1840  .  349 
It  would  be  a  considerable  benefit  to  medical  science,  if  the  poisons  which 
caused  death,  were  more  distincdy  specified  in  the  Registration  returns.  The 
poison  or  medicine  should  be  stated  as  distinctly  as  in  the  returns  now  made 
with  respect  to  fatal  diseases.  The  cases  of  poisoning  by  arsenic  and  opium 
in  the  above  table,  are  evidently  understated. 

The  two  next  are  tables,  the  one  of  the  statistics  of  poisoning  in  Denmark 
from  the  year  1830  to  1835  (Med.  Gaz.  xxv.  575;)  Uie  other  of  94  cases 
observed  in  France  dufing  a  period  of  seven  years,  1825-32  (Briand,  p.  434.) 

IN  DENMARK. 

Sulphuric  or  nitric  acid,  generally  diluted  .         •    74 
Arsenic    ••...*..     16 

Caustic  alkalies         * 5 

Opium 2 

Litharge,  verdigris  (of  each  1)   .         .        .         .2 

99 

IN  FRANCE. 

Arsenic •        .    60 

Fly  powder   .        .        .        .        .        •        .3 

Verdigris ,         .      7 

Corrosive  sublimate        .         .         .         .9.5 

Cantharides 5 

Nux  vomica 4 

Nitric  acid     .......      2 

Acet.  lead,  carb.  lead,  sulph.  zinc,  tartar  emetic, 
opium,  prussic  acid,  mercurial  ointment,  orpi*- 
ment(of  each  1) .8 

94 
14 
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It  is  difficult  to  compare  these  two  tables  with  the  preceding,— >the  number 
of  observations  being  much  fewer.  Poisoning  by  arsenic  is,  however,  proved 
by  them  to  be  very  common.  Out  of  616  charges  of  poisoning  in  France 
during  a  period  of  twenty  years,  one-half,  if  not  two-thirds,  were  cases  of 
poisoning  by  arsenic.  (Flandin,  Des  Poisons,  i.  448.)  It  is  remarkable  that 
the  mineral  acids  should  have  caused  so  many  deaths  in  the  kingdom  of 
Denmark,  the  proportion  being  no  less  than  three-fourths  of  the  whole 
number. 
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IRRITANT  POISONS. 


NON-METALLIC  IRRITANTS. 


CHAPTER  XV. 

DIVISION  OF  nUITANT  POISONS.  SULPHURIC  ACID  OR  OIL  OF  VITRIOL.  OBNIRAL 
REMARKS.  STHPTOMS  CAUSED  BT  THIS  POISON— 80MBTIMBS  PRODUCES  SUFFO- 
CATION—ACTION OF  THE  DILUTED  ACID— TDIB  AT  WHICH  THE  SYMPT0H8 
BEGIN.  CAN  THET  CEASE  AND  BEAPPEAR?— POST-MORTEM  APPEARANCES  IN 
ACUTE  AND  CHRONIC  CASES.  QUANTITT  OF  ACID  REQUIRED  TO  DE0TROT  LIFB 
— ^FATAL  DOSES— PERIOD  AT  WHICH  DEATH  TAKES  PLACE— OBBATMEN^I^— CHE- 
MICAL ANALYSIS— -CABBONIZATION  OF  OBGANIC  MATTEB  ET  THE  ACID— MODE  OF 
DETECTING  THE  POISON  IN  PURE  AND  MIXED  LIQUIDS— OBXECTIONS  TO  THE 
TESTS— THE  ACID  NOT  ALWAYS  FOUND  IN  THE  STOMACH— ITS  DETECTION  IN 
ABTICLES  OF  CLOTHING— ABOMA'FIO  SULPHUBIC  ACID— SULPHATE  OF  INDIGO— 
^UANTITATIFE  ANALYSIS. 

General  remivrb.— Ibbitant  poisons  may  be  divided  into  four  groups— the 
Doa-metailie— the  metalloids— the  metallic— and  those  of  an  organic  nature, 
t.  e.  derived  from  the  vegetable  and  animal  kingdoms.  The  non-metallic  ins- 
tants comprise  the  mineral  acids,  oxalic  acid,  the  alkalies,  and  their  salts. 
Aiecordingto  strict  chemical  views,  the  alkalies  and  their  salts  should  be  placed 
among  the  metallic  irritants ;  but  it  will  be  in  many  respects,  convenient  to 
consider  them  in  the  same  group  with  the  acids.  Besides,  although  they 
certainly  have  metallic  bases,  the  demonstration  of  the  existence  of  the  metal, 
is  never  required  at  the  hands  of  a  medical  jurist,  as  in  the  case  of  the  true 
metallic  irritants.  Among  the  mineral  acids,,  we  shall  first  speak  of  poisoning 
by  sulphuric  acid. 

SULPHURIC  ACID,  OR  OIL  OF  VITRIOL. 

This  is  met  with  in  commerce  in  two  states,  either  concentrated  or  diluted. 
The  concentrated  acid  is  a  heavy  oily-looking  liquid,  oflenof  a  brown  colour: 
it  has  a  strong  sharp  add  taste— it  powerfully  reddens  vegetable  colours,  and 
corrodes  and  destroys  most  kinds  of  organic  matter.  It  is  very  frequently 
uken  as  a  poison  by  suicides;  but  probably  there  is  no  case  in  which  the 
sufferings  of  the  individual  before  death  are  more  intense.  In  medico-legal 
practice,  it  is  not  very  common  to  find  that  this  acid  is  employed  for  the 
purpose  of  murder.  Young  children  have,  however,  been  destroyed  by  a 
quantity  of  it  being  poured  down  the  throat;  and  it  is  obvious,  that  a  person 
who  is  drunk  or  asleep,  may  be  thus  easily  killed.  Wilh  these  exceptions, 
which  are  of  rare  occurrence, 'instances  of  fatal  poisoning  by  sulphuric  acid, 
may  be  pret^  equally  divided  into  cases  of  suicide  and  accident.  The  taking 
of  this  liquid  is  a  very  frequent  form  of  self-destruction  among  females ;— -less 
frequent  among  males,  and  by  no  means  uncommon  as  an  accident  amonr 
yooog  children  of  both  sexes*    On  the  discovery  of  a  dead  body,  poisoned 
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by  sulphfaric  acid,  a  medical  jurist  will  have,  then,  especially  to  consider  the 
age  of  the  deceased.  If  it  be  a  new-bom  child,  or  a  very  young  infant,  it  is 
certain  that  the  poison  has  been  homicidally  or  accidentally  administered ;  if 
a  child,  all  other  circumstances  being  equal,  that  it  has  been  swallowed  by  ac- 
cident; if  an  adult,  that  it  has  been  volontaiily  taken  for  the  purposes  of  sui- 
cide. It  is  to  be  observed,  that  there  is  no  poison  which  can  be  obtained  more 
readily  or  without  exciting  less  suspicion  than  sulphuric  acid,  since  it  is  used 
for  so  many  domestic  purposes.  The  only  probable  case  of  murder  by  this 
poison  in  an  adult,  would  be  where  the  person  was  either  intoxicated  or  asleep 
when  it  was  administered ;  but  even  then  the  individual  would  be  immediately 
roused.  It  is  not  easy  to  imagine  that  a  criminal,  who  wished  to  destroy  the 
life  of  another,  would  attempt  this  by  causing  him  to  swallow  forcibly  a 
quantity  of  oil  of  vitriol,  when  there  are  so  many  other  more  ready,  secret,  and 
speedy  means  of  destruction  at  hand.  It  is  also  impossible  that  such  a  sub- 
stance as  this  should,  like  arsenic,  be  secretly  administered  in  articles  of  food.  . 
Its  powerfully  acid  taste  in  the  smallest  quantity,  and  the  fact  that  the  physical 
qualities  of  th^  food  would  be  entirely  changed,  would,  certainly  lead  to  a 
discovery  and  frustrate  the  attempt.  There  are  but  few  instances  in  which 
such  an  attempt  to  poison,  has  been  made.  In  one  of  these,  a  boy  being 
offended  with  his  mistress,  put  a  quantity  of  common  dilated  vitriol  into  a  cup 
of  tea,  which  she  was  about  to  dnnk.  The  taste  of  the  tea  immediately  led 
to  the  discovery  of  the  attempt. 

symptoms; 

The  Concentrated  Acid.  When  this  poison  is  swallowed  in  a  concen- 
trated form,  the  symptoms  produced,  came  on  immediately  or  duriog  the  act  of 
swallowing  :^t  is  one  of  the  most  powerful  corrosives.  There  is  violent 
burning  pain  extending  through  the  fauces  and  oesophagus  to  the  stomach— the 
pain  is  oflen  so  severe,  that  the  body  is  bent.  There  is  an  escape  of  gaseous 
and  frothy  matter,  followed  by  retching  and  vomiting,  the  latter  accompanied 
by  the  dischaige  of  shreds  of  tough  mucus  and  of  a  liquid  of  a  dark  coffee- 
ground  colour,  mixed  with  blood.  The  mouth  is  excoriated,  the  lining  mem- 
brane and  surface  of  the  tcmgue  white  or  resembling  soaked  parchmen(H-in 
one  instance  the  appearance  of  the  mouth  was  as  if  it  had  been  smeared  with 
white  paint:  after  a  time,  the  membrane  acquires  a  grey  or  brownish  colour; 
the  cavity  is  filled  with  a  thick  viscid  sputa,  rendering  speaking  and  deglutition 
very  difficult.  If  the  poison  has  been  administered  by  a  spoon,  or  the  phial 
containing  it,  has  been  passed  to  the  back  of  the  fauces,  the  mouth  may 
escape  the  chemical  action  of  tHe  acid.  A  medical  witness  must  bear  this 
circumstance  in  mind,  when  he  is  called  to  examine  a  young  infant  suspected 
to  have  been  poisoned  by  sulphuric  acid.  Around  the  lips  and  on  the  neck, 
may  be  found  spots  of  a  brown  colour  from  the  action  of  the  acid  on  the  skin. 
There  is  extreme  difficulty  of  breathing,  owing  to  the  swelling  and  excoriation 
of  the  fauces  and  larynx  ;*-and  the  least  motion  of  the  abdominal  muscles  is 
attended  with  increase  of  pain.  These  symptoms  have  been  sometimes  mis- 
taken for  those  of  disease.  (Henke,  Zeitschrift  der  S.  A.  1843.  ii.  284.)  The 
stomach  is  so  irritable,  that  whatever  is  swallowed,  is  immediately  ejected^ 
and  the  vomiting  is  often  violent  and  incessant.  The  matters  Jlrsi  vomited 
generally  contain  the  poison:  they  are. acid,  and  if  they  fall  on  a  limestone 
pavement  there  is  effervescence,  if  on  coloured  articles  of  dress,  the  colour  is 
sometimes  altered  to  a  red,  or  (if  logwood)  yellow,— the  colour  is  discharged 
and  the  texture  a[  the  stuff  destroyed :— on  a  black  cloth  dress,  the  spots  pro- 
duced by  the  concentrated  aeid  are  brown,  and  remain  moist  for  a  considerable 
time.    An  attention  to  these  circumstances  may  often  lead  to  a  susjucion  of 


r 


AT  WHAT  PEKIOD  DO  THE  8YIfPT0M8  COMBCENCE.  161 

the  feal  eanse  of  the  njmpiomB,  when  the  fiicto  are  oonoealed.  Id  a  ease  of 
attem[»ted  murder  by  sulphuric  acid  in  beer,  tried  at  the  Lancaster  Spring  As- 
sises, 1844,  the  nature  of  the  poison  was  suspected  from  the  beer  having  cor- 
roded  an  apron  on  which  a  portion  had  become  accidentally  spilled.  .^Jler  a 
time,  there  is  great  exhanstion,  accompanied  by  general  weakness : — the  pulse 
becomes  quick  and  small ;  the  skin  cold,  and  covered  with  a  clammy  sweat. 
There  is  generally  great  diirst,  with  obstinate  constipation  of  the  bowels;— 
should  any  evacuation  take  place,  they*  are  commonly  either  of  a  dark  brown 
or  leaden  colour, — ^in  some  instances  almost  black,  arising  from  the  admixture 
of  ahered  blood.  There  are  sometimes  convulsive  motions  of  the  muscles, 
especially  of  those  of  the  face  and  lips.  The  countenance  is  pale,  expressive 
of  great  anxiety,  and  of  the  most  dreadful  suffering.  The  intellectual  facul- 
ties are  quite  clear,  and  death  usually  takes  place  very  suddenly,  in  from  eigh- 
teen to  twenty-four  hours  after  the  poison  has  been  taken. 

The  Diluted  Acid.-— When  the  acid  is  diluted,  the  symptoms  are  much  of 
tiie  same  character,  but  less  severe,  and  not  so  quickly  produced.  They  vary 
according  to  the  degree  of  dilution,  the  poison  acting  only  as  an  irritant  when 
much  diluted.  The  vomited  matters  are  not  so  dark-coloured:  in  one  instance 
they  were  nearly  colourless.  It  may  be  proper  here  to  state,  that  the  diluted 
sulphuric  acid  of  the  London  Pharmacopceia  contains,  in  sixteen  ounces  by 
measure,  one  ounce  and  a  half,  or  one-twelfth  part,  of  concentrated  sulphuric 
acid. 

Ifiihin  whai  period  of  lime  do  fhe  gympfomn  eommenee  f — -Most  toxicolo- 
gists,  including  Orfila  (Toxicologic,  i.  88, 1843,)  Christisott  (On  Poisons,  4th  ed. 
90,)  Galtier,  (Traite  de  Toxicologic,  i.  121, 1845,)  state  that  the  symptoms  com- 
mence immediatelif^  or  during  the  very  act  of  swallowing,  t.  e.  a  sense  of  heat 
is  experienced,  with  excoriation  and  burning  pain  in  the  throat  and  stomach. 
Considering  the  powerful  chemical  action  of  the  poison  on  the  thin  mucous 
membrane  of  the  mouth  and  fauces,  it  is  not  easy  to  understand  how  there 
should  be  any  delay  in  the  production  of  some  visible  symptoms.  In  rabbits 
I  have  always  observed  instantaneous  effects  on  the  contact  of  the  acid,  such 
as  foaming  and  frothing  at  the  mouth,  with  a  milky-white  appearance  from  the 
action  of  the  poison  on  the  lining  membrane.  In  all  the  cases  that  have  hi- 
therto been  aocurately  noticed  from  the  commentementj  t.  e.  from  the  act  of 
swallowing,  there  has  been  an  escape  of  gas,  with  severe  retching,  followed 
immediately  or  within  a  few  seconds  by  vopiiting.  In  an  instance  that  oc- 
curred to  Mr.  Tatham  of  Wandsworth,  in  which  an  infant  of  four  months  was 
destroyed  by  a  dose  of  concentrated  oil  of  vitriol,  vomiting  of  the  usual  tarry 
liquid  was  supposed  not  to  have  occurred  until  haff  an  hour  or  three-quarters 
of  an  hour  after  the  poison  had  been  taken,  although  an  alkaline  mixture  had 
been  given  in  the  meantime.  The  question  relating  to  the  period  of  occurrence 
of  symptoms,  became  of  some  importance  at  the  trial  of  the  case  (The  Queen  , 
V.  Norths  Guildford  Summer  Ass.  1846;)  for  upon  the  answer  to  it,  rested,  in 
some  measure,  a  charge  of  murder.  Mr.  Tatham  and  myself  considered  that  a 
leaspooniiil  of  oil  of  ritriol,  whether  given  by  itself  or  mixed  with  its  bulk  of 
water  (in  which  case  the  mixture  would  have  a  temperature  of  196°!,)  could 
not  be  given  by  mistake  to  an  infant  aged  four  mouths,  without  almost  imme- 
diately producing  either  vomiting  or  some  symptoms  in  the  infant  visible  to 
the  person  administering  it  We  considered  it  impossible  that  the  poison; 
which  must  have  been  ^en  in  a  concentrated  state,  as  the  contents  of  the  sto* 
mach  subsequendy  ejected  were  quite  carbonised,  conld  have  remained  from 
a  minute  to  a  minute  and  a  half  in  the  mouth  and  fauces  of  a  young  infant, 
widiout  producing  some  effects  manifest  to  the  most  common  observer.  Then 
it  followed  that  the  defence  was  unsound,  and  that  no  mistake  had  been  made 
by  the  mother,  as  it  was  alleged,  but  that  the  poison  had  been  administeretl 
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BVilmeqxkeniky  to  the  innocent  medicine,  whkh  the  mother  ewore  she  had  given* 
An  analysis  of  the  medical  evidence,  as  well  as  an  exposure  of  the  sophistry  by. 
which  the  facts  of  this  most  important  case  were  perverted,  will  be  found  else- 
where. (See  post,  p.  172^  also  6.  H.  Rep.,  iv.  396,  Oct.  1846.)  The  sup- 
posed  delay  in  the  occarrence  of  vomiting  in  this  case  rested  upon  the  state- 
ment of  the  mother;  but  as  the  medicsd  facts  tended  to  prove  that  she  could 
not  have  given  the  poison,  and  was  not  present  when  it  was  really  administered, 
it  is  by  no  means  improbable  that  a  portion  had  been  ejected  from  the  stomach 
before  she  saw  the  child,  as  this  was  in  the  arms  of  the  accused  in  another 
room.  Without  going  so  far  as  to  say  that  vomiting  must  in  all  eases  be  im- 
mediate, ft  may  suffice  to  state,  that  in  every  well-observed  instance  yet  re- 
corded, it  has  been  one  of  the  earliest  symptoms. 

From  a  case  observed  by  Orfila,  it  appears  that  even  when  moderately 
diluted,  there  is  no  delay  in  the  appearance  of  the  symptoms  produced  by  thifl 
poison.  A  man  swallowed  ascertain  quantity  of  sulphuric  aeid,  diluted  with 
its  weight  (i.  e.  with  twice  its  bulk)  of  water,  and  experienced*tmine</tal^/y  the 
most  severe  suffering.  (Toxicologic,  i.  96.)  The  common  opinion  of  toxi- 
cologists,  that  this  poison^  from  its  local  chemical  action,  produces  certain 
effects  immediately,  is,  I  believe,  correct  in  all  cases  in  which  it  is  not  much 
diluted  with  water.  It  causes  some  immediate  symptoms,  and  in  every  case 
that  I  have  yet  met  with,  speedy  vomiting^'— a  fact  borne  out  by  the  results  of 
repeated  experiments  on  animals. 

The  following  case  strongly  supports  the  view  which  was  taken  of  this 
question  by  Mr.  Tatham  and  myself,  on  the  trial  of  North.  On  June  6th,  at 
11  p.  M.,  Mr.  Thompson  was  called  in  haste  to  visit  an  infant  of  about  a  year 
old.  The  mother  had  thought  it  necessary  to  give  her  child  a  little  castor-oil 
for  a  slight  cold.  The  castor-oil  was  kept  in  a  closet  near  some  concentrated 
sulphuric  acid,  both  liquids  being  contained  in  the  clear  bottles  commonlT 
used  for  the  oil.  A  teaspoonful  of  this  oil  was  first  given  in  a  little  milk  wita 
sugar ;  but  part  of  the  mixture  being  lost  in  the  administration,  it  was  resolved 
to  give  a  little  more.  Half  a  teaspoonful  of  sulphuric  acid  was  then  given  by 
mistake  for  castor-oil.  This  quantity  was  poured  into  a  teaspoon  containing 
a  little  sugar  and  milk,  with  some  remains  of  the  first  dose  adhering  to  the 
spoon,  and  in  this  way  administered  to  the  infant.  7  he  mUtake  wom  imme- 
diately  discovered  by  the  criee  and  reitle$tne$s  of  the  child  ^  and  by  the  action 
of  the  acid  on  a  coloured  dress.  The  surgeon,  who  Ijved  two  miles  distant, 
saw  the  child  in  twenty-five  minutes.  It  was  then  crying  incessantly,  with  a 
rough  croupy  voice.  It  was  restless,  agonized  with  pain,  and  had  occasional 
vomiting  of  a  tough  glairy  mucus.  Magnesia  and  milk,  with  castor  oil,  were 
administered  freely.  The  pulse  was  small  and  thready.  Leeches  and  a  blis- 
ter were  applied  to  the  throat,  and  mucilaginous  demulcents  were  occasionally 
given.  At  2  a.  m.  (i.  e,  three  hours  afWr  the  occurrence,)  the  child  seemed  to 
sleep,  but  there  was  increased  difficulty  in  the  respiration,  mucous  rAle,  and 
rapid  pulse.  The  bowels  were  freely  opened.  At  9  a.  m.  heavy  respiration, 
pulse  thready.  About  4  p.  m.  patches  of  disorganized  membrane  were  coughed 
up :  the  child  died  about  1 1  o'clock  p.  m.,  exactly  twenty-four  hours  after  the 
sulphuric  acid  had  been  administered.  No  post-mortem  examination  was 
allowed.  (Med.  6az.  xxix.  147.)  It  will  thus  be  seen  that  half  a  tea-spoonfiil 
of  sulphuric  acid  was  here  given  to  a  child  a  year  old,  and  that  certain  symp- 
toms immediafely  followed,  which  led  to.  the  discovery  of  the  mistake.  In  the 
defence  of  Norths  it  was  admitted  that  a  whole  tea-spoonful  was  given  to  an 
infant  only  four  months  old,  and  yet  it  was  assumed  that  no  symptoms  fol^ 
lowed  until  afler  the  lapse  of  from  one  to  two  minutes  I 

The  local  action  of  sulphuric  acid  on  the  favcee  and  meophaguM  is  very 
energetic;  the  lining  membrane  is  stripped  ofifin  shreds,  or  peels  ofif  in  laigt 
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massefl.  In  a  ease  mentioned  by  Sobernheim,  the  lining  membrane  of  the 
mouth,  tongqe  and  fauces,  came  off  in  one  mass.  In  another  related  by  Dr. 
Wilson,  the  patient,  during  a  violent  fit  of  coughing,  brought  up  a  large  piece  of 
sloughy  membrane,  which  was  found  to  consist  of  the  inner  coat  of  the  oesopha- 
gus much  thickened  and  very  firm  in  texture.  Its  length  was  eight  or  nine 
inches,  and  its  width,  that  of  the  cBsophagus ;  it  was  of  a  cylindrical  form,  and  per- 
vious throughout  its  whole  extent.  (Med.  Gaz.  xiv.  480.)  This  has  been 
observed  to  occur  in  several  other  cases.  (See  p.  170,  post)  If  the  patient 
survive  some  days,  the  motions,  which  are  of  a  leaden  colour,  will  be  found 
to  contain  portions  of  disoxganized  membrane,  from  the  action  of  the  acid  on 
the  stomach  and  bowels. 

The  acid  produ€e9  a«p^xia.— This  poison  may  destroy  life  without  reach- 
ing the  stomachy— 4  fact  sometimes  observed  in  the  cases  of  young  children. 
The  larynx  is  then  acted  on: — ^the  rima  fflottidis  becomes  closed  by  the  swell- 
ing of  the  surrounding  parts,  and  the  child  dies  suffocated.  In  such  cases, 
death  takes  (dace  very  rapidly.  I  have  found  that  rabbits,  to  which  this  poi- 
son was  given,  died  from  this  cause  in  the  course  of  a  few  minutes.  Mr. 
Quain  met  with  the  case  of  a  child  which  became  asphyxiated  under  these 
circumstances,  while  he  was  performing  the  operation  of  tracheotomy.  The 
child  was  recovered  by  inflating  the  lungs,  but  died  three  days  afterwards  of 
bronchitis.  On  inspection,  it  was  found  that  the  acid  had  not  even  reached 
the  oesophagus.  (Lancet,  Oct.  29,  1836.)  Owing  to  this  local  action  on  the 
Uuynx,  sulphuric  acid  may  easily  cause  death  by  suffocation.  A  similar  case 
is  related  by  Dr.  A.  T.  Thompson,  Lancet,  June  10,  1837. 

On  the  other  hand,  Ryland  and  Porter  have  remarked  that  in  suicide  by  the 
sulphuric  and  other  mineral  acids,  the  larynx  generally  escapes  injury.  In 
their  view,  the  epiglottis,  during  the  act  of  swallowing,  completely  covers  the 
upper  part  of  the  glottis,  and  thus  the  acid  passes  down  the  (esophagus  without 
affecting  the  larynx.  When  the  acid  has  been  swallowed  by  mistake,  or  when 
forcibly  administered,  the  larynx  is  liable  to  be  affected ;  for  so  soon  as  the 
mistake  is  discovered,  which  is  almost  immediately,  aU  the  muscles  of  the 
lances  and  throat  become  spasmodically  affected,  and  the  fluid  is  ejected, 
partly  by  the  mouth  and  partly  by  the  nares;  while,  perhaps,  a  few  drops  pass 
at  the  same  time  into  the  glottis,  causing  inflammation,  and  rendering  tracheo^ 
tomy  necessary.  When  the  poison  has  been  taken  voluntarily,  the  mucous 
membrane  of  the  mouth,  phar3mx,  (esophagus,  and  stomach,  will  present  the 
usual  effects  of  the  acid— i.  e.  marks  of  inflammation  and  corrosion.  When 
the  poison  is  taken  by  mistake,  the  parts  chiefly  injured  are  the  mouth,  pha- 
lynx,  epiglottis,  and  sometimes  the  lips  of  the  glottis;  and  when  forcibly  ad- 
ministered to  children,  there  will  be  symptoms  of  inflammation  of  the  larynx, 
accompanied  by  difficulty  of  swallowing.  Death  may  take  j^ce,  as  was  just 
now  remarked,  from  this  affection  of  the  lar3mx  alone;  the  acid  may  not  even 
have  reached  the  cesophagus.  (See  Ed.  M.  and  8.  Joum.,  xlix.  683;  also  Med. 
Chir.  Rev.  xxviii.  399.)  Owing  to  this  local  acti(m,  cyanosis  has  been  occasion- 
ally observed  among  the  symptoms.  (Galtier,  Toxicologic,  i.  1 9d.)  Thus,  then, 
as  a  medieo-lq|[al  fact  of  some  importance,  it  is  certain  that  thit  poison  may 
destroy  life  withoui  reaching  the  Btomaeh.  We  cannot,  however,  say  that  the 
discovery  of  the  effects  of  the  poison  in  the  stomach  would  indicate  suicide ; 
because  in  cases  of  murder,  the  stomach  has  been  found  disoiganized  by  it, 
evidently  showing  that  it  must  have  penetrated  thus  far. 

There  are  at  least  two  instances  on  record  in  which  this  poison  has  destroyed 
life  in  consequence  of  its  having  been  injected  into  the  rectum  by  mistake  for 
a  clyster.  In  one  case  the  patient  suffered  the  most  acute  pain,  and  died  in 
ihe  course  of  a  few  hours.  (Med.  Gaz.  xviL  §23 ;  Annales  d'Hyg.,  1846,  i. 
3fW.) 
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Can  apernontoho  has  awallofved  sulphuric  add^  exert  the  power9  oftMfUtion 
and  locomoiionP'-^The  severe  pain  produced  by  a  large  dose  of  this  poison,  is 
in  many  cases  sufficient  to  deprive  him  of  the  povrer  of  motion.  He  roils  on 
the  ground  in  agony.  Nevertheless^  numerous  well-observed  facts  establish 
that  an  individual  may  sometimes  retain  astonishing  self-command.  In  the 
case  of  Mr.  Schwabe^  who  died  in  twenty^four  hours  from  a  dose  of  six  drachms 
of  sulphuric  acid,  it  was  proved  that  the  deceased,  after  having  swallowed  the 
acid,  beckoned  to  a  cabman,  got  into  a  cab,  and  told  him  to  drive  to  his  house 
as  fast  as  he  fcould.  The  deceased  had  at  the  time  a  handkerchief  to  his  mouth, 
and  the  only  circumstance  noticed  by  the  driver  was,  thathe  looked  very  pale. 
(Med.  Gaz.  xxxvi.  826.)'  A  case  is  quoted  by  Dr.  Galtier,  in  which  a  man, 
mt  52,  after  having  taken  some  soup,  swallowed  three  ounces  of  commercial 
sulphuric  acid.  He  threw  himself  upon  his  bed,  and  it  was' not  until  between 
three  and  four  hours  afterwards  that  the  severe  pain  which  he  suffered  com- 
pelled him  to  seek  for  assistance.  He  got  up,  dressed  himself,  and  was  con* 
▼eyed  to  the  hospital,  where  he  died  &ve  hours  after  swallowing  the  poison. 
(Toxicologic,  L  189.)  In  a  more  recent  instance,  a  child,  aet  9,  swallowed  an 
ounce  of  oil  of  vitriol,  and  although  instandy  seized  with  excruciating  pains  in 
the  throat  and  stomach,  he  was  able  to  run  home  and  inform  his  parents. 
(Med.  Gaz.  xxxix.  116.)  This  retention  of  power  cannot  always  be  referred 
to  the  fact  of  the  stomach  containing  food  or  liquid  sufficient  to  dilute  the 
poison :  because,  in  Mr.  Sch wabe's  case,  the  acid  was  not  taken  until  some 
time  after  a  meal.  The  fact  is  important  in  a  medico-legal  view,  as  the  fol- 
lowing case  will  show.  In  December  1843,  a  soldier  was  found  lying  on  the 
pavement,  and  suffering  from  the  effects  of  sulphuric  acid.  When  questioned, 
he  declared  that  he  had  been  poisoned  at  a  wine-merchant's  shop.  The  man 
soon  died,  and  the  inspection  showed  that  his  death  had  been  caused  by  suU 
phuric  acid,  taken  probably  in  a  diluted  state.  None  of  the  acid  was  disco- 
vered in  the  matter  last  vomited,  or  in  the  stomach  of  the  deceased :  that  which 
wzBjirel  vomited  had  not  been  collected !  Nevertheless,  the  cause  of  death 
was  very  clear.  The  wine-merchant's  shop  where  the  deceased  said  he  had 
been  poisoned,  was  at  some  distance  (not  specified)  from  the  spot  where  his 
body  was  found;  and  on  the  question  being  put  to  MM.  OUivier  and  Chevallier, 
they  gave  it,  as  their  opinion,  that  the  deceased  could  not  have  exerted  a  power 
of  locomotion  for  so  great  a  distance,  and  affirmed  that,  in  their  judgment,  based 
upon  cases  fatal  within  a  similar  period  of  time,  the  deceased  could  have  walked 
only  a  very  short  distance  after  swallowing  the  poison.  They  therefore  inferred 
that  it  was  a  case  of  suicide,  and  not  of  homicide.  (Ann.  d'Hyg.  1845,  i.  179.) 
Considering  the  facts  above  detailed,  and  that  the  sulphuric  acid  was  in  this 
instance  diluted,  the  medical  opinion  here  given  appears  to  have  been  some- 
what stronger  than  prudence  would  warrant  (See  page  168,  poet.)  An  in^ 
dividusd  who  has  taken  sulphuric  acid  may  undoubtedly  retain  a  power  of 
locomotion ;  but  the  degree  to  which  it  may  be  exerted,  must  depend  on  the 
special  circumstances  of  the  case. 

Can  the  symptoms  produced  by  this  poison  cease  and  re-appear?  ^In  general, 
it  is  observed  that  the  symptoms  continue  to  increase  in  severity  until  death, 
when  the  case  is  rapid:— but  there  may  be  remissions,  and,  just  before  death, 
the  pain  and  suffering  have  been  observed  to  become  considerably  abated. 
With  this  restriction,  men,  it  appears  to  me  the  question  should  be  answered  in 
the  negative.  The  following  case,  mentioned  by  Dr.  Johnson,  at  a  meeting 
of  the  Westminister  Medical  Society,  in  October  1836,  is  in  this  respect 
curious.  A  person  swallowed  two  ounces  of  concentrated  sulphuric  acid. 
After  suffering  from  severe  symptoms,  the  patient  rallied  and  apparently  re- 
covered. A  few  days  afterwards,  during  a  severe  fit  of  coughing,  he  brought 
up  a  quantity  of  the  acid  in  its  pure  state: — the  acid  having  been  a  fortnight  in 
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the  stomach !  It  prodneed,  in  its  pamge  upwards,  fatal  inflammation  of  the 
larynx.  On  inspection,  it  was  ascertained  thai  the  acid  had  been  surrounded 
by  a  cyst,  formed  by  secretions  from  the  stomach,  which  burst  during  the  fit 
of  coughing.  This  is  a  most  extraordinary  case,  and,  so  far  as  I  know,  un- 
exampled in  the  history  of  poisoning.  In  explanation  it  has  been  suggested, 
that  when  concentrated  sulphuric  acid  is  dropped  guttatim  into  albumen,  a  cyst 
of  coagulum  forms  around  the  globules  of  acid,  and  preserves  the  remainder 
from  its*  action.  This  effect,  however,  is  only  temporary,  and  it  will  not  satis- 
factorily account  for  a  large  quantity  of  the  poison  being  swallowed  and  retained 
in  the  stomach  for  a  fortnight. 

Among  the  ucandury  symptoms  of  poisoning  by  this  acid,  when  the  indi- 
vidual survives  some  days  or  weeks,  should  be  mentioned  profuse  salivation. 
This  was  observed  in  Mr.  Tatham's  case.  (G.  H.  Rep.  iv.  396,  Oct.  1846.) 
Salivation  commonly  occurs  about  the  second  or  third  day — sometimes  later. 
Desgranges  observed  a  miUary  eruption  on  the  skin  among  the  secondary  con- 
sequences of  poisoning  by  sulphuric  and  nitric  acids.  (Belloc,  Cours  de  M^d« 
Ug.  120;  Galtier,  Traite  de  Toxicologic,  i.  176.) 

POSIVMORTEH  APPBABANCES. 

It  has  been  already  remarked,  that  these  are  not  always  to  be  found  in  the 
stomach ;  they  may  be  confined  to  the  region  of  the  fauces  and  larynx.  In  an 
inpection  of  the  body,  the  whole  course  of  the  alimentary  canal,  from  the  mouth 
downwards,  ought  to  be  examined ;  since  in  all  recent  or  acute  cases,  it  is  in 
the  oesophagus  and  fauces  that  we  obtain  strong  evidence  of  the  action  of  a  cor- 
rosive poison.  The  discovery  oi  the  usual  marks  of  corrosion  in  these  parts, 
is  always  highly  corroborative  of  the  signs  of  poisoning  found  in  the  stomach. 
During  the  inspection,  the  examiner  must  not  omit  to  notice  any  spots  on  the 
skin  produced  by  the  action  of  the  acid;— these  are  commonly  of  a  dark 
brown  colour,  and  are  situated  about  the  mouth,  lips,  and  neck.  The  appear- 
ances met  with  in  the  body  will  vary  according  to  whether  death  has  taken 
place  rapidly  or  slowly.  Supposing  the  case  to  nave  proved  fatal  very  rapidly, 
the  membrane  lining  die  mouth  wiU  be  found  white,  softened,  and  corroded; 
but  this  appearance  m^y  be  absent.  It  was  just  now  observed,  that  when  the 
poison  has  been  administered  by  a  spoon,  the  mouth  may  escape  the  chemical 
action  of  the  acid.  In  the  case  of  the  Queen  v.  Thomas  (Monmouth  Lent  As- 
sizes, 1847,)  it  was  proved  that  the  fauces,  oesophagus,  and  stomach  of  the 
deceased,  an  infant  ten  days  old,  were  much  corroded  by  sulphuric  acid,  which 
had  been  given  to  it  in  a  somewhat  diluted  state ;  but  there  was  no  appearance 
of  injury  to  the  mouth.  This  was  probably  owing  to  a  spoon  having  been 
used,  and  the  poison  having  been  poured  down  the  throat  slowly,  as  the  mu- 
cous membrane  was  extensively  corroded  at  the  back  part;  and  it  was  clear, 
therefore,  that  some  corrosive  substance  had  passed  into  the  fauces.  The  mu- 
cous membrane  of  the  faucet  and  oesophagus  will  commonly  be  found  corroded, 
having  sometimes  a  brownish  or  ash-grey  colour.  The  corroded  membrane  of 
the  oesophagus  is  occasionally  disposed  in  longitudinal  plicae,  portions  of  it 
being  partly  detached.  The  stomach,  if  not  perforated,  is  collapsed  and  con- 
tracted. On  laying  it  open,  the  contents  are  commonly  found  of  a  dark  brown 
or  black  colour,  and  of  a  tarry  consistency,  being  formed  in  great  part  of 
mucus  and  altered  blood.  The  contents  may  or  may  not  be  acid,  according 
to  the  time  the  patient  has  survived,  and  the  treatment  which  has  been  adopted. 
On  removing  them,  the  stomach  may  be  seen  traversed  by  black  striae,  or  the 
whole  of  the  mucous  membrane  may  be  corrugated,  and  of  a  dark  brown  or 
black  colour.  This  blackness  is  not  removed  by  washing.  On  stretching  the 
stomach,  traces  of  inflammation  may  be  found  between  the  rugae,  indicated 
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by  a  deep  erimson^red  oolonr.  On  remoying  the  blackened  membrane,  Ae 
red  colonr  indicative  of  inflammation,  may  be  also  seen  in  the  parts  beneaA. 
Both  the  dark  colour  and  marks  of  inflammation  are  sometimes  partial,  beiiu^ 
confined  to  insulated  portions  of  the  mucous  membrane.  When  the  stomac£ 
is  perforated,  the  coats  are  softened,  and  the  edge  of  the  aperture  is  commonly 
black  and  irregular.  In  remoying  the  stomach,  the  apertore  is  apt  to  be  made 
larger  by  the  mere  weight  of  the  oi^n.  The  contents  do  not  always  escape ; 
but  when  this  happens  the  surrounding  viscera  are  attacked  by  the  poison. 
In  a  case  which  occurred  at  Guy's  Hospital,  the  s)>leen,  the  liver,  and  the 
coats  of  the  aorta,  were  found  blackened  and  corroded  by  the  acid,  which  had 
escaped  through  the  perforation.  Dr.  Craigie  of  Edinbuig^h  thinks  that  even 
when  there  is  no  perforation  of  the  stomach,  the  acid  may  find  its  way  by 
transudation  through  the  coats  of  the  organ,  in  a  very  short  time  after  it  has 
been  swallowed.  In  a  case  in  which  two  ounces  of  die, strong  acid  had  been 
swallowed,  and  the  person  died  in  three  hours  and  a  half,  he  found  that  the 
peritoneum  and  the  fluid  contained  in  it,  reddened  litmus  paper  strongly. 
There  was  also  a  slightly  acid  reaction  even  in  the  serous  membranes  of  the 
thorax.  It  does  not  appear,  however,  that  the  nature  of  this  acid  was  deter* 
mined  by  the  application  of  any  test  The  »maU  intestineSf  in  acute  casest 
are  found  more  or  less  inflamed ;  and  their  contents  are  of  the  same  nature  as 
those  met  with  in  the  stomach. 

It  is  important  for  the  medical  witness  to  bear  in  mind,  that  the  condition 
of  the  fauces  and  oesophagus  above  described,  is  not  constantly  met  with* 
Strange  as  it  may  appear,  cases  are  recorded  in  which,  notwithstanding  the 
introduction  of  the  poison  into  the  stomach,  the  (esophagus  has  escaped  its 
chemical  action.  Reliance  might  be  wrongly  placed  upon  ^s  absence  of 
corrosion  as  positive  evidence  Siat  sulphuric  acid  could  not  have  been  swal* 
lowed;  and,  therefore,  in  this  respect,  a  case  reported  by  M.  Blondlotof 
Nancy  is  of  especial  interest  This  gentleman  was  required  to  examine  ihe 
clothes  and  viscera  of  an  infant  named  BoulUt^  aged  two  months,  that  had  died 
from  the  effects  of  sulphuric  acid.  The  tongue,  pharynx,  and  (esophagus  pre- 
sented no  mark  ofcorroHon^  or  any  pathological  appearance  indicating  that  a 
corrosive  substance  had  been  in  contact  with  them.  There  was  no  eschar  or 
alteration  of  colour  in  any  part.  The  appearances  in  the  stomach  were  not 
very  striking.  A  careful  chemical  analysis  showed  that  sulphuric  acid  existed 
abundantly  on  the  clothing,  but  not  a  trace  of  the  poison  could  be  detected  in 
the  viscera.  The  case  was  remitted  to  M  M.  Devergie,  Barse,  and  Lesueur  for 
examination :  they  confirmed  the  conclusions  of  M.  Blondlot,  and  pronounced 
an  opinion  that,  notwithstanding  the  absence  of  marks  of  corrosion  in  the  vis- 
cera, and  of  the  acid  from  their  contents,  the  deceased  had  died  from  sulphuric 
acid  administered  to  it.  They  were  inclined  to  attribute  the  absence  of  the 
poison  to  vomiting  and  elimination  by  the  urine.  (Journal  de  Chimie  Medi- 
cale,  1846,  ii.  17.     See  also  ante,  p.  31.) 

This  case  occurred  in  April  1845;  and  it  may  be  well  to  contrast  it  with  that 
of  Thomas^  tried  at  the  Monmouth  Lent  Assizes,  1847.  The  deceased  Snfont 
in  this  instance  was  ten  days  old.  The  motlier  was  charged  with  having  ad- 
ministered sulphuric  acid  to  it,  and  caused  its  death.  TbecBsophagps,  stomach, 
and  intestines  were  more  or  less  corroded,  but  the  mouth  had  escaped  the  actk>n 
of  the  acid.  No  sulpiiuric  acid  was  found  in  the  viscera  or  their  contents,  but  ft 
was  abundantly  detected  on  the  clotlies  of  the  child.  The  two  cases  are  there- 
fore very  similar,  and  only  differ  in  the  fact,  that  there  was  much  more  decided 
evidence  of  corrosion  by  sulphuric  acid,  in  the  English  than  in  the  French  case ! 
The  counsel  who  defended  the  case  of  Thomas,  contended  that  "no  'traces  of 
unfairness'  were  to  be  discovered  in  the  mouth;  and  how  could  a  poison  so 
strong  and  disagreeable  to  the  taste,  be  got  down  the  throat  of  an  infant  so 
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yoong  wtthoat  leaving  some  ill  effect  behind  in  the  month  of  the  child.'*  The 
judge  who  tried  the  caae  is  reported  to  have  told  the  jury,  that  the  evidence  of 
medical  witnesses  was  "  generally  a  matter  of  conjecture  or  guess,**  and  that  the 
**  traces  of  uniairness**  (chemical  corrosion)  in  the  cesophagus  and  stomach 
"might  have  been  produced  by  other  substances  (!)  and  not  by  the  poison 
itself!  Hence  the  reader  will  not  be  surprised  to  learn,  that  in  the  case  in  which 
the  evidence  of  death  from  sulphuric  acid  was  strongest,  the  accused  party  was 
triumphantly  acquitted ;  .while,  in  that  in  which  it  was  less  cogent  (t.  e.  in  the 
French  case,)  but  better  sifted  and  appreciated,  the  prisoner  was  convicted  and 
condemned  to  har^  labour  for  life.  These  conflicting  results  cannot  be  right 
Either  Thomas  was  acquitted  upon  an  entirely  mistaken  view  of  medical  facts* 
or  the  prisoner  Boulitt  was  most  improperly  convicted ! 

When  the  poison  has  been  taken  in  a  diluted  state,  the  marks  of  inflammation 
on  the  mucous  membrane  are  more  decided,  and  the  charring  is  not  so  con* 
siderable.  Nevertheless,  the  acid,  unless  too  much  diluted,  acts  upon  and 
darkens  the  bkwd  in  the  vessels,  as  well  as  that  contained  in  the  stoipach,  al- 
though it  may  exert  no  carl)onizing  actton  on  the  mucous  membrane^  or  on  the 
contents. 

Chronic  Pai$oning. — The  appearances  just  described  will  not,  of  course,  be 
met  with  in  protracted  cases.  If  the  individual  survive  sufficiently  long,  aU 
signs  of  inflammation  and  corrosion  will  disappear.  Thus,  in  the  interesting 
ease  reported  by  Mr.  Tatham,  in  which  the  child  survived  twenty-five  days,  the 
mucous  membrane  of  the  month  and  fauces  was  sound  but  pale :  that  of  the 
sMophagtts,  stomach,  and  duodenum  was  smooth,  and  equally  free  from  any 
marks  of  corrosion  or  inflammation.  (G.  R  Rep.,  Oct.  1846,  396.)  In  other 
mstances  the  mucous  membrane  has  been  found  entirely  destroyed,  or  more  or 
less  ak^rated.  This  destruction  of  the  inner  coat  of  the  stomach  leads  to  death, 
by  impairing  the  function  of  digestion.  In  several  cases,  the  aperture  of  the  py- 
lorus has  been  found  much  contracted.  Sometimes  there  will  be  stricture  of  the 
SMopbagus.  The  common  secondary  causes  of  death  in  these  chronic  cases,  are 
fever,  irritation,  or  exhaustion  of  the  system. 

Miorpiion.'^lt  has  been  a  disputed  question,  whether  sulphuric  acid  is  or 
is  not  absorbed  and  carried  into  the  circulation  in  cases  of  acute  poisoning.  M. 
Boachardat  considers  that  it  is  absorbed,  and  that  it  causes  death  by  leading  to 
a  coagulation  of  the  blood  in  the  heart,  aorta,  and  large  blood-vessels.  He  has 
found  these  coagub  in  two  cases  in  considerable  quantity ;  and  in  one  of  them, 
the  lining  membrane  of  the  aorta  was  reddened.  (Annates  d*Hygidne,  1837,  i. 
362.)  I  have  observed  this  last-mentioned  appearance  in  one  case,  as  well  as 
the  occurrence  of  coegula  in  two  instances ;  but  there  does  not  seem  to  be  any 
reason  for  believing  that  they  result  from  the  action  of  a  portion  of  sulphuric 
ackl  at)sorbed.  In  analysing  these  coagula  taken  from  persons  who  had  been 
killed  by  sulphuric  acid,  I  have  never  found  a  trace  of  that  acid  present  in  them. 
According  to  Orfila,  the  absorption  of  these  mineral  acids  may  take  plaoe  owing 
to  their  compounds  with  albumen  iieing  soluble.  There  is  no  doubt  that  all 
these  albuminous  compounds  are  soluble  in  a  large  quantity  of  water,  but  they 
are  insoluble  when  much  acid  is  present  In  a  case  reported  by  Dr.  Letheby 
to  the  Pathok)gical  Society,  a  chemical  analysis  of  the  urine  proved  that  the  acid 
was  rapidly  eliminated  by  this  secretion.  The  quantity  thus  passed  within  four 
days  was  considerable    (Med.  Gaz.  zzxiz.  1 16 ;  ante,  p.  31.) 

aUANTITT  RSOOIRBD  TO  DESTROY  LtFE. 

The  dangerous  effects  or  this  poison  appear  to  arise  more  from  its  degree  of 
concentratk>n,  than  from  the  absolute  quantity  taken.  The  quantity  actually 
required  to  prove  (atal,  must  depend  on  many  circumstancea    If  the  stomach 
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be  full  when  it  is  swallowed,  the  action  of  the  acid  may  be  ffpent  on  the  food 
and  not  on  the  stomach;  and  a  larger  quantity  might  thus  be  taken,  than  would 
suffice  to  destroy  life  if  the  organ  were  empty.  In  one  case,  one  drachm  of  sui* 
phuric  acid  destroyed  life  in  seven  days:— 4n  another  {Humpkrt}fs  case,  Med. 
Gaz.  viiL  77,)  about  one  drachm  and  a  half  destroyed  life  in  two  days.  In  Mr. 
Schttabe^s caae^  six  drachms  destroyed  life  in  twenty-four  hours..  (Med.  Gaz. 
xxxvL  826.)  In  one  instance,  a  patient  survived  fifty-five  hours  after  taking 
three  fluid  ounces  of  the  concentrated  acid  (Dr.  Sinclair,  Med.  Gaz.  viii.  624 :) 
in  another  rdated  by  Sobernheim,  a  man  swallowed  an  ounce  and  a  half  of  the 
concentrated  add,  and  yet  slowly  recovered  from  its  efiects.  (Handbnch  der  Prakt 
Tox.  364)  In  a  case  quoted  by  Dr.  Craigie,  a  young  woman  aged  eighteen, 
redovered  after  having  taken  two  ounces  of  concentrated  sulphuric  acid.  She 
was  completely  restored  in  about  eighteen  daya  (Ed.  Med.  and  Surg.  Jour., 
April  1840.)  Another  instance  of  recovery  after  two  ounces  of  the  concen- 
trated ackl  had  been  taken,  is  reported  by  Mr.  Orr.  (Med.  Gaz.  ilL  255,)  A  re- 
markable instance  of  recovery  from  a  large  dose  was  observed  in  a  case  which 
occurred  in  the  practice  of  M.  Biett.  The  patient,  a  man  aged  31,  swallowed 
by  mistake  Mre€  oinnces  (by  weight?)  of  commercial  sulphuric  acid.  Severe 
burning  pain  and  vomiting  immediately  followed ;  the  man  fell  and  roHed  on  the 
ground  in  agony,  but  nevertheless  was  able  to  walk  some  dittance  to  the  hos- 
pital without  assistance,  although  he  rested  occasionally.  Milk  anH  magnesia 
were  freely  given  to  him,  and  in  a  week  he  perfectly  recovered.  The  most 
striking  symptom  was  excessive  salivation,  which  set  in  on  the  second  day,  and 
continued  for  three  days.  (Galtier,  Toxicdogie,  i.  186.)  It  is  probable  that,  in 
these  instances  of  recovery  from  large  doses,  the  greater  part  of  the  poison  la 
expelled  in  the  matter  first  vomited.  In  Dr.  Letheby*s  case,  the  patient,  a  child 
only  nine  years  old,  recovered  in  a  short  time,  after  having  swallowed  one  ounce 
of  concentrated  sulphuric  acid.  In  this  case  nothing  was  done  for  five  piinutes: 
for  the  first  few  days  the  patient  was  copiously  salivated.  (Med.  Gaz.  xxxix. 
116.)  The  smallest  quantity  whteh  I  have  been  able  to  meet  with  as  having 
proved  fetal,  was  in  a  case  already  quoted.  Haifa  tea-spoonfid  of  concentrated 
-sulphuric  acid  was  given  to  a  child,  about  a  year  old,  by  mistake  for  castor-60. 
The  usual  symptoms  came  on,  with  great  disturbance  of  the  respiratory  fimc- 
tions;  and  the  child  died  in  twenty-four  hours.  The  quantity  here  taken  could 
not  have  exceeded  forty  drops.  (Med.  Gaz.  xxix.  147;  see  also  ante,  p.  162.) 
It  is  however,  doubtful  whether  this  small  quantity  would  have  proved  fetal  to 
an  adult.  The  smallest  fetal  dose  which  Dr.  Ghristison  states  be  has  found  re- 
corded, was  one  drachm  $  it  was  taken  by  mistake,  by  a  stoat  young  man,  and 
kHIed  him  in  seven  days.  (Op.  dt.  162.) 

PERIOD  AT  WHICH  DEATH  TAKES  PLACE. 

It  has  been  already  stated,  that  the  average  period  at  which  death  takes  place 
in  cases  of  acute  poisoning  by  sulphuric  acid,  is  from  eighteen  to  twenty-four 
hours.  When  the  stomach  is  perforated  by  it,  it  proves  more  speedily  fatal. 
In  one  instance,  reported  by  Ehr.  Sinclair,  a  child  about  four  years  old  died  in 
four  houTs»*the  stomach  was  perforated.  When  the  poison  acts  upon  the 
larynx,  death  may  be  a  still  more  speedy  consequence  from  suffocation ;  and 
owing  to  this,  it  appears  to  be  more  rapidly  fatal  to  children  than  adults.  Dr. 
Craigie  mentions  a  case  in  which  three  ounces  of  concentrated  sulphuric  acid 
destroyed  life  in  three  hours  anda«half;  but  the  shortest  case  on  record  is, 
perhaps,  that  mentioned  by  Remer  in  Hufeland's  Journal.  In  this  instance 
death  took  place  in  two  hours.  A  case  is  reported*  by  Mr.  Watson,  in  which 
a  woman  swallowed  two  ounces  of  the  strong  acid.  She  died  in  half  an  hour^ 
but  it  appears  that  a  quarter  of  an  hour  before  death  she  had  made  a  deep 
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wound  in  her  throat,  -which  mye  rise  to  great  hemorrhage.  The  atomach  was 
fonnd  very  extensirely  perforated :— hut  it  is  highly  probable  that  the  wound 
accelerated  death  in  this  case. 

Dn  the  other  hand*  there  are  numerous  instances  reported^  in  which  the 
poison  proved  fatal  from  secondary  causes,  at  periods  varying  from  one  week 
to  several  months.  In  Mr.  Tatham's  case,  the  child  recovered  under  very 
judicious  treatment  from  the  first  effects,  but  died  of  starvation  4fler  twenty- 
five  da^s,  from  the  impossibility  of  retaining  any  kind  of  food  on  its  stomach. 
(G.  H.  Rep.,  Oct  1846,  396.)  A  very  remarkable  instance  of  this  kind 
occurred  to  Dr.  Wilson  of  the  Middlesex  Hospital,  and  is  referred  to  by  Maya 
in  his  Outlines  of  Pathology.  A  young  woman  swallowed  about  a  table- 
spoonful  of  sulphuric  acid  on  the  4th  of  January,  and  died  from  its  effects  on 
the  (esophagus,  on  the  14th  of  November  following.  She  gradually  wasted 
away,  and  died  from  innutrition.  This  was  forty-five  weeks,  or  eleven  monthSf 
af\er  she  had  swallowed  the  poison.  There  is  no  doubt  that  the  acid  may 
prove  fatal  at  all  intermediate  periods,  and  at  intervals  much  longer  than  this ; 
but  the  longer  Uiis  ev^nt  is  protracted,  the  more  difficult  will  it  become  to 
ascribe  deaih  to  its  effects. 


TREATXENT. 

Calcined  magnesia  or  the  carbonate  of  taiagnesia,  finely  levigated  and  mixed 
with  milk  or  water,  maybe  exhibited  as  speedily  as  possible.  In  the  absence 
of  these  remedies,  finely  powdered  chalk  or  whiting  may  be  g^ven.  Although 
it  is  the  general  practioe  to  recommend  magnesia  and  chalk,  it  appears  to  me, 
from  a  case  which  I  lately  had  the  opportunity  of  examining,  that  a  solution 
of  carbonate  of  soda  or  potash,  properly  diluted,  would  act  more  effectually 
and  more  speedily  in  neutralizing  the  poison.  The  insoluble  particles  of 
magnesia  adhere  closely  to  the  mucous  membrane,  amd  do  not  readily  oome 
into  contact  with  the  acid.  In  examining  the  dark  tarry  matter  vomited  by  a 
childhalf  an  hour  after  the  concentrated  acid  had  been  taken,  I  ^und  it  stilL 
intensely  acid,  although  during  the  whole  period,  a  magnesia  mixtore  had  been 
freely  given  in  divided  doses.  This  objection  would  not  apply  to  the  use  'df 
bicarbonate  of  magnesia  or  lime;  and  the  evolution  of  carbonic  acid  would  be 
a  minor  evil  compared  with  the  action  of  sulphuric  acid  in  an  unneutralized  or 
imperfectly  neutralized  condition.  Sobemheim  and  Simon  relate  several  in- 
stances in  which  persons  who  had  taken  this  poison,  were  apparently  saved 
by  the  free  use  of  these  alkaline  diluents.  In  the  absence  of  these  substances, 
oil  may  be  freely  administered.  Carbonate  of  magnesia  has  been  sometimes 
beneficially  given  mixed  with  oil.  There  is  often  very  great  difficulty  in 
making  the  patient  swallow :— the  throat  being  swollen,  and  blocked  up  with 
shreds  of  tough  coagulated  mucus  and  sputa.  Hence  it  has  been  recommended 
to  employ  the  stomach-pump  for  the  purpose  of  ii\jecting  the  liquids  into  the 
stomach.  The  use  of  this  instrument  ought,  however,  if  possible,  to  be 
avoided;  since  it  is  only  likely  to  lacerate  and  perforate  the  structures  which 
are  softened  and  corroded  by  die  acid.  When  there  are  symptoms  of  suffoca- 
tion from  an  affection  of  the  larynx,  tracheotomy  must  be  immediately  resorted 
to.  On  the  whole,  the  antidotal  treatment  of  cases  of  poisoning  by  sulphuric 
acid  has  not  been  very  successful,  the  patient  not  having  been  seen  sufficiendy 
early  by  a  medical  man  to  give  much  hope  of  success.  It  should  be  rememr 
bered,  that  the  poison  begins  to  act  instantly  on  contact;  and  if  the  stomach  be 
at  the  time  empty,  there  is  but  litde  prospect  of  saving  ihp  patient.  We  often 
find  these  cases  proving  fatal  even  when  every  trace  of  the  poison  has  been 
removed  from  the  stomach,  .owing  to  the  extensive  changes  produced,  and  the 
sympathy  with  remote  organs. 
15 
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That  diis  antidotai  treatment  may,  howerer,  occasionally  be  the  means  of 
saying  life,  the  following  case,  related  by  Bartellotd,  wiU  snow.  A  man  aged 
40,  swallowed  by  mistake  a  quantity  of  the  oil  of  ritriol,  and  was  brought  to 
the  hospital  of  Banta  Maria  Nnova.  He  was  suffering  from  intense  burning 
pain  in  the  throat  and  abdomen,  as  well  as  from  other  severe  symptoms;  cal- 
cined magnesia  in  water  Was  given  to  him  at  short  intervals,  until  it  was  sup- 
posed enough  had  been  taken  to  neutralize  the  acid.  A  quantity  of  tepid 
water  was  then  administered  to  promote  vomi'fiw;  and,  on  examining  the 
vomited  matters,  it  was  found  that  the  sulphuric  acid  was  neutralized  by  mag- 
nesia. The  patient  was  then  bled ;  kecfa^  and  fomentations  were  applied  to 
the  epigastrinmi  and  demtileents  exhibited.  The  man  slowly  recovered, 
suffering  from  difficulty  of  swallowing  and  severe  cou^h.  ^iln  one  fit  of 
coughing  he  expelled  a  mass  of  false  membrane,  of  the  form  and  size  of  the 
cDsophagus.  The  abdomen  and  diroat  were  tender  at  the  time  of  his  dischaige. 
(Questioni  di  Medicina  Legale,  ii.  307.)  It  is  to  be  observed,  &at  cases  of 
accidental  poisoning  like  Siis,  much  more  frequently  do  well  than  diose  of 
suicide— the  quantity  of  poison  swallowed  being  in  general  small. 

A  case  lately  reported  by  Dr.  Borgstedt  of  Minden,  shows  the  best  mode 
of  afWr-treatment.  A  boy,  aged  three  years,  swallowed  from  one  to  two 
drachms  of  oil  of  vitriol.  Some  train-oil  was  given  to  him.  When  medical 
assistance  was  procured,  the  patient  was  lying  speechless  and  motionless  on 
his  back,  face  pale,  eyes  deeply  sunk  and  closed,  breathing  difficult,  and  ac- 
companied by  a  ratde.  The  skin  around  the  mouth,  as  well  as  the  lining 
membrane,  had  been  destroyed  by  the  acid.  Carbonate  Of  potash  was  given 
at  intervals,  and  this  was  followed  by  the  vomiting  of  a  dark-brown  sUmy 
matter.  When  vomiting  had  ceased,  oily  emulsion,  with  carbonate  of  magnesia, 
was  exhibited  every  half-hour.  Strong  febrile  symptoms  set  in,  with  severe 
pain  in  the  i^on  of  the  stomach.  Leeches  were  applied,  and  repeated  for 
three  days.  The  eschars  from  the  destroyed  skin  and  membrane  were  smeared 
with  olive  oil  and  yolk  of  egg,  with  great  relief  to  ihe  patient.  The  only 
nourishment  allowed  was  milk.  The  fever  and  abdomimu  tenderness  disap- 
peared about  the  fourteenth  day.  On  the  first  day  the  motions  had  a  natural 
colour.  From  die  second  to  the  seventh  day  they  were  very  hard,  and  ap- 
peared like  slaked  lime ;  from  the  seventh  to  the  thirteenth  day  they  assumed 
an  ash-grey  colour;  and  on  the  fourteenth  day  they  had  their  usual  characters. 
(Casper's  'Wochenschrif^  May  0,  1846.) 

The  following  case  of  successful  treatment,  which  was  reported  by  Mr, 
Gardner  to  the  Lancet,  Aug.  25,  1838,  deserves  to  be  here  mentioned.  A  young 
man  swallowed  half  an  ounce  of  strong  sulphuric  acid.  The  usual  symptoms 
appeared;  milk  and  carbonate  of  magnesia  were  freely  given.  This  person 
recovered  in  twelve  days.  One  of  the  secondary  symptoms  was  profuse  sali- 
vation. 

It  is  worthy  of  remark,  that  several  cases  of  recovery  have  taken  place, 
where  no  chemical  antidotes  were  administered.  The  treatment  consisted 
simply  in  the  exhibition  of  laige  quantities  of  gruel  and  milk;  and  there  is  no 
doubt,  that  any  thick  viscid  liquid  of  this  description,  as,  for  example,  linseed 
oil,  or  flour  and  water,  must  be  beneficial,  by  combining  with  the  acid  and 
arresting  ito  corrosive  effects.  In  short,  such  a  liquid  would  act  much  in  the 
same  wa^  as  the  presence  of  a  large  quantity  of  food  is  known  to  act,  when 
the  acid  is  swallowed  soon  after  a  meal.  In  all  cases,  it  would  be  advisable 
to  combine  the  use  of  chemical  antidotes,  with  die  copious  administration  of 
mucilaginous  drinks. 
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CniMICAL  AN ALTSIS. 


Hub  acid  may  be  met  with  eilher  concentrated  or  diluted ;  and  a  medical 
jurist  may  have  to  examine  it  under  three  conditione:— 1.  In  its  simple  state. 
2.  When  mixed  with  organic  matters,  as  with  liquid  articles  of  food  or  in  the 
contents  of  the  stomach.  8.  On  solid  organic  substances,  as  where  the  acid 
has  been  thrown  m  spilled  on  articles  of  dress  or  clothing. 

Jn  the  nwiplt  itoAt.^^lS  concmtraieH,  it  possesses  these  properties :— 1.  A 
piece  of  wood  or  other  organic  matter  plunged  into  it,  is  immediately  carbo-* 
nized  or  charred.  3.  When  boiled  with  wood,  copper«cuttings,  or  mercury, 
it  evolTes  fumes  of  sulphurous  acid;  this  is  immediately  known  by  the  odour* 
as  well  as  by  the  acid  vapour  4rat  rendering  blue,  and  then  bleaching  starch- 
paper  dipped  in  a  solution  of  iodic  aeid.  3.  When  mixed  with  an  equ%l  bulk 
of  water,  great  heat  is  evolved  (nearly  200^  F.  in  a  cold  vessel.) 

Carlnmizaiion  of  Organic  MaiUr  by  Sulphuric  .^cu/,-— Concentrated  sul- 
phuric aeid,  it  is  well  Mown,  possesses  the  property  of  abstracting  the  ele- 
ments of  water  from  most  organic  substances,  and  dius  setting  free  carbon, 
whereby  it  becomes  darkened.  This  property  is  more  remarkably  manifested 
with  respect  to  sqgar  than  any  other  substance.  Mr.  Phillips  states  that  1-lOOth 
of  a  grain  of  sugar  is  sufficient  to  discolour  a  fluid-ounce  of  sulphuric  acid, 
even  without  the  aid  of  heat;  and  if  the  sugar  be  in  moderately  large  quantity; 
the  mixture,  on  a  litde  water  being  added  to  diraolve  it,  is  perfectly  blackened. 
This  property  of  carbonizing  organic  matter  is  lost,  when  the  acid  is  diluted 
even  in  a  moderate  degree ;  and  when  it  is  not  manifested  with  respect  to 
•agar,  it  is,  for  the  reason  above  stated,  not  likely  to  take  place  when  &e  acid 
is  mixed  with  any  other  organic  substance.  Thus,  sugar  and  a  piece  of  deal- 
atiek  (woody  fibre)  are  both  blackened  l)y  the  concentrated  acid,  but  the  sugar 
only  is  Uaekened  when  the  strength  of  tfie  add  is  lowered  by  the  addition  of 
water*  Aa  this  power  of  sulphuric  acid  to  carbonize  sugar  became  a  very 
material  question  on  a  recent  trial  for  poisoning  by  oil  of  vitriol,  I  subjoin  the 
aceoifnt  of  some  experimento  on  the  subject 

1.  On  putting  a  lump  of  sugar  into  a  drachm  of  concentrated  sulphuric  acid 
in  a  white  cup,  it  speedily  acquired  a  yellowish  colour  wherever  it  was  wetted 
by  the  acid.  On  adding  one  drachm  of  water,  and  mixing, — ^the  whole  of  the 
liquid  became  black,  frothy,  evolved  vapour,  and,  a  thermometer  plunged  into 
it,  indicated  a  temperature  of  180^.  A  common  piece  of  deal-stick  was  not  car- 
bonized in  this  mixture,  but  it  had  merely  a  greenish-yellow  colour  when 
washed  from  the  loosely  adhering  carbon  of  the  sugar.  If  the  same  proportions 
of  acid  and  water  be  mixed  together  before  the  addKion  of  the  sagar,  a  piece  of 
deal-stick  is  scarcely  affected;  and  when  sugar  is  added,  it  Is  only  after  two  or 
three  minutes  that  the  mixture  acquires  at  first  a  ydlowish,  and  then  a  reddish- 
brown  colour,  but  no  carbon  is  set  free.  The  mixture  had  a  temperature  of 
196^. 

3.  In  this  case  two  draehnu  of  water  were  added  to  the  acid  In  which  the 
lamp  of  sugar  bad  been  placed.  The  sugar  became  first  yellow,  then  black, 
and,  on  gently  shaking  the  vessel,  the  whole  of  the  mixture  became  black,  and 
aoquired  a  temperature,  in  one  experiment,  of  164",  and  in  another  of  160.^  A 
piece  of  stksk  [riunged  into  this  mixture  was  neither  corroded  nor  caf%onized« 
The  same  proportions  of  acid  and  water  were  previously  mixed,  andaugar  then 
added.  There  was  scarcely  any  perceptible  change  of  colour  for  several  minoteSt 
but  the  sugar  dissolved  in  the  mixture,  (dOuted  sulphuric  acid)  which  had  a 
temperature  of  160^.  In  the  course  of  an  hour  it  had  acquired  a  reddish-brown 
colour. 

3.  One  drachm  of  sulphuric  acid  was  placed  in  a  white  cup,  and  two  drachms 
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of  water  were  added.  A  small  lump  of  sugar  was  then  dropped  Into  the  mix* 
ture.  In  a  few  seconds,  the  sugar  became  blackened;  and  on  shaking  the  mix- 
ture, the  whole  formed  a  deep  black  liquid,  at  a  temperature  of  160^. 

4.  Two  drachms  of  water  were  placed  in  a  cup,  and  one  drachm  of  sulphunc 
acid  added.  The  add  fell  through  the  water,  and,  on  putting  into  the  liquid  a 
small  lump  of  sugar,  this  was  darkened  in  a  few  8eG<x)d8,  and  gave,  when 
shaken,  a  greenish-black  colour  to  the  whole  of  the  liquid,  which  had  a  tempera- 
ture of  160^.  The  result  of  this  experiment  wUI  of  course  depend  upon  the  de- 
gree  with  whteh  the  acid  mixes  with  the  water  in  falling  through  it. 

Thus,  then,  it  will  be  seen,  that  even  by  putting  acid  and  water.  Or  water  and 
ackS,  beibre  the  sugar,  the  carbonizing  action  of  the  acid  is  well  marked.  It  Is 
only  when  the  acid  and  water  are  thorovghhf  initrmixed  before  the  additton  of 
the  sugar,  that  the  lk]uid  does  not  become  blackened. 
'  5.  When  three  drachms  of  water  were  added  tp  one  drachm  of  sulphuric 
acid,  in  which  a  lump  of  sugar  was  immersed,  the  liquid  immediately  darkened 
around  the  sugar,  and  the  whde  speedily  aoquhred  a  blackis)»-green  cok>ur. 
The  temperature  was  156^. 

6.  When/our  drachms  of  water  were  added  to  (me  drachm  of  oO  of  vitriol, 
in  which  a  lump  of  sugar  was  immersed,  black  streaks  speedily  begfem  to  appear 
aniund  the  sugar.  On  slight  agitation,  the  whole  mixtune  acquired  a  greenish- 
black  colour,  and  the  temperature  was  142^.  In  the  two  last  cases,  a  stick 
plunged  into  the  mixtures  was  neither  corroded  nor  carbonized  in  any  degree. 

Thus,  then,  with  two,  three,  and  even  four  parts,  by  measure,  of  water,  there 
•are  well-marked  effects,  both  in  change  of  temperature  and  colour. 

The  case  in  which  this  questkm  respecting  the  action  of  sulphuric  acid  on 
sugar  arose,  was  that  of  Mary  North  (Guilford  Summer  Ass.  1846,)  tried  for 
the  murder  of  an  infant  by  giving  to  it  oil  of  vitriol.  The  deceased  had  died  from 
the  effects  of  the  poison ;  therefore  the  only  part  of  the  case  which  created  diffi- 
culty, was  the  proof  of  administration.  The  mother  of  the  deceased,  wishing  to 
give  the  child  some  aniseed-spirit  and  water,  placed  a  lump  of  sugar  in  a  white 
cup,  and  added  a  tea*spoonful  of  the  spirit;  she  then  went  to  another  apartment, 
and  poured  from  a  kettle  about  a  tea-spoonful,  but  certainly  not  more  than  two 
tea-spoonfuls,  of  water.  '  She  observed  no  partk^ular  appearance  in  the  mixture ; 
she  tasted  it,  and  there  was  no  hot  or  acid  taste;  she  then  gave  about  two  tea- 
spoonfuls  of  it  to  the  in&nt,  while  a  little  girl  who  was  present  drank  up  the 
dregs,  and  suffered  no  ill  effects.  The  prisoner  was  present,  and  in  about  half 
a  minute  took  the  child.  After  the  child  had  taken  tlie  Ikiuid,  there  were  no 
symptoms  or  effects  to  attract  attention,  and  the  child  appeared  relieved  of  the 
wind  from  whkh  it  had  suffered.  The  mother  left  the  room,  and  the  prisoner 
took  the  in&nt  into  an  adjoining  pantry,  in  which  it  was  sworn  there  was  a 
bottle  of  vitriol,  put  there  by  the  prisoner.  In  about  a  minute  and  a  half  or 
two  minutes,  the  mother,  owing  to  a  noise,  returned  to  the  room,  and  found  the 
infont  evidently  writhing  in  great  pain,  its  mouth  covered  with  a  whitish  fJDOtb. 
The  prisoner,  according  to  one  witness,  while  bringing  it  from  the  pantry  into 
the  kitchen,  was  in  the  act  of  wiping  the  child's  moutii.  Medical  assistance  was 
immediately  sent  for;  but  in  spite  of  the  best  treatment,  the  child  died.  These 
facts  were  sworn  to  in  evidence;  and  the  mother,  the  prisoner,  and  the  girl 
(who  drank  the  remainder  of  the  liquid  in  the  cup,)  tokl  Mr.  Tatham,  a  medical 
witness#on  the  evening  of  the  occurrence,  that  aniseed  only  had  been  given  to 
the  child ;  and  all  agreed  that  the  aniseed  and  sugar  were  mixed  together  in  a 
cup,  and  the  water  afterwards  added.  As  neither  the  prisoner  nor  the  mother 
couki  possibly  know  the  difference  in  the  chemical  resulu,  according  to  the 
order  in  which  these  substances  are  mixed,  and  the  prisoner  could  not,  only  an 
hour  after  the  occurrence,  have  had  any  suggested  motive  for  statbg  that  the 
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water  «iid  anlwad  wen  mixed  fint,  we  m  bound  to  take  this  at  a  true  atate- 
meot  of  the  fecta. 

The  defeoee  wafl^that  the  laolber  had  made  ft  mistake,  and  given  a  tea-spoon- 
Inl  of  <n1  of  vitriol  in  place  of  aniseed.  Mr.  Tatham,  the  roedicai  witness,  when 
questioned  respecting  the  eflfects  produced  by  mixing  vitriol  and  water,  very 
properly,  in  obedienoe  to  his  oath  of  swearing  to  the  whole  trpth,  called  the  at* 
teotioQ  of  the  learned  judge  to  the  lact,  that  had  the  mother  used  oil  of  vitriol  in 
place  of  aniseed,  in  the  order  in  which  the  articles  were  sworn  to  have  been 
pot  together,  the  ikiDkl  weaki  have  acquired  a  very  high  temperattire,  and  have 
become  bbickened,  so  that  she  oookl  not  have  administered  it  to  her  infant  with- 
out being  made  fully  aware  of  the  mistake.  [Thia  statement  is  perfectly  borne 
out  by  the  results  of  the  experimente  akready  mentioned.]  The  counsel  for  the 
prisoner,  however,  requested  the  witness  to  perform  an  experiment  in  Court,  by 
mixing  together  the^aad  mnd  tmilcr,  putting  daubie  the  quantity  of  water,  and  to 
add  the  sugar  la$i*  The  result  of  course  was,  that  the  mixture  became  only 
sligbtly  darker,  but  was  -not  blackened,  for  the  ackl  was  already  Mhdtd.  This 
experiment  of  the  learned  counseTs  completely  deceived  the  Jory^  Ibr  H  was  con- 
cealed from  the  Court,  that  the  order  of  mixing  suggested,  waa  exactly  the  re- 
verse of  that  sworn  to  in  evklence  by  unscientific  witnesses.  Hence  it  was 
argued  that  the  mother  had  made  a  misteke,  and  that«  in  order  to  conceal  this, 
she  had  charged  the  prisoner  with  the  crime  of  murder! 

The  perversion  of  chranieal  evidence  in  this  «ase  was  not  a  Mule  renmrkable ; 
the  irrelevant  results  doubtless  had  its  influenoe  with  the  jury^  and  they  were 
led  away  with  the  false  impressioiit  that  whether  oil  of  vitriol,  or  a  colourless 
aniseed  mixture,  had  been  used  in  this  instance,  there  would  have  been  no  dif« 
ference  in  the  a{^aranoe  of  the  liquid  on  mixtnre !  The  &et  that  the  oontents 
of  the  stomach  were  completely  charred  to  a  tarry  liquid  renders  it  nnneces* 
sary  to  discuss  the  questi<m,  whether  the  aeid  swallowed  by  the  child  would, 
or  would  not,  carbonize  sugar;  since,  according  to  my  experiments,  which  are 
only  confirmatory  of  those  of  other  chemists,  su^>huric  acid,  which  is  so  diluted 
as  not  to  caifaonize  sugar,  will  certainly  not  ehar  blood,  mucus,  or  mucous 
membrane. 

The  attorney  for  the  prisoner,  raying  upon  his  knowledge  of  diemistry, 
sttbseqnenUy  published  a  statement  in  which  he  arsued  that  3ie  innocence  or 
guilt — indeed  the  hanging  of  the  accused— depended  on  the  simple  foct,  whoi* 
ther  sti^ar  wouldf  or  ufou/d  notf  be  carbonized  under  the  dreumUancee  I  If 
this  view  be  correct,  and  if  there  be  any  faith  in  chemical  foots,  he  has  unin- 
tmtionally,  but  most  conclusively,  proved  that  the  accused  was  guilty,  and  that 
she  was  acquitted  upon  a  mistake:  for  when  the  ingrediente  are  put  together 
in  the  order  and  proportions  sworn  to,  the  mixture  Incomes  invariably  black* 
ened,  whether  die  acid,  sugar,  or  water,  be  added  first;  always  provided  the 
acid  and  the  water  be  not  in  the  first  instance  well  shaken  and  mixed.  If^ 
however,  an  individual  be  pwmitted  to  assume  that  the  three  substances  Were 
mixed  in  an  order  difierent  to  that  repeatedly  sworn  to,  and  to  draw  an  infer- 
ence from  this  assumption,  it  would  be  as  well  to  assume  at  once  that  no  sugar 
was  used.  It  appears  to  me,  that  we  are  bound  to  take  the  experiment  aoc(»d<- 
ing  to  the  evidence,  when,  from  a  want  of  chemical  knowledge,  there  cannot 
be  the  slightest  suspicion  of  a  motive  for  fabrieatienr— or  tojrejeet  it  aitogethen 
We  have  no  right  to  twist  facts  of  this  kind  to  suit  our  own  particular  views* 
The  result  of  ttiis  investigation  appears  to  me  to  show  that  a  Conrt  of  Law 
should  exercise  the  greatest  caution  in  not  allowing  itself  to  be  imposed  oponi 
by  chemical  experiments  entirely  at  variance  with  the  facta  stated  in  evidence. 
Let  us  suppose  that  it  had  been  sworn  b^  the  witnesses  that  the  )iquld-(aniseed 
or  vitriol)  had  been  well  mixed  with  water  bifore  the  sugar  was  added,-^ 
Would  a  medical  witness  have  been  permitted,  either  by  the  attorney  or  eoun- 
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sel  for  the  wcuaed,  to  express  ok  opinioa  UBfttToiirable  to  ike  prisoner  from 
results  obtained  by  an  invene  mode  of  mixing  the  ingredients!    Assuredly  not. 
Yet,  what  would  have  been  denounced  as  a  gross  deception  in  mtdUal  evi-  - 
dence,  was  received  without  comment  as  legal  evidence  in  favour  of  the 
accused ! 

It  is  most  probsble,  that  the  jury,  in  acquitting  the  prisoner,  disbelieved  the 
evidence;  for  if  the  facts  were  true,  to  suppose  that  the  mother  made  a  mis- 
take, and  then  imputed  the  foul  crime  of  murder  to  an  innocent  person,  in- 
volves the  following  assumptions,  which  are,  in  my  judgment,  contrary  to 
medical  experience.  1.  That  sulphuric  acid,  mixed  as  stated  in  evidence, 
does  not  carbonise  sugar.  2.  That  two  teaspoonfuls  of  such  a  mixture,  at  a 
temperature  of  nearly  200**,  may  be  poured  into  the  month  of  an  infant  of  four 
months  without  producing,  within  a  minute,  any  symptom  or  effect  to  indicate 
a  mistake  1  3.  That  symptoms  with  a  whitening  of  the  thin  membrane  of  the 
mouth  would  only  appear  after  the  lapse  of  from  one  to  two  minutes.  4.  That 
although  the  acid  administered,  would  not  (on  the  hypothesis  of  the  defence) 
carbonize  sugar,  it  would  be  strong  enough  to  carbonize  the  blood,  mucus,  and 
mucous  membrane  (ejected  from  the  stomach)  and  to  produce  extensive  eschars 
in  the  mouth  and  fences,  1^  well  as  on  the  skin  extemallv! 

A  very  full  report  of  this  trial  will  be  found  in  the  Guy*s  Hospital  Reports, 
Vol.  iv.  p.  396.  It  is  well  calculated  to  show  how  medical  facts  of  the 
greatest  importance  may  be  misunderstood  and  misrepresented  in  a  Criminal 
Court.  A  grave  attack  was  made  upon  Mr,  Tatham's  evidence  in  the  Lancet 
(Bept.  12,  1846)  for  his  conscientious  performance  of  a  painful  duty  on  this 
occasion.  Resting  upon  an  tx  parte  statement  by  )he  attorney  for  the  prisoner, 
a  writer  in  this  journal  says—^he  (the  attorney)  is  entitled  to  great  credit  for 
the  *'  tact  and  abili^^'  which  he  displayed  in  this  ease.  The  life  of  the  inno- 
cent accused  person  was  saved  by  the  sagacity  of  the  attorney.*'  This  kind 
of  lad  and  ability^  when  exerted  in  perverting  the  medical  facts  of  a  criminal 
ease,  and  in  placing  the  results  of  a  false  and  irrelevant  experiment  before  a 
jury  as  if  it  were  a  true  representation  of  the  facts,  may,  however,  operate  in 
two  ways :  it  may  not  onl^  lead  to  the  acquittal  of  a  guilty  penon— but  to  the 
conviction  and  execution  of  one  who  is  innocent!  The' less  tact  and  abitity, 
thus  displayed,  and  the  more  truth  and  honesty  we  have  in  reference  to  mes- 
cal evidence  on  charges  of  murder,  the  greater  wfll  be  the  security  that  the 
detestable  crime  of  secret  poisoning  which  has  of  late  years  spread  ^ronghont 
this  country  to  a  most  lamentable  extent,  does  not  go  unpmiiahed. 

T%e  Diluted  Jieid. — Fbr  the  acid  in  the  dUtded  state,  but  one  test  need  be 
applied :— a  solution  of  a  salt  of  barytes,— the  titrate  of  barytes,  or  the  Chlo^ 
fide  ofbarimn.  Having  ascertained  by  test  paper,  that  the  liquid  is  acid,  we 
add  to  a  portion  of  it,  a  few  drops  of  nitric  acid,  and  then  a  solution  of  nitrate 
of  barytes.  If  svdphuric  acid  be  present,  a  dense  white  precipitate  of  sulphate 
of  barytes  will  fall  down--:which  is  insohible  in  all  acids  and  alkalies.  If  ihia 
precipitate  be  collected,*  dried  and  heated  to  redness  in  a  small  platina  crucible 
with  five  or  six  parts  of  charcoal  powder,  it  will,  if  a  sulphate,  be  converted  to 
sulphuret  of  barium.  To  prove  &is,  we  ^add  to  the  calcined  residue,  diluted 
muriatic  acid,  at  ttie  same  time  suspending  over  it,  a  slip  of  filtering  paper  mois- 
tened with  a  solution  of  acetate  of  lead,  or,  what  is  exceedingly  convenient, 
we  place  the  residue  on  a  slip  of  glased  card  fcoated  with  carbonate  of  lead,) 
scraped  and  wetted  on  the  surface.  (The  eara  should  be  first  tested  for  lead ; 
because  some  kinds  of  glazed  cards  are  made  without  lead.)  If  the  original 
precijHtate  were  a  sulphate,  ^e  vapour  now  evolved  wiH  be  sulphuretted  hy- 
droffen,  known  by  its  odour,  and  by  its  turning  the  salt  of  lead  or  staining  the 
card  of  a  brown  colour.  Instead  of  charcoal,  we  may  use  an  equal  bulk  of 
^anide  of  potassium  as  the  reducing  agent,  aiid  the  experiment  may  then  be 
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performed  in  a  small  redaetion  tube  oyer  a  spirit  lamp.  On  breaking  the  tube 
and  placing  the  powder  on  a  glazed  card  (containing  lead)  previously  wetted, 
the  stain  of  solimnret  of  lead  wiU  be  perceired  ;*'^K>r  the  calcined  residue  may 
be  dissolyed  in  water  and.  tested.  The  smallest  visible  quantity  of  sulphate  of 
barytes  thus  admits  of  easy  detection. 

The  delicate  action  of  this  test  is  sneh,  that  a  solution  containing  not  more 
than  tiie  l-25,000th  part  by  weight  of  sulphuric  acid,  is  precipitated  by  it. 
When  the  sulphuric  acid  is  diffused  through  a  minimum  of  water,  the  barytie 
test  gives  a  perceptible  precipitate  with  the  1-llOth  part  of  a  grain  of  the  acid. 
If,  however,  this  small  quantity  be  diluted  with  an  ounce  of  water,  the  test 
prodnees  no  perceptible  change.  In  these  experiments,  distilled  water  must 
be  used,  since  all  kinds  of  river  and  spring  water  are  precipitated  by  the  test* 
With  regard  to  the  reduction  of  the  precipitate  to  die  state  of  sulphuret  by 
charcoal  or  cyanide  of  potassium,  I  have  found  that  one-half  grain  of  the  sul« 
phate  of  barytes  will  yield  satisfactory  evidence  ;  and  a  quarter  of  a  grain  wilt 
give  traces  of  sulphur,  although  somewhat  indistinct.  This  is  equivalent  to 
aboat  one-eightii  of  a  grain  of  common  oil  of  vitriol  (bihydrate.)  In  cases  of 
poisoning,  however,  we  either  find  the  acid  in  much  larger  proportion,  or  it 
is  altogemer  absent.  Orfila  recommends  that  the  diluted  acid  should  be  con- 
centrated by  evaporation  and  then  treated  with  metallic  copper,  to  liberate  sul- 
phurous add ;  but  this  process  is  more  troublesome  and  less  likely  to  prove 
satisfactory  than  that  just  described. 

Objections  to  the  tes/9.-— When  any  inference  is  drawn  by  a  medical  witness 
from  the  presence  of  a  minute  quantity  of  this  acid  in  a  suspected  liquid,  it 
might  be  fairly  objected  that  some  portion  of  sulphuric  acid  had  become  acci- 
dentally introduced  during  the  experiment.  Thus  the  nitric  acid  used,  may 
have  been  contaminated  with  sulphuric  acid ;.  or  the  wood-charcoal  may  itself 
have  contained  some  saline  sulphates,  which  would  lead  to  the  production  of 
an  alkaline  sulphuret  The  purity  of  these  substances  should  then  be  deter- 
mined by  separate  experiments.  Again,  too  much  nitric  acid  must  not  be  added 
to  the  liquid  before  applying  the  test  :*-because  the  salt  of  barytes  is  insoluble 
in  strong  nitric  acid,  and  a  white  precipitate  therefore  falls  (crystalline  nitrate 
of  barytes,)  although  no  sulphuric  acid  be  present  The  oovious  remedy  for 
this,  is  to  dilute  the  liquid  with  water  before  performing  the  experimen]t;  or  if 
a  doubt  exist,  aflerwai^ — when  any  precipitated  sulphate  of  barytes  wiU  be 
left,  while  any  portion  of  precipitated  nitrate  will  be  redissolved. 

But  the  question  arises— Are  there  no  other  liquids  liable  to  be  precipitated 
by  this  test,  and  lead  thereby  to  a  fallacious  inference?  Nitrate  of  barytes  k 
precipitated  by  other  acids— namely,  the  sulphurous,  fluosilicic,  selenic,  and 
iodic.  The  last  is  not  precipitated  by  the  test  if  it  be  diluted,  and  the  nitric 
acid  be  first  added:  therefore  it  can  constitute  no  objection  to  ^e  process  here 
recommended.  The  three  first  form  precipitates  insoluble  in  nitric  acid ;  but . 
the  ilnosilicic  acid  only  when  moderately  concentrated,  and  then  more  slowly 
than  the  snlphnric  acid.  If  the  fluosiliciosacid  be  much  diluted  with  water,  and 
nitric  acid  first  added,  the  test  gives  no  precipitate  with  it  All  objection  on 
these  grounds  is,  however,  removed  by  the  fact,  that  solphnrous  add  is  im- 
mediately recognised  by  its  odonr  of  burning  sulphur,  and  may  be  separated 
from  any  sulphuric  acid  mixed  with  it  by  simply  boili^  it:— and  with  respect 
to  die  fiuosilidc  and  selenic  adds,  the  white  precipitates  formed  by  them,  cal- 
cined with  charcoal  or  cyanide  of  potassium,  and  digested  with  an  acid,  do  not 
evolve  sulphuretted  hydrogen,  or  act  on  a  salt  of  lead  like  that  formed  by  sul*- 
phurie  add.  Besides,  it  is  not  probable  that  such  substances  as  the  fiuosilidc, 
selenic,  and  iodic  acidd,  should  ever  be  met  with  in  common  life,  or  find  their 
way  out  of  a  chemical  laboratory.    The  iodate^  fluosiUeate»  and  seleniate 
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ef  barytes  do  not,  like  the  sulphate,  yield  a  sulphuret  when  calcined  with 
charcoal. 

AddsdliM  solutions.    But  there  are  other  objectionfl :— 1 .  A  solution  of 
•  alum,  or  of  any  acid  sulphate,  might  be  erroneously  pronounced  to  be  free 

sulphuric  acid ;  for  alum  would  give  all  the  re-actions  with  the  tests  which  have 
been  here  described.  The  answer  to  this  objection  is  very  simple ;  we  must 
slowly  evaporate  a  portion  of  the  suspected  liquid  in  a  watch  glasi^-there  will 
be  a  saline  residue  if  it  be  a  solution  of  alum,  otherwise  not :  for  sulphuric 
acid  should  be  entirdiy  dissipated  by  heat,  or  it  should  leave  only  the  faintest 
traces  of  sulphate  of  lead,  2.  The  quantity  of  free  sulphuric  acid  present 
,  might  be  erroneously  estimated,  in  consequence  of  some  simple  medicinal  sul- 
]^ate  (as  Epsom  salt)  being  mixed  with  it.  This  may  be  determined  also  by 
evaporation ;  and  the  free  sulphuric  acid  separated  by  warming  the  liquid,*  and 
adding  finely*powdered  carbonate  of  barytes,  until  effervescence  ceases.  The 
precipitate  formed  would  be  sulphate  of  barytes,  and  represent  the  free  sulphu- 
ric acid  present. 

There  is,  however,  another  source  of  error:  any  acid  mixed  with  a  common 
sulphate  employed  in  medicine  might  be  mistaken  for  free  sulphuric  acid;  as, 
for  example,  a  mixture  of  citric  or  acetic  acid  with  sulphala  of  magnesia* 
This  may  always  be  suspected  when  any  saline  residue  is  left  on  evaporatiiig 
the  mixture.  In  such  a  case  carbonate  of  barytes  would  not  separate  the  free 
acid,  for  it  would  form  a  soluble  barytic  salt  with  tlie  extraneous  acid ;  and 
this,  by  re-acttng  on  the  sulphate  of  magnesia,  would  precipitate  the  sulphuric 
,  acid  of  that  salt,  and  thus  lead  to  error.  .  Several  methods  luive  been  proposed 

I  to  remove  this  difficulty:  the  following  is'  perhaps  the  best     Procure  by  eva^ 

poration  and  calcination  the  whole  of  the  saline  sulphate  from  a  measured 
quantity  of  the  liquid.  Re-dissolve  this  in  water,  acidulate  the  sdution  with 
nitric  acid:— precipitate  ail  the  sulphuric  acid  of  the  salt  by  nitrate  of  barytes, 
then  dry  and  weigh  ;the  sulphate  Uius  procured.  Next  obtain  from  an  equal 
quantity  of  the  liquid  before  evaporation,  the  whole  of  the  precipitate  pro- 
duced on  adding  to  it  the  nitrate  of  barytes  and  nitric  acid-— dry  it,  weigh  it, 
and  compare  its  weight  with  that  derived  from  the  sulphate  of  the  evaporated 
liquid.  It  is  obvious,  that  if  there  be  no  free  sulphuric  acid  present,  the 
Weights  will  be  the  same  in  the  two  cases: — but  should  there  be  any,  its  quan- 
tity will  be  indicated  by  the  diiTerence  in  the  increased  weight  of  the  sulphate 
of  barytes  in  the  latter  case.  This  may  be  regarded  as  an  outline  of  the  pro- 
cess. There  are  some  details  omitted,  which  will  readily  suggest  themselves 
to  the  practical  toxicologist. 

In  liquid$  containing  organic  mii/<tfr.-*If  the  sulphuric  acid  be  mixed  with 
such  liquids  as  porter,  coffee,  or  tea,  the  process  for  its  detection  is  substantially 
the  same,  the  liquid  being  rendered  clear  by  filtration  previously  to  adding  the 
test  The  sulphate  of  barytes,  if  mixed  with  oiganic  matter,  may  be  purified 
by  boiling  it  in  strong  nitric  acid;  but  this  is  not  commonly  necessary,  as  the 
reduction  of  the  precipitate  may  be  equally  well  performed  with  the  impure, 
as  with  the  pure  sulphate.  Some  liquids  generally  contain  sulphuric  acid  or 
a  sulphate,  such  as  vinegar  and  porter,  but  the  acid  is  in  very  minute  propor- 
tion; therefore,  if  there  be  an  abundant  precipitate,  there  can  be  no  doubt, 
ceteris  paribus,  that  free  sulphuric  acid  has  been  added  to  them.  Should  the 
liquid  be  thick  and  viscid  like  gruel,  it  may  be  diluted  with  water,  and  then 
boiled  with  the  addition  of  a  litde  acetic  acid.  For  the  action  of  the  test,  it  is 
not  necessary  that  the  liquid  should  be  absolutely  clear,  provided  it  be  not  so 
thick  as  to  interfere  mechanically  with  the  precipitation  of  the  sulphate  Of 
barytes.  So  far  with  regard  to  articles  admmistered,  or  of  which  the  adminis- 
tration has  been  attempted. 

Vomited  i»a//erf.--^ese  will  commonly  be  found  highly  acid,  reddening 
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litmus  paper,  and  causing  effenrescenee  with  carbonated  alkalies:  they  may  be 
diluted  with  water,  boil^  filtered  and  tested  in  the  way  above  described. 
The  acid  is  sometimes  so  intimately  combined  with  decomposed  mucus  and 
blood,  that  it  requires  long  boiling  in  order  to  separate  it  so  that  the  barytic 
test  may  act  readily.  If  the  patient  have  been  under  treatment,  these  matters 
obtained  from  the  stomach  may  have  no  acifi  reaction,  either  from  the  copious 
administration  of  water  and  abundant  vomiting,  or  from  an  antidote  having  been 
used,  such  as  magnesia.  If  on  adding  the  test  to  the  neuiral  liquid,  there  be 
a  precipitate,  sulphuric  acid  can  be  present  only  in  the  state  of  sttfphate.  If 
this  precipitate  be  abundant,  it  cannot  be  due  to  the  presence  of  minute  traces 
of  sulphates  in  the  gastric  and  salivary  secretions;  but  still  it\vould  be  impro- 
per to  infer  from  the  chemical  fact  alone,  that  sulphuric  acid  had  been  swal- 
lowed, because  it  is  well  known  that  some  saline  sulphates,  such  as  those  of 
magnesia  and  soda,  are  often  exhibited  in  laige  quantities  medicinally,  and  it 
might  be  fairly  objected  to  this  evidence,  that  the  precipitate  was  due  to  the  pre- 
sence of  one  of  these  salts.  The  symptoms,  as  well  as  other  circumstances, 
would  here  aid  the  witness  in  forming  an  opinion-— chemistry  alone  might 
mislead  him. . 

In  examining  any  organic  liquid  which  has  no  oeid  reaction^  it  must  be  re- 
membered that  there  are  many  salts  in  common  use,  some  of  them  being 
medicines,  which  precipitate  the  barytic  test.  These  are— all  the  soluble  car- 
bonates, iodates,  phosphates,  borates,  tartrates,  and  oxalates.  It  is  to  be 
observed,  however,  that  not  one  of  these  substances  is  precipitated  by  the  test, 
provided  the  liquid  for  analysis  be  much  diluted  and  acidulated  with  uitric  acid 
before  adding  it.  Should  nitric  acid  alone  produce  any  turbidness  in  an 
oiganic  liquid,  this  may  be  again  filtered  and  boiled  before  it  is  tested. 

Contents  of  the  Stomach. --^Vf hen  the  patient  survives,  the  analysis  will  of 
course  be  confined  to  the  matters  vomited.  If  the  case  proves  fatal,  we  may, 
however,  be  required  to  examine  the  contents  of  the  stomach.  Should  these 
be  acid  and  give  a  precipitate  with  the  test,  it  may  be  said  that  the  acidity  was 
due  to  the  acids  naturally  contained  in  tiie  gastric  secretions  (the  muriatic  and 
acetic,)  which,  however,  are  in  very  small  proportion,  or  to  some  acid  liquid, 
taken  in  the  form  of  medicine  or  otherwise  before  death ;— the  precipitation 
by  the  test  might  also.be  ascribed  to  the  presence  of  some  medicinal  sulphate; 
If  the  contents  were  not  acid,  then  the  effect  produced  by  the  test  might  be 
asbibed  to  the  latter  circumstance  alone.  AH  objections  of  this  kind  are  at 
once  removed  not  merely  by  resorting  to  the  processes  already  described,  but 
by  noting  particularly  the  presence  or  absence  of  the  usual  changes  produced 
by  mineral  acids  in  the  fauces,  CBSophagus,  and  stomach.  The  chemist  might 
decide  from  an  analysis  alone ;  but  the  medical  jurist  should  take  into  conside- 
ration the  symptoms  under  which  the  deceased  laboured,  and  the  post-mortem 
appearai^ces  found  in  th^  body,  before  he  ventures  to  pronounce  an  opinion 
from  the  results  of  his  experiments. 

Supposing  the  contents  to  give  no  evidence  or  but  very  slight  evidence  of  the 
presence  of  the  acid,  we  must  then  boil  the  altered  or  decomposed  portions  of  • 
the  stomach  in  water  for  an  hour,  filter  and  apply  the  tests  to  tfie  filtered  liquid. 
But  still  no  evidence  of  the  presence  of  the  poison  may  be  obtained.  Under 
these  circumstances,  it  has  been  proposed  by  M.  Tauffiieb  and  Devergie  to 
heat  the  stomach  to  a  high  temperature  in  a  retort,  the  beak  of  which  is  plunged 
into  a  mixture  of  iodic  acid  and  starch.  (Ann.  d'Hy^^ne,  1835,  1,427.|  It 
is  assumed  that  the  non-discovery  of  the  acid  is  due  to  its  combination  witn  the 
substance  of  the  stomach  in  a  way  so  intimate,  that  water  cannot  separate  it 
The  application  of  heat  therefore  would,  in  the  process  above  mentioned,  lead 
to  a  decomposition  of  the  sulphuric  acid  by  the  carbon  of  the  animal  matter, 
and  its  transformation  to  sulphurous  acid.    This  would  be  immediately  indi* 
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cated  bjr  the  production  of  the  blue  iodide  of  farina  in  the  receiver.  There  are 
fKHne  objections  which  appear  to  me  to  render  ihis  process,  thus  applied,  unfit 
for  medico-legal  .purposes.  Iodic  acid  is  liable  to  be  decomposed  by  many 
substances  very  dmerent  in  their  nature ;  as  sulphuretted  hydrogen  gas,  the 
hyposulphites  sad  sulphurets,  morphia,  gallic  acid,  cyanide  of  potassium,  sul* 
pnocyanide  of  potassium  sad  the  saliva,  and  it  is  not  therefore  safe  to  infer 
that  the  only  deoxidizing  agent  in  the  distillation  of  the  oiganic  matter  as  above 
described,  is  the  sulphurous  acid,  formed  at  the  expense  of  the  sulphuric  acid, 
received  ab  extroj  and  combined  with  the  tissues.  Besides,  mucous  membrane 
contains  sulphur,  and  on  applying  heat  to  it,  to  blood,  serum,  or  other  animal 
substances,  sulpJiuretted  hydrogen  gas  is  evolved ;  this  decomposes  iodic  acid, 
sets  free  iodine,  and  gives  rise  to  error.  The  reaction  is  so  extremely  sensitive, 
that  the  vei^  smallest  portion  of  this  gas  will  decompose  iodic  acid.  (Med. 
6az.  xxxvii.  954.)  Hence  it  appears  to  me,  that  a  medical  jurist,  when  he 
finds  no  sulphuric  acid  in  the  stomach  by  the  usual  process  of  boiling  the  con- 
tents and  the  tissues  for  at  least  an  hour,  should  rather  declare  that  there  is 
none  present,  than  give  an  affirmative  opinion  of  the  existence  of  infinitesimal 
traces  from  the  performance  of  a  hazardous  experiment 

It  is  a  medico-leoal  fact  of  considerable  importance,  that  the  contents  of  the 
stomach  in  cases  of  poisoning  by  sulphudc  acid,  are  ofren  entirely  free  from 
any  traces  of  this  poison,  even  when  it  has  been  swallowed  in  large  quantity. 
The  acid  is  not  commonly  found  when  the  individual  has  been  under  treat- 
ment, when  there  has  been  considerable  vomiting,  aided  by  the  drinking  of 
water  or  other  simple  liquids,  or  when  the  j)erson  has  survived  for  a  long 
period.  If  the  case  has  been  under  treatment,  the  acid  is  either  wholly  absent 
or  neutralized  by  antidotes.  In  support  of  this  view,  I  might  quote  many 
reported  cases;  but  I  prefer  giving  two  which  I  have  witnessed.  A  girl  swu- 
lowed  four  or  five  ounces  of  diluted  vitriol,  and  died  in  eighteen  hours.  No 
portion  of  the  acid  could  be  detected  in  the  stomach ;  but  she  had  vomited 
considerably,  and  the  acid  was  easily  proved  to  exist  in  the  vomited  matters, 
by  examining  a  portion  of  the  sheet  of  a  bed  which  had  become  wetted  by 
them.  In  another  case,  nearly  two  ounces  of  the  concentrated  acid  were 
swallowed;  the  patient  died  in  twenty-five  hours;— the  stotnach  was  most 
extensively  acted  on,  and  yet  no  trace  of  the  acid  could  be  discovered  in  the 
eontents.  The  liquidity  of  the  poison,  and  the  fiicility  with  which  it  becomes 
mixed  with  other  liquids,  and  ejected  by  vomiting,  will  readily  frimish  an  ex« 
planation  of  this  fact.  In  many  cases  of  poisoning  by  sulphuric  acid,  therefore, 
a  medical  witness  must  be  prepared  to  find,  that  chemical  analysis  will  furnish 
only  negative  results.  If  the  stomach  should  be  perforated,  ^e  contents  will 
be  found  in  the  abdomen,  or  perhaps  in  the  lower  part  of  the  cavity  of  the 
pelvis : — they  may  then  be  abeerbed  by  clean  wetted  linen  or  sponge,  boiled 
with  disdUed  water,  and  the  solution  examined  for  the  acid  in  the  way  aheady 
described. 

On  solid  organic  «ti6«ifffnes«.-*It  sometimes  happens  in  cases  of  poisoning 
that  sulphuric  acid  is  spilled  upon  articles  of  doUiing,  such  as  cloth  or  linen, 
and  here  a  medical  jurist  may  succeed  in  detecting  it,  when  every  other  source 
of  chemical  evidence  fails.  Again,  sulphuric  acid  is  often  used  for  the  purpose 
of  seriously  injuring  a  party,  as  by  throwing  it  on  the  person*— an  offence 
which,  when  aocompanied  with  bodily  injury,  renders  the  offender  liable  to  a 
severe  punishment  On  such  occasions,  proof  of  the  nature  of  the  corrosive 
liquid  is  required ;  and  this  is  easily  obtained  by  a  chemical  examination  of 
part  of  the  dress.  The  process  of  analysis  is  very  simple.  The  piece  of  cloth 
should  be  digested  in  a  small  quantity  of  distilled  water  at  a  gentle  heat,  where- 
by a  brownidi^coloured  liquid  is  commonly  obtained  on  filtration.    If  sulphuric 
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arid  be  present,  the  liquid  wdl  lutTe  a  strong  aeid  reaction)  end  ptodnoe  the 
Qsaal  effects  widi  thebft^c  t^st  « 

Stains  on  cioihiHg.-^Theae  spots  on  clothing,  if  produced  by  the  eoncen* 
trated  acid,  are  known  in  genend,  1.  bj  the  black  woollen  cloth  having  its 
oolonr  changed  to  a  dirtjr  broWn,  acquiring  a  red  border  after  a  few  days* 
Diluted  sulphuric  acid  produces  at  once,  on  black  c}oth,  a  red  stain,  which 
dowly  becomes  brown.  8.  by  their  remaining  damp  or  humid  for  a  consi- 
derable period,— the  sulphuric  being  a  very  fixed  acid  and  re^ly  absorbing 
water.  That  no  objection  may  be  offered  to  the  result  of  an  experiment  of 
this  kind,  it  is  necessary  that  another  part  of  ihe  dress  should  be  tested,  in 
order  to  show  that  the  sulphuric  acid  detected,  is  not  due  to  die  presence  of 
any  sulphate  in  the  dress.  Many  articles  of  clothing,  it  must  be  remembered, 
yield  slight  traces  of  sulphates,  when  boiled  in  water.  In  the  attempted 
erasure  of  writing  from  paper  by  diluted  sulphuric  acid,  the  same  process  will 
detect  llie  presence  of  it  All  white  organic  substances,  such  as  calico  or  paper, 
although  not  blackened  by  diluted  sulphuric  add,  become,  when  impregnated 
with  it,  immediately  charred  on  exposure  to  a  moderate  heat.  The  fibre  of 
linen  or  cotton  is  slowly  destroyed,  even  when  the  sulphuric  acid  forms  only 
l-30th  part  of  the  liquid.  It  may  be  objected  to  the  medical  evidence  that  this 
acid  is  used  in  bleaching  dolh  {Queen  v.  Thomas^  Monmouth  Lent  Ass.  1847 ;) 
bot  the  medical  witness  must  bear  in  mind,  that  &e  doth  is  also  passed  through 
a  bath  of  chloride  of  lime  and  of  alkali,  so  that  all  traces  of  free  sulphuric  acid 
are  thereby  removed.  The  colour  of  black  leather  is  not  changed  by  sulphuric 
acid. 

In  dyed  articles  of  linen  and  cotton,  the  effect  varies  with  the  dye.  In  all 
cases  ^  oivanic  matter  is  sooner  or  later  corroded  and  destroyed  both  by  the 
concentrated  and  the  weak  acid.  If  the  dress  be  dyed  blue  by  indigo,  the 
colour  will  be  unchanged.  (Nitric  add  dischaiges  the  colour  of  indigo, 
taming  it  yellow.)  K  dyed  with  archil  and  some  other  blues,  the  spot  may 
be  recraened,  and  red  streaks  will  be  found  wherever  the  acid  vomited  matter 
has  passed  over  the  dress.  Lorwood  and  madder,  which  are  largely  used  rh. 
dyeing  many  of  the  common  calicoes,  are  turned  of  a  yellow  colour  by  strong 
acids :  and  wherever  an  iron  mordant  has  been  employed  in  the  pattern,  there 
wiD  be  a  rust  red  spot  In  a  very  diluted  state  the  acid  is  slow  in  acting,  and 
the  stain  when  recent  is  red.  I  have  found  by  experiment,  that  whether  ihe 
add  be  used  in  a  pure  state,  or  darkened  by  oiganic  matter,  Ae  effect  is  the 
same ;  and  it  would  be  impossible  to  say  whether  the  colourless  or  coloured 
(carbonized)  acid  had  been  employed  for  the  purpose  of  producing  it.  These 
stains,  in  cases  of  imputed  poisoning,  require  very  close  chemical  examination. 
In  the  case  of  Solomon  Taylor  {Reg.  v.  Chesham^  Essex  Lent  Ass.  1847,) 
the  prisoner  was  charged  widi  the  murder  by  poison  of  an  infant,  by  thmsting 
some  corrosive  substance  into  its  mouth.  The  witnesses  for  the  prosecution 
deposed  that  they  saw  the  prisoner  put  something  of  a  pink  colour  into  the 
diild^s  month;  that  the  child  was  ^en  sick,  and  vomited  over  its  own  dress, 
lome  of  the  liquid  falling  upon  an  apron  which  the  prisoner  wore.  There  was 
no  proof  of  poisoning,  but  Uiese  spots  were  considered  to  bear  strongly  against 
the  prisoner.  On  examining  them,  I  found  that  the  dress  of  die  child  had  been 
dyed  with  cochineal  pink ;  that  the  stains  were  of  a  erimton  colour^  and  not 
corroded T'-^c  apron  worn  by  the  prisoner  was  dyed  with  madder-purple; 
the  spots  on  it  were  small  and  circular,  not  lengthened,  like  those  which  would 
be  produced  by  the  act  of  vomiting;  the  dye  was  changed  to  a  yellow,  and  the 
fibre  corroded.  It  was  therefore  dear  that  the  spots  on  the  child's  dress  had 
been  caused  by  an  alkali  $  those  on  the  apron  by  an  oeiiL  They  could  not 
have  been  produced  at  the  same  time  and  frofti  the  same  cause.  The  prisoner 
was  acquitted. 
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I  have  ascertained  by  6Xperiment»  ihat  sulphnhc  acid  maybe  easily  detected 
on  articles  of  clothing  after  many  years  exposure.  In  January  1831,  a  small 
quantity  of  this  acid  was  spilled  on  a  black  cloth  dress :  it  has  been  exposed 
in  an  open  jar  to  the  air  for  upwards  of  tixi^en  years.  The  cloth  is  changed 
|o  a  deep  brownish*black  colour;  it  is  soft,  and  yields  to  water  a  brownish 
coloured  acid  liquid,  in  which  a  laige  quantity  of  sulphuric  acid  may  be  still 
easily  detected.  In  a  case  of  poisoning,  which  occurred  in  1832,  the  acid 
was  partly  spilled  on  a  dress  of  printed  cotton.  This  has  been  likewise  ex- 
posed for  fifteen  years  :•— the  organic  fibre  is  completely  corroded  by  the  acid, 
and  reduced  to  a  kind  of  humid  powder;  from  this  substance,  by  the  addition 
of  water,  a  liquid  is  obtained,  the  acidity  of  which  is  proved  by  the  barytic 
.test  to  be  due  to  the  presence  of  sulphuric  acid.  These  facts  are  of  some 
interest,  because  it  has  been  generally  supposed,  that  the  stains  on  clothing 
soon  lose  all  traces  of  the  acid,  partiy  by  decomposition  in  contact  with  or* 
ganic  matter,  and  partly  by  evaporation;  but  it  is  hereby  evident,  that  such 
stains,  if  not  removed  by  washing,  may  be,  in  some  instances,  detected  for  a 
period  of  time  much  longer  than  is  ever  likely  to  be  required  in  any  medico- 
legal investigation. 

In  determining  the  presence  of  sulphuric  acid  in  certain  articles  of  clothing, 
I  have  found  a  modification  of  the  iodic  acid  test  extremely  deUcate  and  easy 
of  application.  The  following  is  the  way  in  which  it  may  be  applied:— About 
half  a  grain  of  the  article  of  dress  (cotton,)  impregnated  with  sulphuric  acid, 
is  introduced  into  a  short  piece  of  glsss  tube,  about  one-eighth  of  an  inch  in 
diameter,  and  closed  at  one  end.  The  stuffls  then  eendy  heated,  and  at  the 
same  time  a  piece  of  paper,  previously  saturated  wim  starch  and  moistened 
with  a  drop  of  iodic  acid,  is  brought  near  to  the  mouth  of  the  tube.  The  blue 
iodide  of  farina  is  immediately  produced  by  the  sulphurous  acid  formed  at  the 
expeq^e  of  the  sulphuric  acicl,  locked  up  in  the  organic  substance.  This  pro- 
cess is  only  strictly  applicable  to  the  examination  of  those  articles  of  dress 
which  contain  no  stdphuff  as  cotton  or  linen,  or  which  are  not  impregnated 
with  compounds  containing  sulphur;  thus  the  presence  of  serum,  blood,  or 
mucus,  owing  to  these  substances  containing  sulphur,  would  lead  to  fallacious 
results.  All  kinds  of  flannel  and  woollen-doth  contain  sulphur  as  a  natural 
constituent:  hence,  whether  sulphuric  acid  be  presenter  not,  they  will  decom- 
pose iodic  acid  by  heat.  It  is  highly  necessary  to  bear  in  mind  this  fact,  as 
the  following  case  will  show.  In  April  1846,  Mr.  Bastes  of  Folkestone  brought 
to  me  for  examination  the  stomach  of  a  man  who,  it  was  supposed,  had  been 
poisoned  by  sulphuric  acid  (ante,  p.  61.)  There  was  a  dark  coagulum  of 
blood  and  mucus  lining  the  stomach,  and  the  surface  of  the  mucous  membrane 
was  reddened ;  but  the  most  careful  analysis  showed  that  not  a  particle  of 
sulphuric  acid  was  present  A  portion  of  the  string  with  which  the  stomach 
was  tied  (which  was  of  a- dark  colour,)  was  dried  and  heated  in  a  tube.  The 
vapour  immediately  decomposed  iodic  acid,  which  I  attributed  to  its  having 
.been  impregnated  with  patt  of  the  dark  coagulum  of  blood  anc^^  mucus,  as  no 
sulphuric  acid  was  foun^in  it,  and  an  unstained  portion  of  string  produced 
no  effect  on  iodic  acid.  (Med.  6az.  xxxvii.  954.)  In  order  to  obviate  any 
fallacy  in  the  employment  of  this  test,  the  analyst  should  always  apply  the 
.test  to  an  unstained  portion  of  the  same  cloth,  whether  linen  or  cotton. 
We  can  never  trust  to  the  results,  in  the  analysis  of  any  kind  of  woollen  cloth 
.or  silk. 

AROMATIC  SULPHURIC  ACID. 

There  is  a  preparation  under  this  name  in  the  PharmacopoBias  of  Edin- 
burgh and  Dublin;  it  is  also  known  as  elixir  of  vitriol,  or  acid  elixir  of  vitriol. 
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It  is  a  mixtare'of  sulphuric  acid  and  rectified  spirit  (sulpho-viiiic  acid,)  to 
which  ginger  and  cinnamon  are  added.  .  According  to  the  Dublin  Golleffe,  the 
sulphuric  acid  forms  about  one-tenth  by  measure.  It  is  therefore  a  diluted 
form  of  sulphuric  acid. 

[This  preparation  is  known  in  the  United  States  as  elixir  of  vitriol.  Ac- 
cording to  the  United  States  Pharmacopceia,  the  acid  is  to  the  alcohol  as  1  io 
4.15  by  weight  The  Dublin  article  contains  I  of  acid  to  5.33  of  alcohol  by 
measure. — G.] 

6TMPT0BI8. 

One  instance  of  poisoning  by  it  has  been  reported  by  ^r.  Blyth.  A  woman, 
mt  25,  swallowed  ten  draehrm  of  the  acid  in  mistake  for  a  black  draught. 
She  experienced  a  sharp,  burning,  and  disaffreeable  taste,  great  heat  and  pain 
in  the  stomach  and  oosophagus,  accompanied  with  constant  vomiting  of  a  dark- 
coloured  liquid  streaked  with  blood,  with  great  difficulty  of  deglutition.  Mag- 
nesia and  water  were  freely  given,  so  that  before  medical  assistance  had  arrived, 
the  acid  was  expelled  from  the  stomach.  In  about  eleven  hours  there^was  a 
considerable  discharge  of  blood  from  the  rectum.  There  was  irritability  of 
the  stomach,  with  thirst,  and  a  copious  dischaige  of  saliva,  but  in  two  days 
the  padent  perfectly  recovered.     (Med.  6az.  xxv.  944.) 

Aj[ALTSis.~*The  acid  may  be  precipitated  by  the  addition  of  carbonate  of 
barytes :  the  precipitate,  washed  with  nitric  acid,  and  the  residue  calcined  with 
charcoal,  would  indicate  the  presence  of  a  sulphate  by  the  production  of  a 
snlphuret  Alcohol  might  be  Separated  by  distillation,  with  or  without  the 
previous  addition  of  carbonate  of  potash. 

^  aUAimTATIVB  ANALYSIS  OP  SULPHURIC  ACm. 

It  may  be  sometimes  necessary  to  state  how  hiuch  sulphuric  acid  is  present 
in  a  particular  liquid.  In  order  to  determine  this  point,  a  portion  of  the  liquid 
should  be  measured  off,  and  the  whole  of  the  sulphuric  acid  present  precipi- 
tated by  the  salt  of  barytes.  The  sulphate  of  barytes  should  be  rendered  pure 
by  bmling  it  in  nitric  acid,  then  washed,  dried,  and  weighed.  For  every  one 
hundred  grains  of  dried  sulphate  obtained,  we  must  allow  half  the  weight,  t.  e. 
fifty  grains  of  common  oil  of  vitriol  (bihydrate)  to  have  been  present:  hence 
the  rule  is  a  very  simple  one.  As  the  equivalent  of  the  bihydrated  acid  is 
58,  and  that  of  sulphate  of  barytes  116,  the  proportion  of  acid  is  one-half  the 
weight  of  the  precipitate.  If  we  thus  obtain  the  weight  of  the  sulphuric  acid 
present,  it  is  very  easy,  from  its  known  specific  gravity,  to  calculate  the  quan- 
tity by  meature^  It  is  important  for  the  analyst  to  remember,  that  the  specific 
gravity  of  sulphuric  acid  is  nearly  twice  that  of  water,  being  equal  to  1.84: 
hence  one  ounce  by  measure  wiU  be  nearly  equal  to  two  ounces  by  weight. 
I  have  found  that  one  fluid-drachm  of  common  sulphuric  acid  weighs  1 19 
grains ;  and  one  fluid-ounce,  measured  in  the  same  measure,  weighed  932 
grains,^ — a  difference  of  20  grains,  which  was  probably  due  to  the  irregular 
division  of  the  glass.  , 

SULPHATE  OP  INDIGO. 

Several  ckses  of  accidental  poisoning  by  this  substance  have  occurred.  As 
the  compound  is  nothing  more  than  a  solution  of  indigo  in  common  sulphuric 
acid,  the  symptoms  and  post-mortem  appearances  are  the  same  as  those  that 
have  been  described  for  the  latter  substance.  This  kind  of  poisoning  may  be 
suspected,  when,  with  these  symptoms,  the  membrane  of  the  mouth  has  a  blue  . 
colour.  The  vomited  matters,  as  well,  as  the  fseces,  are  at  first  of  a  deep  blu« 
16 
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tint ;  aftei'wardB  green ;  and  it  wm  obserred  in  two  instances  4iat  the  urine  had 
a  blue  tinge.  One  of  these,  reported  hj  Orfila,  was  the  case  of  a  child,  which 
died  in  seven  and  a  half  honrs.  The  other  was  observed  by  M.  Bonchardat, 
and  is  of  some  interest  A  young  woman,  aged  18,  swallowed— *a8  it  was 
conjectured — about  an  ounce  of  the  sulphate  of  indigo.  Jmmedialefy  after* 
wards  she  felt  an  acute  burning  pain  in  the  throat  and  in  the  stomach.  She 
threw  herself  on  the  ground,  and  her  cries  soon  brought  around  her  her  neigh* 
hours,  who  found  her  vomiting  a  bluish  coloured  liquid,  which  effervesced  on 
the  pavement.  A  quantity  of  oil  and  milk  was  immediately  exhibited;  the 
milk  was  speedily  tbrown  up  coagulated,  and  of  a  6/ue  colour.  When  brought 
to  the  hospital,  three  hours  afterwards,  she  was  in  the  following  condition:  her 
face  pale ;  features  somewhat  altered ;  her  eyes  were  sunk,  and  her  lips  of  a 
violet  tinge.  There  was  a  yellowish-coloured  spot  on  the  upper  lip,  at  each 
angle  of  the  mouth.  The  tongue  was  blue,  the  throat  was  painful,  and  there 
was  a  sense  of  constriction.  The  epigastrium  was  tender.  There  was  no 
pain  in  the  abdomen ;  obstinate  constipation ;  respiration  difficult ;  great  anz« 
iety ;  coldness  of  the  upper  extremities,  and  a  quick  and  small  pufae.  Her 
intellect  was  clear,  and  her  answere  to  the  questions  put,  were  sensible  and 
proper.  Four  drachms  of  calcined  magnesia  were  administered  in  a  pint  of 
water:  much  of  this  was  rejected  by  vomiting,  accompanied  by  bluish  dots. 
A  few  hours  afterwards  the  pain  in  the  throat  became  very  severe,  die  upper 
extremities  cold,  and  the  pulse  imperceptible.  The  urine  which  she  passed 
had  a  ilight  tinge  of  blue.  She  continued  to  become  worse ;  the  vomiting  of 
chocolate-coloured  matter  returned ;  and  she  died  about  ten  o*clockp-i  e.  about 
eleven  hours  after  having  taken  the  poison. 

The  body  was  examined  27  hours  after  death.  The  head  presented  no 
particular  appearance.  There  was  no  sign  of  corrosion  in  the  mouth.  The^ 
mucous  membrane  of  the  pharynx  and  GBsophagus  became  easily  detached  in 
dry,  white,  brittle  layers.  Hie  heart  was  fiU^  with  three  ounces  of  coa' 
gulated  blood;  the  aorta  was  also  filled  with  brown  and  semi-liquid  clots;  the 
lining  membrane  of  this  vessel  was  of  a  bright  red  colour !  The  stomach  was 
distended,  containing  two  ounces  of  a  brown  coloured  liquid.  The  mucous 
membrane  was  carbonized,  and  of  the  colour  of  soot,  with  slight  patches  of 
redness  throughout  its  whole  extent,  except  for  about  an  inch  near  the  pylorus, 
where  it  was  of  a  rose-red  colour.  It  was  easily  detached  in  layers ;  but  there 
was  no  trace  of  ulceration.  The  membrane  of  tlie  duodenum  was  inflamed 
and  ulcerated,  and  in  parts  it  was  found  corroded  and  blackened.  A  dark- 
coloured  mucus  was  seen  in  the  small  intestines,  and  patches  of  a  blue  colour 
were  scattered  through  the  colon.  The  femoral  arteries  were  filled  with  a 
semi-coagulated  dark-coloured  blood.  The  cavity  of  the  left  femoral  artery 
was  completely  obstructed  by  the  clot 

M.  Bouchardat,  who  reports  this  case,  considers  that  the  deceased  died  from 
the  absorption  of  the  acid  into  the  blood-vessels,— by  which  the  blood  was 
coagulated,  and  the  circulation  arrested.  Reasons  have  been  already  assigned 
which  appear  to  me  to  render  this  theory  improbable  (ante,  p.  168.)  Several 
instances  of  recovery  are  on  record.  Dr.  Galtier  reports  two, — one  of  which 
is  the  case  of  a  young  woman,  who  swallowed  rather  more  dian  an  ounce  of 
sulphate  of  indigo.  She  recovered  on  the  eighth  day.  Calcined  magnesia 
and  milk  were  found  to  be  the  best  remedies.  (Toxicolofie,  i.  206.) 

Analysis.-— The  process  is  the  same  as  that  described  for  sulphuric  acid  in 
organic  mixtures.  The  blue  colour  of  the  sulphate  is  immediately  destroyed 
by  boiling  it  with  nifric  acid.  The  barytic  test  may  then  be  employed  in  the 
usual  way. 
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CHAPTEK  XVI. 

POttOmNG  BT  SXTBIC  ACID  OR  AQDA  PORTW.  ACTION  OF  TBI  CONCmmlTBD  AHD 
OILOTBD  ACID-— OWTRUCTION  OF  TBI  8T0HACH— POST-MORTBM  APPBARANCB^— 
OnANTITT  RBaUIRBD  TO  DR8TR0Y  UPB — PCRIOO  AT  WHICH  DBATH  TAKES  PLAQB. 
PR0CB8BB  FOR  DBTBCTIRO  THB  POUOM  VX  PORB  AND  OBQANIC  LIQDIDS— >0N  ARTICLB9 
OF  CLOTBlNa 

General  Aetnarit .*— This  subBtance  is  popularly  known  under  the  name  of 
Aqua  fortiB,  or  Bed  spirit  of  nitre.  According  to  Tartra,  it  seems  to  have  been 
first  used  as  a  poison  about  the  middle  of  the  fif^nth  century.  Although  it  is 
perhaps  much  more  used  in  the  arts  than  oil  of  vitriol,  cases  of  poisoning  by 
it  are  by  no  means  so  common.  Tartra  was  only  able  to  collect  fifty-six  cases 
extending  over  a  period  of  nearly  four  hundred  years ;  and  it  appears  from  the 
return  of  inquisitions  for  1837-8,  there  were  oi^y  two  instances  reported  to 
have  occurred  in  England  during  thosa  two  years.  Cases  of  poisoning  by  this 
acid  have  been  chiefly  the  result  of  accident  or  suicide.  I  have  only  met  with 
one  instance  where  it  was  poured  down  the  throat  of  a'child  for  the  purpose 
of  murder.  The  external  application  of  nitric  acid  has'been  a  criminal  cause 
of  death  on  several  occasions :— in  one  instance  the  acid  was  poured  into  die 
ear  of  a  person  while  sleeping,  and  it  led  to  the  slow  destruction  of  life. 
These  are  not  strictly  cases  of  poisoning,  but  more  neariy  approximate  to 
4eath  firom  wounding  or  mechanical  violence. 

STVPTOMS. 

• 
Ths  Concbmtratbd  Acid. — ^These,  on  the  whole,  bear  a  close  analogy  to 
those  produced  by  sulphuric  acid.  They  come  on  immedialelyf  and  the 
Bwallowing  of  the  acid  is  accompanied  by  the  most  intense  buTsis;  p*!^  !!! 
the  fauces  and  CMophagus,  extending  downwards  to  the  stomach  :«-«tfaere  are 
gaseous  eructations,  from  the  chemical  action  of  the  poison,— swelling  of  the 
abdomen,  violent  vomiting  of  liquid  or  soUd  matters,  mixed  with  altered  blood 
of  a  dark  brown  colour,  and  shreds  of  mueus,  havifig  a  strong  acid  reaction. 
The  abdomen  is  generally  exquisitely  tender;  but  in  one  well-marked  case  of 
pois(ming  by  this  acid,  the  pain  was  chiefly  confined  to  the  fauces :  probably 
the  poison  had  not  reached  the  stomach.  The  mucous  membrane  of  the  mouth 
Is  eommonly  soil  and  white,  after  a  time  becoming  yellow,  or  even  brown ;  the 
teeth  are  abo  white,  and  die  enamel  is  partially  destroyed  by  the  chemical 
action  of  the  acid.  There  is  great  difficulty  of  jspeaking,  as  well  as  of  deglu- 
tition, the  mouth  being  fiUed  with  viscid  mucus:  the  power  of  swallowing  is 
sometimes  entirely  lost.  On  opening  the  mouth,  the  tongue  may  be  found 
swollen  and  of  a  citron  colour;  the  tonsils  are  also  swollen  and  enlaiged. 
The  difficulty  of  respiration  is  occasionally  such,  as  to  render  tracheotomy 
indispensable,  especially  in  young  subjects.  (Case  by  Mr.  Amott,  Med.  6az. 
xii.  220.)  As  the  s3rmptoms  progress,  the  pulse  becomes  small,  frequent,  and 
irregular;  the  surface  of  the  body  extremely  cold,  and  there  are  frequei^t  rigors. 
The  administration  of  remedies-^even  the  deglutition  of  the  smallest  quantity 
of  liquid,  increases  the  severity  of  the  pain,  occasions  vomiting,  and  gives  rise 
to  a  feeling  of  laceration  or  corrosion.  (Tartra,  144.)  There  is  obstiifate 
constipation.  Death  takes  place  in  from  eighteen  to  twenty-four  hours,  and  is 
sometimes  preceded  by  a  kind  of  stupor  from  which  the  patient  is  easily  roused. 
Tlie  intellectual  fiioulties  commonly  remain  dear  until  the  last    In  one  instance 
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the  patient  was  insensibley  but  she  ultimately  recovered.  Death  may  be  occa^ 
sioned  by  this  acid,  in  consequence  of  its  action  on  the  larynx,  as  in  the  case 
of  sulphuric  acid.  Should  tlie  patient  survive  the  first  effects  of  the  poison,  the 
mucous  membrane  of  the  fauces  and  oesophagus  may  be  discharged,  either  in 
irregular  masses,  or  in  the  form  of  a  complete  cylinder  of  the  oesophageal  lining. 
There  if  great  irritability  of  the  stomach,  with  frequent  vomiting  and  destruc- 
tion of  the  powers  of  digestion :  the  patient  becomes  slowly  emaciated,  and  dies 
from  starvation  or  from  exhaustion. 

Thb  Diluted  Acid. — The  symptoms  above  described  apply  tp  acute  cases  of 
poisoning  by  concentrated  nitric  acid.  When  the  acid  is  diluted,  they  are  some- 
what modified  according  to  the  degree  of  dilution.  A  remarkably  interesting 
case  of  poisoning  by  diluted  nitric  acid  has  been  lately  published  by  Dr.  Puchelt, 
of  Heidelberg,  which  not  only  shows  the  progress  of  the  symptoms,  but  also  the 
powers  of  nature  in  resisting  for  a  time  the  chemical  destruction  of  an  important 
organ.  A  man,  aged  52,  swallowed  two  ounces  of  diluted  nitric  acid  (the 
strength  not  stated.)  He  was  immediately  seized  with  severe  burning  pain  in 
the  mouth,  feuces  and  oesophagus:  this  was  followed  by  vomidng,  whereby  the 
greater  part  of  the  add  was  probably  ejected.  He  was  not  seen  for  several 
hours,  and  then  the  symptoms  had  so  for  subsided  that  the  hospital  assistant 
sent  him  away  as  not  requiring  immediate  attendance.  An  oily  emulsion  was 
subsequently  given  to  him.  After  the  lapse  of  thirty-six  hours,  he  was  admitted 
into  the  hospital,  and  was  for  the  first  time  seen  by  Dr.  Puchelt.  The  mucous 
lining  of  the  mouth  and  pharynx  was  covered  with  a  white  shreddy  membrane 
which  could  be  readily  peeled  off:  parts  were  already  abraded.  There  were 
yellow  stains  on  the  cuticle  around  the  mouth,  especially  upon  the  upper  lip. 
The  patient  experienced  great  difficulty  in  swallowing :  respiration  was  labo> 
rious,  the  epigastrium  tender,  the  abdominal  parietes  hard  and  retracted.  On 
the  whole,  the  symptoms  were  very  favourable,  and  led  to  the  suspicion  that  but 
little  injury  had  b^n  done  to  the  stomach.  Leeches  and  other  antiphlogistic 
means  were  employed,  and  in  about  eight  days  he  began  to  retain  a  portion  of 
food  on  the  stomaeh.  Nevertheless,  his  strength  diminished,  and  he  became 
emaciated:  on  the  fifteenth  day  the  food  which  he  took  was  rejected;  on  the 
sixteenth  some  blood  was  found  mixed  with  the  stools;  on  the  seventeenth  there 
was  great  pain,  with  vomiting  of  black  fluid  blood,  and  of  decomposednnembrane 
of  a  fibrous  structure,  which  when  spread  out,  was  a  foot  in  breadth.  This 
membrane  was  marked  with  black  spots,  as  if  It  were  burnt  and  perforated  with 
numerous  small  and  large  aperture&  A  large  quantity  of  black  putrid  blood 
was  at  the  same  time  passed  by  stool.  The  symptoms  became  after  this  more 
unfavourable,  and  the  vomiting  of  blood  frequently  recurred,  until  death  took 
.  place  on  the  twenty-third  day  after  the  poison  had  been  swallowed.  On  open- 
ing the  abdomen,  there  was  no  appearance  of  a  stomach,  but  in  its  place  a 
cavity  formed  by  the  liver,  colon,  and  other  viscera:  the  interior  wall,  lesser 
curvature,  and  upper  part  of  the  posterior  wall,  being  wholly  absent.  A  dark 
green  mass  was  spread  over  the  interior :  but  the  parietes  were  so  soft  as  to 
give  way  on  the  slightest  pressure.  The  intestinal  canal,  with  the  exception 
that  it  contained  a  large  quantity  of  bloody  matter,  presented  nothing  peculiar. 
The  mucous  membrane  of  the  oesophagus  was  found  removed  throughout  its 
whole  length.  (£in  Fall  von  Yergiftung  mit  Scheidewasser,  von  Dr.  F.  A.  B. 
Puchelt,  Heidelberg,  1845.) 

There  is  no  doubt  that  the  diluted  acid  was  in  this  case  much  stronger  than 
that  of  the  English  Pharmacopoeia,  which  contains  one-tenth  by  measure  of 
strong  nitric  acid ;  or  one  part  of  nitric  acid  to  nine  parts  of  water.  I  have  not 
met  with  any  instance  of  poisoning  by  this  diluted  acid. 
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A  fun  accoont  of  these  will  be  found  in  the  well^icnown  work  of  Tartra  (Essai 
sur  FEinpoisoDDeinent  par  I'Acide  Nitrique,)  published  upwards  of  Ibrty  years 
ago.     (An.  z.) 

Supposing  death  to  have  taken  place  rapidly,  the  following  a|^)earances  will 
be  met  with.  The  akin  of  the  mouth  and  lips  will  present  various  shades  of 
cotour  from  an  orange-ydiow  to  a  brown ;  it  appears  like  the  skin  after  a  blister 
or  burn,  and  is  easily  detached  from  the  subjacent  parts.  Yelk>w  spots  pro- 
duced by  the  spilling  of  the  acid,  may  be  found  about  the  hands  and  neck.  A 
yeUow  frothy  liquid  escapes  from  the  nose  and  mouth,  and  the  abdomen  is  often 
much  distended.  The  membrane  lining  the  mouth  is  sometimes  white,  at  others 
of  a  citron  colour;  the  teeth  are  white,  but  present  a  yellowish  cok)ur  about  the 
coronae.  The  pharynx  and  iarynx  are  much  inflamed;  the  latter  sometimes 
OBdematous.  The  lining  membrane  of  the  (bsophagus  is  softened,  and  of  a  yel-  , 
low  or  brown  colour,  easily  detached,  often  in  long  folda  The  trachea  is  more 
irascular  than  usual,  and  the  lungs  are  congested.  The  most  strongly  marked 
changes  are,  however,  seen  in  the  stomacli.  When  not  perforated,  this  organ 
may  be  found  distended  with  gas— its  mucous  membrane  partially  inflamed  with 
patches  of  a  yeUow,  brown,  or  green  colour,  or  it  may  be  even  black.  This 
green  cotour  is  due  to  the  action  of  the  acid  on  the  colouring  matter  of  the  bile; 
but  it  must  be  remembered  that  a  morbid  state  of  the  bile  itself  often  gives  this 
appearance  to  the  mucous  memt^rane  in  many  cases  of  death  from  natural  dis- 
ease. There  is  occasionally  inflammation  of  the  peritoneum,  and  the  stomach  is 
glued  to  the  surrounding  organs.  Its  coats  are  often  so  much  softened,  as  to 
break  down  under  the  slightest  pressure.  In  the  duodenum  similar  changes  are 
found ;  but  in  some  cases  the  small  intestines  have  presented  no  other  appear- 
ance than  that  of  slight  vascularity.  It  might  be  supposed  .that  the  stomach 
would  be  in  general  perforated  by  this  very  corrosive  substance ;  but  this  is  far 
irom  being  the  case.  Tartra  only  met  with  two  instances,  and  in  one  of  these, 
the  individual  survived  twenty,  and  in  the  other  thirty  hours.  In  giving  this 
poison  to  rabbits,  I  have  not  found  the  stomach  perforated,  although  the  acid 
had  evidently  reached  that  organ,  from  its  coats  being  stained  of  a  deep  yellow 
colour.  In  these  experiments  the  non -perforation  appeared  to  be  due  to  the  pro- 
tective influence  of  the  food  with  which  the  stomach  was  distended.  In  the 
very  few  cases  that  are  reported  in  English  journals,  it  would  appear  that  the 
stomach  lias  not  been  perforated:  the  poison  had  been  swallowed  soon  after  a 
fneal,  and  its  parietes  had  thus  escaped  the  corrosive  action  of  the  acid. 

In  cases  of  chronic  poisoning,  t.  e.  where  death  takes  place  slowly,  the  appear- 
ances are  of  course  very  different,  as  the  following  case  will  show.  A  man» 
aged  thirty-four,  swallowed  a  wine-glassful  of  nitric  acid,  but  the  greater  por- 
tion was  immediately  rejected  by  vomiting.  An  attack  of  acute  gastritis  fol- 
lowed, which  was  combatted  by  the  usual  remedies.  The  man  was  discharged 
from  the  hospital  into  which  he  had  been  admitted,  in/three  weeks;  but  about  a 
month  afterwards,  he  was  readmitted,  in  consequence  of  his  suffering  severe 
pain  extending  down  the  oesophagus  to  the  epigastrium,  as  wdl  as  from  vomit- 
ing after  taking  food.  The  patient  gradually  sank,  and  died  three  months  after 
he  had  taken  the  acid.  On  dissection  the  pyloriis  was  found  so  diminished  in 
size,  that  its  diameter  did  not  exceed  a  line  or  two,  and  the  duodenutn  was 
equally  contracted  for  about  an  inch  and  a  half  from  its  commencement.  The 
mucous  membrane  was  softened  and  red  in  patches;  and  there  were  several 
ck»trices  of  ulcers.  The  subjacent  tissues  were  in  a  scirrhous  state.  (See 
Med.  Chir.  Rev.  vol.  xxviii.  553.)  As  a  contrast  to  this,  the  appearances  met 
with  in  a  case  of  poisoning  by  nitric  acid,  which  proved  rmidly  fatal,  may  ba 
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here  described.  A  man  swallowed  about  two  ounces  of  aqua  fortis,  and  died 
speedily  from  its  effects.  On  examining  the  body,  the  lips  were  found  partly 
yellow  and  partly  of  a  brownish-red  colour,  dried  up  like  parchment  Several 
yellow  or  parchment-coloured  spots  were  observed  on  the  chin,  as  also  on  the 
cravat.  The  mucous  membrane  of  the  mouth  was  white  and  easily  detachedr— 
that  of  the  tongue  was  dry  and  hard, — ^that  of  the  pharynx  and  oesophagus, yel- 
lowish-green in  colour  and  of  a  leathery  consistency.  The  stomach  contained 
a  dark-coloured  liquid,  highly  acid.  It  was  externally  mottled  of  a  greenish-blue 
and  black  colour.  The  mucous  membrane  throughout  was  softened  and  in  a 
gangrenous  state.  The  same  appearances  were  met  with,  although  in  a  less 
degree,  in  the  duodenum  and  upper  part  of  the  ileum.  On  analysis,  the  con- 
tents of  the  stomach  yielded  nitric  acid.  (Von  Raimann  Medicinisdi.  Jahrb.  20 
B.  2  S.  p.  221.) 

QUANTITT  REQUIRED  TO  DESTROY  LIFE. 

The  remarks  made  on  this  subject  in  speaking  of  sulphuric  acid,  apply  here. 

» Tartra  states,  that  the  quantity  usually  taken  varies  from  one  or  two  drachms 
to  four  ounces, — ^never  more  than  this  ;  but  in  most  of  the  cases  which  be 
reports,  the  quantity  taken  is  not  mentioned.  Indeed,  the  obtaining  of  any 
information  of  this  kind  is  purely  accidental ;  and  the  determination  of  the 
exact  quantity  swallowed,  must  be  therefore  very  difficult.  One  point  is  cer- 
tain ;— -the  same  quantity  will  not  kill  two  individuals  in  the  same  time,-^ojie 
may  die  slowly,  and  the  other  rapidly,  according  to  whether  the  stomach  at 
the  time  contains  food  or  not  The  tmallttt  quantity  which  I  find  reported  to 
have  destroyed  life,  is  about  two  drachms.  It  was  in  the  case  of  a  boy,  aged 
ihirteen :  he  died  in  about  thirty-six  hours.     But  less  than  this,  even  one 

,  drachm,  would  doubtless  suffice  to  kill  a  child;  and,  under  certain  circum- 
stances, an  adult ;  for  the  fatal  result  depends  on  the  extent  of  the  mischief 
produced  by  this  corrosive  poison  in  the  larynx,  cesophagus,  and  stomach. 
What  is  the  largest  dose  of  concentrated  acid  from  the  effects  of  which  a  person 
has  recovered,  it  is  difficult  to  say  :  since  in  most  of  the  cases  of  recovery 
mentioned  by  authors,  the  quantity  of  the  poison  taken,  was  unknown. 

In  one  instance  recently  reported,  a  woman  (et  26)  recovered  in  a  few 
days  aAer  having  swallowed  half  an  of/nre  of  aqua  fortis  of  the  usual  strength. 
There  was  great  reason  to  believe  that  the  poison  did  not  reach  the  stomach, 
or  that  it  had  produced  but  little  action  on  the  organ.  The  chief  seat  of  pain 
was  in  the  fauces  and  (esophagus.     (Lancet,  May  8,  1847,  p.  489.) 

PERIOD  AT  WHICH  DEATH  TAKES  PLACE. 

This  must  depend  on  the  quantity  swallowed,  the  strength  of  the  acid,  and 
whether  any  medical  treatment  has  or  has  not  been  adopted.  Out  of  twenty- 
seven  deaths  from  nitric  acid,  reported  by  Tartra,  in  nineteen  it  destroyed  life 
rapidly,  anB  in  eight  slowly.  This  author  met  with  two  instances  in  which 
death  took  place  within  six  hours  after  the  poison  V as  swallowed ;  but  he  con- 
siders that  the  greater  number  who  fall  victims  to  the  direct  effects  of  the  acid, 
die  within  twenty-four  hours.  Sobemheim  relates  a  case  of  poisoning  by  nitric 
acid,  which  proved  fatal  in  one  hour  and  three  quarters.  (Op.  cit.  402.)  This 
I  believe  to  be  the  most  rapidly  fatal  ease  on  reeord,  where  the  acid  acted  as 
a  poison.  The  usual  well-marked  effects  were  found  in  the  oesophagus,  stomach 
and  duodenum.  In  young  infants,  however,  life  may  be  destroyed  by  this 
poison  in  a  few  minutes,  should  it  happen  to  affect  the  larynx.  A  woman 
shortly  aAer  her  delivery,  in  the  absence  of  her  attendants,  poured  a  quantity 
^  nitric  acid  into  the  mouth  of  her  young  infant    The  moUier  concealed  from 
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thofle  about  her  this  attempt  at  murder ;  but  medical  assistance  was  immediately 
sent  for.  The  child  died  in  a/eto  minutes.  8om'e  of  the  acid  had  been  spilled ; 
and  from  the  yeUow  colour  of  the  stains,  the  medical  man  suspected  that  the 
child  had  been  poisoned  by  aqua  fortis.  On  inspection,  nitric  acid  was  found 
ia  its  stomach,  and  the  mother  confessed  the  crime.  (Cazauvieilh,  Du  Saicide 
et  de.r Alienation  Mentale,  p.  274.)  Although  in  this  case^  no  mention  is  made 
of  the  state  of  the  fauces  and  larynx,  it  is  highly  probable,  from  the  rapidity 
with  which  death  took  place,  that  this  eyent  was  in  great  part  due  to  suffoca* 
tion.  The  following  experiment  will  perhaps  senre  to  show  how  speedily  life 
may  be  destroyed  under  these  circumstances.  Half  a  drachm  of  concentrated 
nitric  acid  was  given  to  a  rabbit.  In  about  half  a  minute,  it  became  insensible, 
and  apparently  lifeless.  There  was  no  sign  of  pain  or  irritation.  It  died  in 
one  minute.  A  small  quantity  of  gaseous  matter,  in  the  form  of  a  fuming 
Yapour,  escaped  from  the  nostrils.  The  abdomen  became  much  swollen  before 
death.  On  inspection,  it  was  found  that  the  poison  had  strongly  acted  on  and 
corroded  the  parts  about  the  larynx.  A  portion  had  penetrat^  into  the  Inngs^ 
tommg  them  yellow,  and  corroding  them.  Another  portion  had  been  swal- 
lowed, and  had  entered  the  stomach,  producing  the  usual  yellow  stains,  but  it 
had  not  perforated  the  organ.  With  regard  to  the  longest  period  at  which 
death  has  taken  place  from  the  effects  of  this  poison,  a  case  has  been  already 
related,  where  a  man  who  had  swallowed  nearly  two  ounces,  did  not  die  unttt 
three  months  afterwards.  The  longest  case  is  perhaps  that  recorded  by  Tartra, 
where  a  woman  perished  from  exhaustion,  produced  by  the  secondary  effects 
of  the  poison,  eight  months  after  haying  swallowed  it 

TRBATMEZrr. 

It  may  be  the  same  as  that  recommended  in  poisoning  by  sulphuric  acid.  In 
addition  to  the  remedies  there  suggested,  a  diluted  solution  of  carbonate  of  soda 
with  barley-water,  and  other  demulcents,  may  be  administered.  In  many  cases, 
there  is  an  utter  impossibility  of  swallowing  even  the  smallest  quantities  of  liquid : 
and  if  an  attempt  be  made  to  introduce  these  remedies  by  a  tube,  there  is  great 
risk  of  perforating  the  softened  parietes  of  the  pharynx,  larynx,  or  oesophagus. 
Should  su0bcation  be  threatened,  then  tracheotomy  may  be  resorted  to.  Modern 
experience  is  rather  against  the  recovery  of  these  cases,  under  any  form  of 
treatment:— but  according  to  Tartra,  in  accidental  poisoning  by  this  acid,  there 
is  very  great  hope  of  recovery,  if  the  case  be  timely  attended  to.  He  states  that 
out  of  thirty*one  such  cases,  twenty-three  recovered,  seventeen  perfectly ;  while 
out  of  twenty-four  cases,  wherein  suicide  was  attempted,  only  six  recovered. 
(Op,  cit  p.  186.) 

CHEMICAL  ANALYSIS. 

In  the  »imple  state.  This  acid  may  be  met  with  either  concentrated  or 
diluted.  The  concentrated  acid  varies  in  colour  from  a  deep  orange  red  to  a 
light  Straw  yellow.  It  may  be  recognised— 1 .  By  evolving  acid  fumes  when 
exposed. — 2.  By  its  staining  organic  matter  yellow  or  brown,  the  colour  being 
heightened  and  turned  of  a  reddish  tint  by  contact  with  caustic  alkafies.— 3. 
When  mixed  with  a  few  copper  cuttings,  it  is  rapidly  decomposed — a  deep  red 
add  vapour  is  given  off,  and  a  greenish  coloured  solution  of  nitrate  of  copper  is 
formed.     Tin  or  mercury  may  be  substituted  for  copper  in  this  expertment« 

Testtsl — In  the  diluted  state.  This  acid  is  not  precipitated  like  the  sulphuric 
by  any  common  reagent,  since  all  its  alkaline  combinations  are  soluble  in  water. 
^1.  The  lk]uid  has  a  highly  acid  reaction,  and  on  boiling  it  with  some  copper 
tarnings,  red  fumes  of  nitrous  acid  vapour  are  given  off,  unless  the  proportion 
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of  water  be  very  great.  At  the  same  time,  the  liquid  acquires  a  blue  colour. — 2. 
A  streak  made  on  white  paper  with  the  diiuted  acid,  does  not  cartionize  it  when 
heated;  but  a  scarcely  visible  yellow  stain  is  left.— 3.  The  liquid  is  neither  pre* 
cipitated  by  nitrate  cf  barytes  nor  by  nRrate  of  silver.  These  two  last  experi- 
ments  give  merely  negative  jresuhs— they  serve  to  show  that  the  sulphuric  and 
muriatic  acids  are  absent.— 4.  By  dipping  a  piece  of  bibulous  paper  in  a  weak 
solution  of  pota^,  and  then  in  a  portion  of  the  acid  liquid,  and  drying  it,  it  will 
be  found  on  igniting  it,  if  the  acid  be  the  nitric,  that  the  paper  bums  with  de- 
flagration. This  is  not  a  property  peculiar  to  nitric  acid ;  but  it  distinguishes  it 
from  any  of  the  common  acids  used  as  poisons.  The  chlorates,  bromates,  iodates, 
permanganates  and  bichromates,  burn  with  deflagration  in  contact  with  organic 
matter.  I  have  also  observed  this  with  respect  to  one  metallic  oxalate— tiie 
oxalate  of  silver. 

In  order  to  detect  nitric  acid,  the  liquid  should  be  carefully  neutralized  by 
potash,  and  then  evaporated  slowly  to  obtain  crystals.  If  the  liquid  contain 
nitric  acid,  these  crystals  will  possess  the  following  characters^ — 1.  They  appear 
in  the  form  of  lengthened  fluted  prisms,  which  netUier  effloresce  nor  deliquesce 
on  exposure.  One  drop  of  the  solution  evaporated  spontaneoudy  on  glass  will 
suffice  to  ^ield  distinct  and  well-formed  crystals.  This  character  distinguishes  the 
nitrate  of  potash  from  a  very  large  number  of  salts.  When  neutralized  with 
soda,  the  crystal  is  of  a  rhombic  form, — a  very  strikiog  character  of  nitrate  of 
9oda.— 2.  When  reduced  to  powder  and  heated  with  their  bulk  of  finely  pow- 
dered charcoal  on  platina-foil,  the  mass  suddenly  ignites  and  bums  with  the  well- 
known  phenomena  of  deflagration.  There  are  other  salts  that  possess  this  pro* 
perty  when  heated  with  charcoal  (supra.) — 3.  When  moistened  with  strong 
sulphuric  acid,  the  powdered  crystals  slowly  evolve  a  colourless  acid  vapour. 
By  this  test,  the  nitrate  is  known  from  every  other  deflagrating  salt— 4.  A  por- 
tion of  the  powdered  crystals  should  be  placed  in  a  small  tube  and  mixed  with 
their  bulk  of  fine  copper  filings.  The  mass  is  then  to  be  moistened  with  water, 
and  a  few  drops  of  strong  sulphuric  acid  added.  Either  with  or  without  the 
applKation  of  a  gentle  heat,  a  decomposition  immediately  ensues,  by  which  red 
fumes  of  nilrovs  acid  are  evolved,  recognisable  by  their  colour,  odour  and  acid 
reaction.  This  test  answers  equally  well  with  a  nearly  saturated  solution  of  the 
salt  in  water.  It  need  hardly  be  observed  that  the  sulphuric  acid  employed  in 
all  these  experiments  should  be  free  from  nitric  acid. 

This  last  test  is  conclusive,  and  renders  it  unnecessary  to  resort  to  any  other 
experiment  It  is  so  delicate,  that,  by  using  a  tube  only  one-eighth  of  an  inch 
in  the  bore,  one-tenth  of  a  grain  of  nitrate'of  potash  will  give  very  satisfactory 
results.  This  is  equivalent  to  about  one-twentieth  of  a  grain  of  nitric  acid— 
a  quantity  to  which  the  toxicologist  will  not  often  have  to  confine  his  analysis 
in  medico-legal  practice.  I  have  found  it  advantageous  in  these  cases  to  adopt 
the  following  method  of  employing  the  test.  Wrap  the  minute  portion  of  nitrate 
in  a  small  piece  of  the  finest  copper  gauze,  and  drop  the  pellet  thus  formed  to 
the  bottom  of  the  small  tube. .  One  drop  of  water  followed  by  a  drop  of  strong 
sulphuric  acid,  will,  by  the  aid  of  heat,  suffice  to  evolve  the  red  fumes  of  nitrous 
acid.  Many  other  tests  have  been  proposed  for  the  detection  of  nitric  acid  as  a 
nitrate.— 1.  The  boiling  of  the  suspected  liquid  with  a  small  quantity  of  diluted 
sulphate  of  indigo,  when  if  nitric  acid  or  a  nitrate  be  present,  the  colour  is  dis- 
charged, but  the  same  result  takes  place  with  iodic  acid. — 2.  The  boiling  of  the 
suspected  nitric  acid  or  solution  of  nitrate,  with  a  few  drops  of  muriatic  acid 
and  gold  leaf,  when  the  gold  will  become  dissolved,— a  fact  made  evident  if  not 
by  the  entire  disappearance  of  the  metal,  by  adding  to  the  liquid  a  solution  of 
chloride  of  tin.  A  mixture  of  muriatic  with  the  iodic  acid  will  also  dissolve  gold* 
—3.  Add  to  the  liquid,  a  crystal  of  green  sulphate  of  iron;  if  nitric  acid  be 
present,  a  dark  green  Ik^uid  is  formed  around  the  crystal  as  it  dis80j|i^s:-»4f  tba 
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flolntion  be  snspeded  to  contain  a  nitrate^  a  few  drofxi  of  snlphuric  acid  most  be 
added,  when  the  aame  effects  wlH  foUo  w.  When  the  quantity  of  nitrate  is  exceed- 
ingly smali  (u  e.  l-5000th.)  the  modification  of  this  test,  suggested  tome  by  Mr. 
Schweitzer,  will  be  found  serviceable.  A  drop  of  sulphuric  acid  ^ould  be 
placed  in  a  reduction-tube:  one  or  two  drops  of  water  added  without  mixing, 
then  a  minute  crjrstal  of  green  sulphate  of  iron^astly,  the  suspected  salt  (the 
l-20th  of  a  grain  of  nitrate  of  potash.)  A  pink  or  dark-coloured  stratum  of 
Ikittid  will  appear  about  the  edge  of  the  crystal.  I  have  found  this  a  very  ddi- 
cate  test,  and  it  distinguishes  a  nitrate  from  a  chtorate;  but  sulphate  of  iron  de- 
composes both  iodk;  acid  and  an  iodate^  and  a  pink-coloured  film  was,  according 
to  my  experiments,  equally  formed  in  these  casea  The  gas  produced  by  the 
action  of  sulphuric  acid  on  a  nitrate  when  mixed  with  copper,  may  be  conducted 
by  a  tube  into  a  solution  of  green  sulphate  of  iron.— 4.  Add  to  the  suspected 
salt  in  powder,  a  few  grains  of  morphia  and  some  strong  sulphuric  acid  :-^f  it 
be  a  nitrate,  the  saline  mass  acquires  an  orange  or  a  yellow-brown  cotour,  from 
the  action  of  the  evolved  nitric  acid  on  the  morphia  (O'Shaoghnessy.)  The  re- 
sults in  this  case  are  certainly  not  so  uniform  or  satisfactory  as  those  obtained 
by  the  action  of  sulphuric  acid  and  copper  filings.— 6.  Orfila  has  lately  proposed 
the  sulphate  of  narcotine  as  a  test  for  nitric  acid  or  a  nitrate  (i,  137.)  '  If  strcmg 
sulphmic  acid  be  poured  on  narcotine,  the  latter  acquires  a  gamboge-yellow 
colour,  which,  when  the  twentieth  part  of  a  grain  or  less  of  strong  nitric  acid  or 
a  nitrate  is  added,  is  changed  to  a  deep  blood-red,  becoming  nxxre  intense  after 
a  time.  According  to  the  same  authority  the  sulphate  of  Inrueia  is  even  more 
sensitive,  the  alkak>id  acquiring  a  blood-red  colour  under  the  same  circumstances ; 
but  I  do  not  find  the  result  to  be  so  satisfact<Hry.  The  sulphuric  acid  shookl 
in  either  case  be  added  to  the  alkaloid  first,  since  it  might  itself  contain  nitric 
acid  as  an  impurity,  and  thus  lead  to  error.  The  objections  to  the  test  are,  that 
change  of  cokNir  does  not  occur  with  diluted  nitric  acid,  and  if  the  nitre  be  at 
all  impure  from  organic  matter,  the  results  are  rendered  obscure.  A  very 
similar  change  of  colour  is  also  produced  on  adding  iodic  acid,  an  iodate,  or  a 
cUorate  to  sulphate  of  narcotine.  The  most  satisfectory  test  is  the  decomposi- 
tion by  copper  and  sulphuric  acid.  (p.  188.) 

Objection8.-^l  know  of  no  objections  which  can  be  urged  to  Uie  mode  of 
testing  for  nitric  acid  above  recommended.  The  process  of  deflagration  is 
merely  one  of  a  series  of  characters,  and  cannot  of  itself  furnish  evidence  of 
die  presence  of  a  nitrate.  It  may  be  regarded  simply  as  a  trial-test.  With 
respect  to  the  action  of  copper  filings  and  sulphuric  acid,  there  is  no  salt  of 
potash  but  the  nitrate  (that  which  is  compounded  of  nitric  acid)  which  gives 
such  results  as  have  been  described.  The  bromide  of  potassium  gives  off 
ruddy  vapours  (bromine,)  somewhat  resembling  those  of  nitrous  acid;  but 
these  bleach  litmus  paper,  and  are  in  other  respects  easily  distinguishable. 
Besides,  these  ruddy  vapours  are  given  off  firom  the  solid  bromine  by  sulphu- 
ric acid  without  the  addition  of  copper  filings,  whereas  a  nitrate  under  similar 
circumstances  yields  a  colourless  acid  vapour.  It  may  be  safely  affirmed,  that 
bromine  could  not  be  mistaken  for  nitrous  acid  vapour,  by  one  who  had  been 
at  all  accustomed  to  chemical  analysis. 

Jn  acid  liquids  containing  organic  i?ui//er.-*Nitric  acid  may  be  administered 
in  such  liquids  as  vinegar  or  porter.  In  this  case,  besides  the  add  reaction, 
there  will  be  the  peculiar  smell  produced  by  the  acid,  when  mixed  with  sub- 
stances of  an  organic  nature.  The  application  of  the  usual  tests  is  here  coun- 
teracted : — thus  unless  the  quantity  of  nitric  acid  in  such  a  liquid  as  porter  be 
Tery  considerable,  the  orange-red  fumes  of  nitrous  acid  are  not  evolved  on 
boiling  the  liquid  with  copper-cuttings.  If  the  liquid  be  viscid,  this  viscidity 
must  be  destroyed  by  dilution  with  water: — and  in  all  oases,  if  any  solid  or 
iosolubie  substances  are  floating  in  it,  as  in  the  matUrM  vomiitd  or  anUwUfff 
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the  stomachy  it  mnBt  be  filtmrecU  in  oider  to  obtain  at  leaat  a  portion  of  the 
acid  liquid.  This  operation  is  coaunonly  very  dow.  If  we  prociire  the  dear 
acid  liquid,  the  colour  may  be  dunregaided.  We  should  then  careMy  neutra- 
lize it  with  a  weak  solution  of  potash,  or  its  carbonate ;  and  boil  it  wi&  a  lai]^ 
quantity  of  well-washed  animal  diarcoal  for  two  hours.  On  filtration,  it  will 
probably  come  ihrough  of  a  pale  yellow  colour.  If  the  oolour  be  at  all  deep, 
it  must  be  reboiled  with  a  fresh  quantity  of  animal  charcoal,' and  now  on  fil- 
tration it  will  be  tolerably  dear.  Concentrate  to  a  small  bulk  by  evaporation. 
As  a  trial-test  we  may  dip  in  a  slip  of  bibulous  paper,  dry  it,  and  observe  whe- 
ther it  bums  with  deflagration.  This  commonly  answers,  unless  the  quantity 
of  nitric  acid  present  <be  very  small,  or  unless  the  nitrate  of  potash  formed,  be 
mixed  with  a  large  portion  of  some  other  salt.  A  few  drops  of  the  liquid  may 
be  crystallized  on  a  piece  of  glass,  by  slow  evaporation ;  and  the  resulting  crys- 
tals examined  for  all  those  properties  which  have  been  described  as  charac- 
teristic of  the  compound  of  potash  with  nitric  acid.  The  <^stals  obtained, 
may  be  coloured  and  impure.  This  circumstance  does  not  at  all  interfere  with 
the  action  of  the  most  important  test  for  nitric  acid,  liamely,  that  by  copper- 
filings  and  sulphuric  acid.  They  may,  however,  if  necessary,  be  purified  by 
digesting  them  in  pure  ether,  or  pure  alcohol.  These  liquids  do  not  dissolve 
the  nitrate  of  potash,  but  will  often  serve  to  remove  from  it  the  organic  matters 
by  which  it  is  coloured.  This  process,  according  to  my  observation,  is  very 
effectual  in  detecting  nitric  acid,  when  mixed  wiSi  liquids  resembling  porter. 
If  the  add  has  been  administe/ed  in  vinegar,  acetate  of  potash,  as  well  as 
nitralB,  is  formed  during  the  neutralization.  The  acetate  may  be  separated  by 
pure  alcohol,  in  which  it  is  very  soluble,  while  the  nitrate  remains  undissolved. 
Other  modifications  will  suggest  themselves,  according  to  the  nature  of  the 
liquid  wi&  which  the  acid  is  mixed. 

Neulnd  iijg«t</««'— But  the  vomited  matters  and  the  contents  of  the  stomach 
may  have-  no  acid  reaction,  and  yet  nitric  acid  be  present.  Thus  it  may 
have  beeome  neutralized  by  lime  or  magnesia,  through  the  administration  of 
antidotes.  In  such  a  case,  it  would  not  be  easily  detected,  unless  it  were  in 
pretty,  large  quantity.  By  the  addition  of  carbonate  of  potash  to  the  filtered 
neutral  liquid,  these  earthy  nitrates  may  be  transformed  to  nitre,  and  the  ana- 
lysis then  proceeded  with, — ^the  carbonates  of  lime  and  magnesia  fi>rmed,  being 
separated  by  filtration.  Again,  for  the  same  reasons  as  those  mentioned  in 
speaking  of  sulphuric  acid,  the  liquid  found  in  the  stomach  of  a  person  who 
has  died  firom  nitric  acid,  may  not  contain  a  trace  of  the  poison,  ei^er  free  or 
combined.  Its  absence,  therefore,  does  not  negative  a  charge  of  poisoning. 
Nitric  acid  has  a  much  stronger  tendency  than  the  sulphuric  to  combine  with 
the  solid  oi^nic  tissues ;  and  in  decomposing  them,  it  undergoes  decomposition 
itself.  In  a  case  of  this  kind,  those  parts  of  the  mucous  membrane,  whether 
of  the  oesophagus  or  stomach,  which  are  stained  yellow  or  corroded,  should  be 
boiled  in  water  previously  rendered  alkaline  by  potash.  The  resulting  liquid 
may  then  be  examined  for  nitre.  This  experiment,  irom  the  ^mall  quantity 
of  free  acid  present,  is  very  likely  to  fail.  In  examining  the  stomachs  of  rab- 
bits killed  by  nitric  acid,  I  have  found  that  even  deeply  stained  portions  of  the 
mucous  membrane  have  yielded  commonly  only  very  faint  traces  of  acid. 
But  the  discovery  of  no  more  than  traces  of  acid  in  these  cases  of  poisoning, 
is,  in  my  opinion,  tantamount  to  a  failure  of  the  chemical  branch  of  evidence ; 
for  no  mference  could  be  drawn  from  such  minute  results  relative  to  the  fact 
of  poisoning,  unless  the  evidence  from  symptoms  and  post-mortem  appearances, 
widi  m<Nral  circumstances,  were  sufficiently  conclusive ;  and  when  this  is  the 
case,  whether  the  poison  be  wholly  absent,  or  exist  onlv  in  infinitesimal  traces, 
must  be  a  matter  of  trifling  importance.  It  may  perhaps  be  proper  to  men- 
lion  in  this  pkce,  that  the  nitrater  have  not  been  found  to  exist  as  natural  con- 
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I  of  the  t^tiratbM  o#dn  alinmliahreattttl.  If  siiy  alkaliM  eUatids  bo 
IKient  in  the  onaiiie  liquidly  h  will  be  dineuh  to  obtain  eridenee  of  nitrio  acid 
or  a  nitrato  by  &  nsnal  teft^  aiaee  a-  decompeaition  would  enmie  whereby 
Aloriiie^woiild  be  evoked*  la  order  to  counteract  thie  diffienlty,  Dr.  Chris- 
tieooii  has  recommended  the  entire  precipitation  of  the  chloride  in  the  first 
inetBBcey  by  a  hot  solution  of  acetate  of  silirer.  Oxide  of  sihrer  would  answer 
^  same  parpose.  Orfila  states  that  he  has  discoyered  nitric  acid  in  the  urine 
of  animals  poMoned  by  it.  He  considered  that  it  had  been  absoriied  and  car-^ 
lied  into  th|kt  liquid.     TOp.  cit  i.  146.^ 

Oil  9oHd  organic  suhttaneei.'^'We  nave  already  spoken  of  the  modification 
required  in  the  analysis,  in  reference  to  the  supposed  presence  of,  the  poison 
in  the  discoloured  or  corroded  portions  of  the  mucous  membrane.     This  acid 
is,  however,  sometimes  maliciously  thrown  at  persons ;  and  we  may  be  re- 
quired to  examine  some  articles  of  dress,  suspected  to  have  been  stained  by  it 
The  spots  produced  by  strong  nitric  acid  on  woollen  stufis,  are  either  of  a 
yellow,  orange-red,  or  a'brown  colour,  according  to  the  time  at  which  they  are 
semi*    On  black  dotii  they  are  at  first  of  a  light  brown  colour,  passing  after 
eight  or  ten  days  to  an  olive  green  with  a  red  border.     After  a  time  they  be- 
come dry,  (unlike  those  produced  ^by  strong  sulphuric  acid,)  and  the  texture  of 
the  cloth  is  entirely  destroyed.    In  order  to  examine  them,  the  stained  por- 
tions may  be  cut  out  and  digested  in  a  small  quantity  of  warm  distilled  water. 
If  nitric  acid  be  still   present,  the  water  will  acquire   an  acid  reaction; 
tat  in  order  to  establish  this,  the  hquid  must  be  neutralized  by  potash,  then 
evaporated,  and  examined  for  nitrate  of  potash  in  the  way  already  described. 
Should  the  water  acquire  no  acid  reaction,  then  there  is  no  perceptible  quan- 
tity of  acid  present    To  render  this  certain,  however,  the  water  may  be  made 
feebly  alkaline  by  potash,  and  again  boiled  with  the  stufi*;  the  liquid  may  be 
filtered  and  examii^  for  nitre.     It  is  rare  that  any  evidence  of  tiie  presence 
of  nitric  acid  is  obtained  by  this  latter  process,  when  the  stained  portions  of 
clotii  do  not  give  out  any  free  acid  to  the  distilled  .water  in  the  first  instance. 
&ould  any  traces  of  nitric  acid  be  perceived  in  an  experiment  of  this  kind,  an 
unattacked  portion  of  cloth  .or  stuff  must  be  examined,  before  we  can  draw  the 
inference  that  nitric  acid  has  been  spiUed  or  thrown  on  it     On  these  occasions 
we  may  be  oflen  disappointed  in  searching  for  chemical  evidence  of  nitric  acid. 
Not  to  mention  that  the  acid  may  be  easily  removed  by  washing  while  the  stain 
remains,  we  must  remember  that  it  is  volatile,  easily  decomposed,  and  its 
nature  entirely  changed  by  contact  with  the  organic  substance.    These  facts 
will  explain  to  us,  why  afbr  a  few  weeks  the  chemical  evidence  of  the  pre- 
sence of  this  acid  will  sometimes  be  entirely  lost;  while  in  the  case  of  sulphu- 
ric acid,  the  stains  may  furnish  abundant  evidence  of  its  presence  after  many 
years'  exposure.     In  all  cases  of  the  suspected  throwing  of  nitric  acid,  the 
spots  on  tiie  dress  should  be  examined  as  soon  as  possible,  or  the  chemical 
analysis  will  hil^    The  following  ease  occurred  a  few  years  since  at  Guy's 
Hospital: — ^A  man  had  some  strong  nitric  acid  maliciously  thrown  in  his  face, 
and  the  sight  of  one  eye  was  thereby  entirely  destroyed.     He  wore  at  the  time 
a  blue  stuff  coat,  which  was  not  sent  to  be  examined  until  five  wedct  af\er  the 
accident,  and  only  a  few  days  before  the  trial  of  the  prisoner  for  tiie  offence ! 
The  sleeve  and  body  of  the  coat  were  found  to  be  covered  with  numerous  spots 
of  a  yellowish-brown  colour.     The  spots  were  quite  dry ;  they  had  evidently 
been  caused  by  some  corrosive  acid.    The  colour  was  discharged,  and  the 
fibre  of  the  stuff  corroded.     Not  a  trace  of  nitric  acid  could  be  detected  in 
them,  although  there  was  no  doubt  that  it  had  been  used.    Its  disappearance 
was  probably  due  partly  to  its  decomposition  in  the  stuff,  and  partiy  to  its  vo- 
latility.    Had  the  coat  been  examined  soon  after  the  offence,  the  nature  of  the 
acid  would  have  been  easily  determined.    I  have  been  able  to  procure  certain 
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eiidi(ttoe'0f  the  pndfleiioe  of  niftic  acid  in  steiiiB  on  Vtatk  doA,  a  fortnight  after 
die  liquid  had  been  epilled.  The  quantity  of  aeid  preeent  was,  however,  eo 
small,  that  on  adding  to  the  filtered  liquid,  gold  leaf  and  muriatic  acid,  and  boil- 
ing, there  was  no  apparent  solution  of  the  metal,  nor  on  trying  another  por- 
tion with  sulphate  of  indigo  was  the  colour  discharged.  A  third  portion  of 
the  acid  Uquid  was  neutralized  by  carbonate  of  potash,  and  evaporated,  when 
crystals  of  nitre  (amounting  to  ai>out  a  grain^  were  obtained.  Tliese  rapidly 
gave,  with  copper  filings  and  sulphuric  acid,  the  characters  of  a  nitrate.  There 
was  but  a  thin  slip  of  cloth  used  in  the  experiment.  Dr.  Christison  has  ob» 
tained  evidence  of  the  presence  of  the  acid  in  stains  on  doth,  made  seven 
weeks  before.  {Op.  cit.  178.)  The  neutralized  liquid  in  such  cases  will  often 
be  found  to  give  a  well-marked  efifect  with  sulphate  of  narcotine.  In  conduct- 
ing an  analysis  of  this  kind,  it  has  been  recommended,  when  we  obtain  an 
acid  liquid,  to  test  it  with  the  nitrate  of  barytes  and  nitrate  of  silver.  The 
liquid,  if  it  contain  nitric  acid  only,  should  give  negative  results ;  but  there  are 
few  specimens  of  doth  which  do  not  yield  traces  of  sulphuric  and  murtatio  acids 
or  of  sulphates  and  miviates  or  chlorides,  so  that  nitric  acid  may  still  be  present 
when  one  or  the  other  of  these  tests  is  ^ected. 

QUANTrrATIVB  ANALYSIS. 

Convert  the  nitric  acid,  contained  in  a  measured  quantity  of  the  liquid,  to 
nitre,  in  the  way  above  described.  Convert  the  whole  quantity  oi  nitre  thus  ob- 
taineid  to  sulphate  of  potash  by  the  cautious  addition  of  strong  sulphuric  acid* 
Dissdve  this  salt  in  water,  and  evaporate  to  dryness.  Caldne  the  residue,  and 
afterwards  wash  it  with  alcohol,  to  remove  if  necessary  any  portion  of  free  suW 
phuric  acid.  For  every  one  hundred  grains  of  dry  sulphate  of  potash  thus  ob» 
tained,  we  may  estimate  that  there  were  present  in  the  measured  quantity  of 
liquid,  about  eighty-two  grains  of  liquid  nitric  acid,  (aqua-fortis,  bihydrate) — the 
bulk  of  which  by  measure,  may  be  easily  determined  by  caksulation.  Should 
the  dried  sulphate  be  very  acid  it  may  be  necessary  to  moisten  it  with  a  solution 
of  sesquicarbonate  of  ammonia,  and  re-expose  it  to  heat,  to  drive  off  the  volatile 
alkali  with  the  surplus  sulphuric  acid.  Sulphate  of  potash,  it  must  be  remeo^k- 
bered,  is  a  perfectly  neutral  salt. 


CHAPTER  XVIL 

POISOMING  BT  MURIATIC  Aao  OR  SHRfT  OP  SALT — RARELY  TAKBR  AS  A  POISON.  STHPu 
TOlfS^^POST-MORTBM  APPBARANCBS^KiUAirTITY  RSUOIRBD  TO  DEfiTntOY  LVB-^FATAIi 
CASBS-^TRBATHSMT.  CHBMICAL  AZIALTSIS— 4IBTBCTtON  OF  TUB  ACID  IN  FOBS  AMD 
MIXED  LiarnDS— -ON  ARTICLES  OF  CLOTHING — IN  GA8B8  OF  FOROBRT.  raOSPBORIC 
ACm'— >BZPBRIMBNTS  ON  ANIMALS— A  COMPARATIVBLT  INERT  SUBBTANCB— -TESTS  FOR 
PHOSPHORIC  AND  PTROPBOSPHORIO  ACIDS.      BORACIC  ACID. 

But  very  little  is  known  concerning  the  action  of  muriatic  add  or  hydrochloric 
acid  as  a  poison.  That  this  form  of  poisoning  is  not  yery  common,  may  be  in- 
ferred from  the  (act,  that  Orfila  has  reported  only  one  case,  communicated  to 
him  by  Dr.  Serres,  in  his  lai^e  work  on  Toxicok)gy  (i.  165.)  In  the  C6roner's 
report  for  England,  during  the  years  1837-8,  out  of  five  hundred  and  twenty- 
seven  cases  of  poisoning,  there  was  not  one  in  which  this  acid  was  the  poison 
used.    I  have  been  able  to  collect  the  reports  of  only  lAres  cases  of  poisontog  by 
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■muriatic  add  that  iiave  oocnrred  in  Ibif  metropoU^  daring  a  period  of  abctaea 
yearaL  From  this  aUUemeat  it  will  be  seen  that  the  medioo-lcgal  hiatCNTjr  of  Om 
kind  of  polaoniog  it  very  incomplete. 

8TMPT0M1. 

From  the  few  imperfect  reporta  that  have  yet  appewred,  the  symptoana  pro- 
4aoed  by  this  acid  do  not  differ  widely  from  tboee  caused  by  the  two  other 
mineral  adda*  described  in  the  preceding  chapters.  There  is  the  same  sensation 
of  burning  heat  extending  from  the  throat  to  the  epigastrium,  with  vomiting  ctf* 
a  highly  acid  liquid  of  a  dark  green  colour,  mixed  with  mucous  and  altered 
blood.  The  tongue  becomes  swollen  and  dry;  and  with  much  thirst*  there  is 
great  difficulty  of  deglutition.  The  tonsils  and  throat  are  inflamed.  It  is  said 
-that  there  is  an  escape  of  acrid  pungent  vapours  from  the  mouth,  when  the  acid 
ia  first  swallowed  (Orfila ;)  but  this  does  not  seem  to  have  been  observed  in  any  of 
the  reported  English  cases.  In  two  instances,  neither  the  vomitipg  nor  pain  in 
tlie  abdomen  was  urgent,  although  both  terminated  fatally.  The  chief  seat  of 
pain  was  in  the  throat  and  lauces.  In  one  instance,  in  which  probably  ao  ounce 
of  the  acid  had  been  swallowed,  the  individual  was  able  to  walk  to  his  home  at 
B  distance  of  three  quarters  of  a  mile.  In  general,  the  power  of  locomotion  ap- 
pears to  be  destroyed  in  mineral-acid  poisoning,  from  the  extreme  severity  of  the 
pain  (p.  164,  ante.)  The  pulse  has  been  observed  to  be  small,  frequent,  and  ir- 
regular; the  skin  cold  and  clammy.  The  intellectual  (acuities  have  remained 
dear  until  death. 

POST-MORTEM  APPCAIUVCBS. 

The  feuces,  larynx,  and  osophagus,  have  been  found  highly  inflamed,  the 
mocoQs  membrane  lying  in  detached  masses  or  actually  sloughing  away.  In 
one  instance  the  membrane  was  thickened.  The  coats  of  the  stomach  have 
been  so  much  corroded  that,  in  many  places,  there  was  only  the  peritoneal  tunic 
left ;  and  in  attempting  to  remove  the  organ  in  this  case,  the  parietes  gave  way. 
The  contents  have  been  sometimes  of  a  ydlowish,  at  others  of  a  dark  green 
cdour.  In  one  case,  where  the  fundus  of  the  gall-bladder  came  in  contact  with 
the  stomach,  it  was  observed  to  have  a  bright  green  colour,  arising  from  the 
weD-known  actton  of  this  acid  on  the  bile.  In  no  instance  yet  reported,  was 
the  stomach  perforated.  On  removing  the  contents,  the  lining  membrane  has 
been  found  Uackened,  and  presenting  a  charred  appearance — the  blackening 
extending  through  the  whole  length  of  the  duodenum,  and  being  especially 
marked  on  the  prominent  parts  of  the  numerous  valvulae  conniventes,  the  inter- 
vals being  stained  of  a  greenish-yellow  colour,  from  the  action  of  the  acid  on  the 
bile.— (Case  by  Mr.  Quekett,  Med.  Gaz.  xxv.  285.)  When  death  did  not  take 
place  until  after  the  lapse  of  several  days,  the  coats  of  the  stomach  were  highly 
inflamed,  and  for  the  most  part  in  a  sloughing  state  ;«-large  dark  shreds  of  mem- 
biane  were  hanging  from  the  sides  of  the  organ,  especially  about  the  pjdorus. 
The  inflammation  had  extended,  also  into  the  duodenum. 

In  a  case  which  occurred  in  1839,  related  by  Dr.  Galtier,  a  man  swallowed 
hydrochloric  acid  (quantity  not  known)  and  suffered  immediately  from  the 
uaoal  symptoBis.  Ma^esia  and  other  remedies  were  employed,  but  he  died 
in  twelve  hours.  On  inspection,  nine  hours  after  death^^the  gall-bladder  was 
fonnd  distended,  and  of  a  briffht  yellow  colour,  the  stomach  of  a  leaden  cploor, 
and  its  vessels  gorged  with  black  bloody — ^the  coats  so  much  destroyed  that  in 
some  parts  oidy  die  peritoneum  remained,  and  they  gave  way  on  being  ^dkd. 
The  mucous  membrane  was.  unequally  blackened  and  corroded  in  patches. 
The  jama  appearance  was  presented  by  the  mucous  membrane  of  the  duode* 
17 
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num,  especiftlty  at  the  ed^es  of  the  valmlae  conniventes.  In  the  interspaeei 
ih6  membrane  wad  stained  with  a  gpreenish-yellow  colonred  bile.  (ToxicolO'* 
gie,  i.  216.)  It  does  not  appear  that  any  attempt  was  made  to  determine  th0 
presence  of  muriatic  acid  in  the  contents  of  the  viscera:  the  case  is  thus  left 
somewhat  incomplete. 

QUAKTmr  RBQUIREP  TO  DESTROY  LIFE. 

With  r^dpect  to  this  question,  and  the  period  at  which  the  case  proves  fataf, 
there  is  no  reason  to  suppose  that  the  muriatic  acid  difTers  from  the  sulphuric 
and  nitric  acids  in  relation  to  ihese  points.  The  cases  &at  have  hitherto  oc'^ 
eurred  throw  but  little  light  upon  these  questions.  The  medical  jurist  must 
be  content  to  draw  an  inference,  the  fairness  of  which  cannot  be  disputed^ 
When  it  is  based  upon  the  strong  analogy  which  exists  between  the  effects  of 
this  and  the  other  two  acids.  The  facts  at  present  before  us  are  these. — ^In 
one  case,  two  ounces  destroyed  life  in  thirty-three  hours ;  in  a  second,  the 
same  quantity  killed  the  person  in  eight  days;  and  in  a  third,  a  like  dose 
proved  fatal  in  Jive  houm  and  a  half.  This,  I  believe,  is  the  most  rapidly 
fatal  case  on  record.  The  smallest  dose  that  appears  to  have  destroyed  life 
Was  about  an  ounce.  The  patient  died  in  fifteen  hours.  In  the  case  reported 
by  Orfila,  the  dose  was  an  ounce  and  a  half,  and  this  proved  fetal  in  about 
eighteen  hours.  If  cases  of  poisoning  by  this  substance  were  more  frequent, 
it  Would,  no  doubt,  be  found  that  not  only  might  death  take  place  within  a 
much  shorter  period,  but  that  a  much  smaller  quantitv,  even  one  drachm,  might 
prove  fatal.  All  the  cases  of  poisoning  by  this  acid,  which  I  have  found  re- 
ported, have  occurred  in  adults ;  some  from  accident,  and  others  from  suicide. 
There  is  .no  instance,  so  far  as  I  know,  in  which  muriatic  acid  has  ever  been 
used  for  the  purpose  of  murder. 

[Dr.  Toothaker  (Boston  Med*  and  Surg.  Journ.  xv.  270,)  reports  a  case 
where  an  ounce  of  the  officinal  acid  was  taken,  and  the  patient  recovered, 
though  With  long  continued  symptoms  of  irritation  of  the  gastric  mucotis 
membrane. — G.] 

The  following  case  reported  by. Mr.  Crawford,  (Lancet,  March  184f,)  Is  in 
Several  respects  interesting  to  the  medical  jurist 

A  woman  aged  forty,  took,  in  order  to  poison  herself,  two  ounces  of  a 
mixture  used  by  her  husband  for  the  purpose  of  browning  gun-barrels.  This 
mixture  was  stated  to  be  composed  of  equal  parts  of  tincture  of  steel  and 
strong  muriatic  acid,  with  a  few  drops  of  a  solution  of  corrosive  sublimate. 
Boon  after  she  had  taken  the  liquid,  she  vomited.  In  about  half  an  hour,  she 
was  seen  by  a  druggidt;  vomiting  had  then  ceased.  She  answered  questions 
rationally,  and  Was  sensible  until  she  died ;  but  made  no  complaint  of  heat 
or  pain  in  the  mouth,  throat,  or  epigastrium.  There  Was  no  thirst  The  pulse 
rould  hot  be  felt  at  the  extremities,  and  the  heart's  action  was  very  feeble. 
The  muscles  of  the  extremities  felt  hard,  as  if  contracted.  She  died  in  about 
five  hours  and  a  half  after  taking  the  mixture.  Two  hours  before  death,  the 
bowels  were  opened  twice.  On  inspection,  the  stomach  was  found  contracted, 
and  its  mucous  membrane  thrown  into  ridges  and  furroWs.  The  ridges  were 
of  a  brown  colour,  as  if  charred ;  when  the  surface  was  scraped,  it  could  be 
readily  peeled  off,  and  the  part  exposed  showed  numerous  small  black  granules, 
which  seemed  to  be  nothing  more  than  altered  blood.  The  furrows  were  of 
a  fine  stftariet  cx)lour.  It  was  not  perforated.  Appearances  similar  1o  these 
were  noticed  in  the  duodenum  and  jejunum.  The  lower  part  of  the  oesophagus 
was  charred,  ahd  its  lining  membrane  was  easily  peeled  ofl''.  There  is  no  ac- 
•ount  given  of  the  state  of  the  mouth,  fauces  and  larynx.  There  is  no  doubt 
xiAi  tiie  active  agent  and  cause  of  death  here  was  m::riatie  acid.    An  analysis 
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of  the  mixture  proved  this,  for  it  yielded  an  abundance  of  that  acid#  and  i 
quantity  of  iron;  but  there  was  no  trace  of  bichloride  of  mercury. 

TREATMSNT. 

The  same  as  in  poisoning  by  sulphuric  and  nitric  acids.  (See  ante,  p. 
169.) 

CHBIOCAL  ANALYSIS* 

The  commercial  acid  has  a  deep  lemon-yellow  colour.  It  contains  iron* 
and  oflen  common  salt,  leaving  a  residue  of  impurity  on  evaporation.  It  is 
cot  commonly  so  concerUraied^  as  to  possess  the  property  of  fuming  in  the 
air:  a  property  which  of  course  depends  on  its  strength,  and  therefore  may  be 
present  or  absent  in  any  given  specimen.  The  liquid  will  be  found  highly 
acid:<— it  tinges  organic  substances  of  a  yellow  colour,  and  corrodes  them.  ]..• 
When  boiled  with  copper,  there  is  but  little  acdon,  the  acid  is  in  great  part  dis- 
tilled over  in  vapour.  2.  The  acid»  if  moderately  pure,  may  be  boiled  en- 
tirely away  on  pure  mercury  without  being  affected  by  the  metal.  These  tests 
eminendy  distinguish  the  muriatic  from  the  two  preceding  acids*  3,  When 
boiled  with  black  oxide  of  manffanese,  in  fine  powder,  eblorine  is  evolved, 
known  by  its  colour,  odour,  and  bleaching  properties  on  litmus  and  other 
colouring  matters*  This  last  test  is  conclusive : — there  is  no  other  acid  which 
is  thus  affected  by  the  peroxide  of  manganese.  One  drop  of  mnriatic  a^^id  in 
a  tube  of  very  small  bpre,  will  give  satisfactory  results. 

Tests* — Whisn  the  acid  is  much  diluted  with  water,  Uie  property  of  evolving 
chlorine  with  peroxide  of  manganese,  is  lost.  In  this  case,  there  is  one  mos^ 
satisfactory  test  for  the  presence  of  muriadc  acid — ^the  nitrate  of  silver^  This 
test  gives,  widi  the  acid,  a  dense  white  clotted  precipitate  of  chloride  of  silver. 
The  precipitate  thus  formed  acquires  speedily  a  dark  colour  by  exposure  to 
light;  and  it  is  known  from  ajl  other  white  salts  of  silver,  by  "the  following 
properties,  1,  It  is  insoluble  in  nitric  acid,  2.  It  is  very  soluble  in  causdc 
ammonia*  3«  It  is  insoluble  in  caqstie  potash.  4.  When  dried,  and  heated 
on  platina  or  glass,  it  melts  like  a  resin,  forming  a  yellowish-coloured  sectile 
mass.  Unless  these  properties  be  possessed  by  the  precipitate,  it  is  im- 
possibly to  refer  the  ai^tion  of  the  test  to  the  presence  of  muriatic  acid.  The 
delicacy  of  die  silver  test  is  such,  that  it  will  easily  detect  the  thirteen-hun- 
dredth part  of  a  grain  of  muriatic  acid  in  a  minimum  of  water,  and  will  form 
a  perceptible  opalescence  (precipitate,)  when  the  acid  is  diffused  through 
290,400  times  its  weight  of  water. 

Objections. — ^It  may  be  objected  to  the  application  of  the  silver  test,  that 
other  acids  form  with  it  white  precipitates,  which  might  be  mistaken  for  the 
chloride  of  silver.  There  are  two  common  acids,  both  of  them  poisoujs,-" 
namely,  the  prussic  and  the  oxalic,  which  in  this  respect,  resemble  the  muri- 
atic. The  prussic  acid  would  be  immediately  known  by  its  odour,  or  by  the 
edect  of  heat  on  the  cyanide  of  silver.  (See  Prussic  Aoid.)  The  white  pre- 
cipitate produced  by  the  test  in  oxalic  acid,  is  known  from  the  chloride  by  its 
entire  solubility  in  nitric  aoid.  The  evaporation  of  a  portion  of  the  tested 
acid  liquid,  would  moreover  leave  crystals  of  a  solid  acid.  Iodic  acid  also 
gives  a  dense  white  precipitate  with  nitrate  of  silver,  and  the  iodate  of  silver 
thus  formed,  resembles  the  chloride  in  being  scarcely  soluble,  in  nitric  acid 
(except  when  boiled  in  a  large  quantity,)  and  soluble  in  caustic  ammonia. 
The  iodic  acid  is  a  substance  which  is  rarely  met  with  out  of  a  chemical  labo- 
ratory* It  is  immediately  known  from  the  muriatic  acid,  by  adding  to  the 
liquid,  sulphurous  acid  and  starch,  when  blue  iodide  of  farina  is  produced. 
Jhe  iod»l^  pf  silver  differs  from  the  chloride,  in  not  being  so  readily  changed 
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by  expotfnre  to  light:  and  in  being  decomposed  bycanstic  potash,  whieh  sepa- 
rates from  it  brown  oxide  of  silver.  The  oxalate  of  silver  is  also  thus  knourn 
from  the  chloride:  oxide  of  silver,  being  separated  from  it  by  an  alkali.  The 
chloride  is  unchanged  by  caustic  potash  until  heat  is  applied : — oxide  of  silver 
is  then  slowly  produced.  Caustic  potash  may  therefore  serve  to  distingnish 
these  precipitates  of  the  salts  of  silver  from  each  other. 

Again,  the  mixture  of  any  simple  acid,  such  as  the  acetic,  tartaric,  or  citric, 
with  a  solution  of  common  salt,  might  be  pronounced  to  be  muriatic  acid  from 
the  action  of  the  test,  when  in  reality  no  free  muriatic  acid  was  present.  A 
suspicion  of  this  kind  would  naturally  arise,  if  on  evaporating  a  portion  of  the 
acid  liquid,  a  large  quantity  of  a  solid  white  residue  was  obtainea.  The  diffi- 
culty in  such  a  case  may  be  removed  by  resorting  to  the  process  recommended 
in  speaking  of  sulphuric  acid  (ante,  p.  176.)  If  we  take  equal  quantities  of 
the  acid  liquid,  and  precipitate  one  portion  entirely  by  nitrate  of  silver, — then 
evaporate  die  other  portion  to  dryness,  dissolve  the  dry  salt  in  water,  and  pre- 
cipitate this  solution  entirely  by  the  test,  it  is  obyious  that  if  there  be  no  free 
muriatic  acid  present,  the  precipitated  chloride  will  have  exactly  the  same 
weight  in  the  two  cases.  The  precipitate  should  in  each  case  be  well  washed 
in  water,  acidulated  with  nitric  acid.  If  free  muriatic  acid  were  present,  the 
precipitate  obtained  in  the  former  case,  would  exceed  in  weight  that  obtained 
in  the  latter. 

In  liquiiU  C(mta\ning  organic  mff/f6r«.— -Such  li((tiids  will  have  a  highly 
acid  reaction.  It  might  be  supposed  that  the  nitrate  of  silver  would  serve  as 
a  good  trial-test;  but  it  must  be  remembered,  that  this  salt  is  liable  to  be  pre- 
cipitated by  numerous  organic  liquids,  such  as  vinegar  and  porter,  altiiough  no 
free  muriatic  acid  may  be  present.  This  arises  either  from  the  presence  of  chlo- 
rides in  most  liquids  of  this  description,  or  from  oxide  of  silver  being  itself 
precipitated  by  certain  organic  principles.  In  the  last-mentioned  case,  the 
precipitate  is  known  from  the  chloride  by  being  entirely  soluble  in  nitric  acid. 
This  test  for  muriatic  acid  cannot  however  be  safely  employed  in  the  analysis 
of  any  liquid  containing  organic  matter.  Under  these  circumstances  there  are 
two  ways  of  proceeding.  1.  To  distil  the  liquid  at  a  low  temperature  in  a 
retort  fitted  with  a  receiver.  Any  free  muriatic  acid  will  pass  over,  be  con- 
densed, and  may  now  be  safely  tested.  A  mixture  of  sulphuric  acid  with 
a  muriate  in  the  liquid,  would  produce  the  same  effect,  and  lead  to  error. 
The  action  of  nitrate  of  barytes  upon  the  acid  organic  liquid,  would,  however, 
show  whether  sulphuric  acid  were  present  or  not.  This  process  only  answers 
when  the  muriatic  acid  is  in  moderately  large  proportion.  If  the  quantity  be 
small,  none  is  obtained  unless  the  distillation  is  carried  to  dryness ;  but  then 
the  process  is  open  to  objection.  (See  Ann.  d*Hyg.,  Oct.  1842,  ii.  839.)  2. 
We  may  evaporate  to  dryness,  a  fractional  portion  of  the  organic  liquid;  cal-  * 
cine  any  residue,  and  observe  whether  on  disgestion  in  water  and  filtration, 
we  obtain  a  solution  of  a  chloride ;  if  not,  we  must  neutralisEe  the  acid  organic 
liquid  by  adding  carbonate  of  soda — then  evaporate  and  incinerate  the  residue. 
In  this  way,  we  obtain  all  the  muriatic  acid  contained  in  the  liquid  as  chloride 
of  sodium.  Should  any  chloride  result  from  the  first  evaporation  of  the  aoid 
liquid,  the  quantity  of  muriatic  acid  thus  obtained,  must  be  deducted  from  that 
which  results  in  the  last-mentioned  process. 

[The  nitrate  of  silver  though  a  delicate  test  for  muriatic  acid,  acts  in  a  similar 
manner  with  the  soluble  muriates,  and  hence  the  formation  of  the  characteristic 
precipitate  can  only  indicate  that  muriatic  acid  was  present,  but  does  not  de- 
monstrate whether  it  was  in  a  free  state.  Another  difficulty  arises  fW>m  the 
fact  of  this  acid  always  existing  as  a  constituent  of  the  gastric  juice,  of  whieh 
it  forms  akout  1-1 500th,  and  in  some  morbid  conditions  of  the  stomach  a  mueh 
larger  proportion.    Hence,  its  presence  in  the  stomach  in  minute  qm&tity  la 
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Wt  to  be  absohitdiy  sttEibated  to  its  iiifeiti«n»  or  that  it  waa  even  remotely  t)ie 
«ra«e  of  daath«*-0.] 

VomUed  malUra  and  eanienis  of  ike  $tomach.'~^The  process  is  the  same  ia 
the  two.  oasee.  The  liquid  should  be  separated  from  the  aoUd  portions  by. 
filttataon  through  cotton  or  paper.  If  acid,  we  must  proceed  as  directed  io^ 
speaking  of  the  analysis  of  an  organic  liquid.  In  giving  evidence  on  tbia 
point,  a  wilaess  may  be  fairly  asked,  whetlier  the  natural  secretions  of  the 
stomach  do  not  owe  their  acidity  to  the  presence  of  free  muriatic  acid.  The. 
experiments  of  Dr.  Prout  have  proved  that  this  is  really  the  case  :<— -that  the 
gastric  secretions  are  acid,  owing  to  the  presence  of  free  muriatic  and  acetic 
aeids.  An  objection  of  this  kind  is  answered  by  the  facts,— that  the  quantity 
of  free  muriatic  acid,  naturally  contained  in  the  gastric  secretions,  does  not 
exceed  the  1600th  part  by  weight,  n  e.  it  amounts  to  about  five  grains  in  sixr. 
teea  ounces  of  liquid.  (ProUt)  This  would  give  only  a  very  feeble  acicHiy^ 
and  but  a  trivial  result  with  the  test;  whereas,  the  liquid  may  be  intenael)^ 
add,  and  yield  a  large  quantity  of  muriatic  acid  on  being  dist^ed.  2.  The 
medical  jurist  would  look  for  the  characteristic  symptoms  and  post-moneny 
^>pearanQ|Bs,  before  he  inferred  that  the  mineral  acid  had  been  taken  as  a  poi*, 
son.  If  these  are  wanting,  and  the  qnanti^  of  free  muriatic  acid  is  but  smalU 
then  there  would  be  no  evidence  of  poisoning,  so  far  as  chemical  analysis  wa« 
eoncerned.  A  mixture  of  vinegar  and  salt  might  be  easily  mistaken  for  mu- 
riatic acid  in  an  organic  liquid,  but  no  muriatic  acid  would  be  obtained  on  dis<i 
tiUation,  aad  no  additional  quantity  of  chloride  would  be  obtained  on  neutsalir 
xation  by  carbonate  of  soda  and  incineration.  As  organic  matter  holds  muriati^^ 
add  with  strong  affinity,  Orfila  has  reconunended  that  it  should  be  precipitated 
by  a  strong  solution  of  tannic  acid,  before  distillation  is  resorted  to.t  The  liqu^ 
for  examination  may  be  neutra/f  owing  to  the  administration  of  antidotes*! 
The  muriatic  acid  may  have  been  neutralized  by  carbonate  of  soda  or  jaifi^. 
nesia.  This  would  be  discovered  on  evaporation,  and  the  quantity  of  resuluay 
alkaline  chlorjde. would  indicate  the  quantity  of  muriatic  acid.  But  to  apy 
inference  of  this  kind,  there^  are  very  strong  objections.  If  the  quantity  of 
chloride  of  sodium  be  smalls  the  results  might  be  referred  to  that  portion  of 
the  salt  which  always  exists  naturally  in  the  gastric  secretions ;  if  iarf(e,  the 
chloride  of  sodium  is  so  common  an  ingredient  in  most  kinds  of  food,  diaf  its 
presence  in  the  contents  of  the  stomach  might  csteris  paribus  be' fairly  ascribed' 
to  this  source.  On  the  whole,  then,  it  is  clear  that  the  chemical  eviden<je  \k 
poisoning  by  muriatic  acid  must  fail,  unless  tlie  acid  be  discovered  in  large 
quantity  abd  in  a  free  state,  in  the  contents  of  the  stomach ;  oi*  unless  there 
be  at  the  same  time  corroboratiTe  evidence  of  poisoning  from  symptoms  ju^ 
post-mortem  appearances.  It  need  hardly  be  observed,  that  owing  to  violent 
vomiting  or  medical  treatment,  aH  traces  of  die  acid  may  have  disappeared  from 
the  stomach,  notwithstanding  the  person  may  have  died  from  its  effects.  It 
does  nol  apqpear  that  muriatic  add  was  found  in  the  stomach  i^i  the  few  eases 
of  poiaoning  by  it,  which  are  on  record.  The  analyst  must  remember,  that  ii^ 
•xaminiag  the  stomach  of  a  person  poisoned  by  muriatic  acid,  he  may  disomy ejr 
arssnicf— some  of  the  common  varieties  of  the  aoid  containing  this  poison  a9 
SSI  impiirity, 

^  Qn  9otid  organic  si/^f/anr<9.-^hemical  evidence  may  be  obtained  from  thij^ 
amsscef  wben  other  sources  fail.  In  Mr,  Quekett's  case,  no  muriatic  acid  waa 
HgMnd  in  the  sloaaeh ;  but  the  nature  of  the  poison  was  accurately  determinid 
bf  JCXiminiBg  a  piece  of  the  deeeased*s  waistcoat,  on  which  saxfie  of:  the  acid 
swallowed,  had  become  accidentally  spilled.  By  digesting  the  stuff  in  warm 
distflled  watfeTt  a  highly  acid  liquid  aiay  be.  obtained  oo  filtratipp^  whic&»  if 
J— riatirr  add  be  present,  will  yield,  with  nitrate  of  silver,  a  white  precipitate^ 
paws  nsii^  111)  the  properties  of  chloride  of  silxer*    Th^  spots  produ(^d  on  bl^l^ 
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in  a  platina  capsnk,  and  add  finely  powdered  nrariafe  of  amnonia,  at  the  Mtdi^ 
time  applyinjP  a  high  temperatare  by  a  spirit  lamp.  If  phosphoric  add  be 
j^resent,  it  wm  escape  in  dense  white  flakes  as  a  volatile  and  strongly  acid 
Vapoor  (pyrophosphoric  acid)  plainly  distingnishable  from  the  white  vapour  of 
muriate  of  ammonia. 

*  When  phosphoric  add  has  been  heated  to  a  high  temperature,  it  becomes 
converted  to  Ptrophosphoric  acid,  and  its  chemical  properties  are  entirely* 
changed.  In  this  state,  It  may  be  otytained  by  acting  on  phosphorus  with  nitrfo 
acid,  and  evaporattog  to  a  syrup.  When  this  syrupy  extract  or  the  solid  add 
is  dissolved  in  water.  It  forms  a  strongly  acid  solution — ^whieh  Is  preclpltatad 
iffhiie  by  nitrate  of  diver,  whether  an  alkali  be  previously  added  or  not.  The 
pyrophosphate  of  sUver  Is  easOy  soluble  in  nitric  add.  Pyrophosphoric  add 
also  precipitates  Immediately  a  solution  of  albumen  in  water.  A  solotloo  of 
common  phosphoric  add  does  not  precipitate  this  animal  principle. 

Pho$phorou8  tf d(2.— This  add  differs  from  the  phosphorlCt  In  possessing  the> 
|»t>perty  of  reducing  at  a  bofllng  temperature  the  nitrate  of  silvert  chknlde  of 
gold,  and  corrodve  sublimate.  The  best  method  of  analysing  It  i^  to  convert  it 
by  nitric  add  and  heat  to  phosphoric  add,  and  then  apply  the  tests  for  this  bodjr^ 
It  should  be  remembered  that  the  acids  of  phosphorous  sometimea^contain  arseaio 
under  the  form  of  arsenic  acid.  The  presence  of  a  minute  trace  of  arsenic  may 
be  immediately  detected  by  the  appiieation  of  Reinsch*s  prooem  (See  poat^ 
Arsskic) 

.  BORACIC  ACID. 

According  to  MItscherllch,  this  solid  mineral  acid  is  a  very  virulent  poison,  but  ft 
does  not  begin  to  act  until  some  time  ^fter  it  has  been  administered  to  an  animal.' 
fie  found  that  one  drachm  killed  a  small  rabbit  in  seventeen  hours;  half  a 
drachm,  given  in  two  doses  at  an  interval  of  less  than  four  hours,  caused  the 
death  of  another  rabbit  In  about  twenty-six  hours.  The  symptoms  produced 
Vere  rapid  breathing  and  quick  pulse,  followed  by  debifity.  Spasms  super* 
vened,  with  colic  (!),  great  restlessness,  soft  and  mucous  faeces,  great  prostra- 
tion, and  convulsions.  Before  death  the  breathing  became  slow  and  the  body 
cold.  The  stomach  and  small  intestines  were  found  highly  inflamed.  He 
could  not  ascertain  that  the  acid  was  absorbed ;  but  Wohler  is  reported  to  have 
found  it  in  the  urine  of  a  dog  to  which  he  had  administered  it  (Med.  Times, 
Sept  1845,  p.  342.)  So  far  as  I  am  aware,  this  substance  has  never  produced 
any  serious  effects  on  tiie  human  body. 

CHEMICAL  ANALYSIS, 

Boradc  add  is  seen  in  white  scaly  crystals.  1.  It  h  not  very  sduUe  fa 
water,  but  gives,  when  boiled  in  water,  a  well-marked  acid  reaction.  2.  It  is 
soluble  in  alcohol,  and  when  the  flame  is  ignkcd,  tliis  acquires  a  rich  green 
colour.  3.  It  is  soluble  in  caustic  alkalies,  forming  the  class  of  borates,  if 
laisen  as  a  poison,  it  Is  likely  from  its  great  fnsdubility,  to  be  found  lit  the  con- 
tents of  the  stomach,  or  in  the  matter  ejected  by  vomiting. 
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CHAPTER  XVIIL 
fonomiio  n  mizhd  mtnbral  aciim^— aqoa  uoiAy  or  hitiiomuriatic  agii>— aqita 

JtCGlAA,  OR  MITRO-SOLPBORIO  ACID.  TS8TS  POR  THB  COMPOOTID  ACtDA— F£KUIBD 
POnOBIllO  BY  TBB  MIRBRAL  ACID8-— MAOlfOeiS  FROll  SYMPTOMS— OiAOBOSIS  FROM 
P06T>M0RTBM  APPBARANCES— K?ASB— -ACTION  OF  TBE  MJHERAL  ACIDB  05  DEAD  ANH 
MIL  MATTBB— BSATB  FROM  LATRNT  NATURAL  CAUSES  111  FOISONVB  BY  THE  MIMB- 
BAL  ACIDS. 

Ih  general  the  mineral  Bcids  are  taken  separately  as  poisons;  but  they  may 
be  taken  in  a  mixed  state;  especially  as  some  mixtures  of  this  description  are 
largely  used  in  the  arts.  Thus,  the  aqua  regia,  a  mixture  of  nitric  and  muriatie 
adds,  is  used  for  dissolving  gold  and  platina;  while  the  aqda  reoirje,  nitro-sul- 
phttric  acM,  Is  employed  for  dissolving  silver  and  separating  it  from  plated 
aitklea.  I  have  not  been  able  to  find  in  any  work  on  toxicology,  an  aocoont  of 
a  case  of  poisoning  by  the  nitro-muriatic  add;  but  Orfila  gives  one  case  of  poi- 
soning by  nitro-snlphuric  acid. 

A  man,  aged  twenty*lbor,  swalk>wed  a  muEture  consisting  of  one  ounce  of 
strong  nftrio  acid  and  two  drachms  of  strong  sulphuric  acid  The  usual  sym|y- 
toma  followed,  and  he  died  in  eight  hours.  The  post-mortem  appearances,  aa 
might  have  been  presumed  from  the  relative  quantities  of  the  two  acids  taken, 
were  more  those  of  nitric  than  of  sulphuric  acid.  (Toxiookigie  Q^n^rale,  L 129.) 
There  is  but  little  doubt  that  nitro-moriatkr  acid  would  produce  symptomst  and 
cause  appearances,  analogous  to  those  described  in  spniking  of  muriatic  acid; 
The  mixed  e^cts  of  nitric  acid  might  be  also  perceptible.  The  qouitity  re^ 
quired  to  destroy  life,  and  the  period  at  which  death  will  enaue,  may  be  iniinTed 
fifom  whi^  has  been  already  sdd  of  these  acids. 

CaBMtCAL  ABAlVSn. 

NifrihmyriaHe  oetrf.— This  Hqoid  Is  of  a  deep  ydlow  or  red  ooloor,  and  is 
Intensely  acid.— 1.  It  is  known  from  its  two  component  adds^  by  Immediatdy 
dissolving  pure  teaf-gold,  either  with  or  without  the  aid  of  a  gentle  heat.— 2.  Om 
boiling  a  portion  of  the  mixture,  chlorine  gas  is  evolved;  and  Ktmus  paper  i« 
bieacbed  at  the  mouth  of  the  vessel  If  the  mteed  adds  be  very  much  diluted 
with  water,  these  properties  are  tost — 3.  Muriatic  ackl  is  discovered,  by  adding 
to  It,  when  diluted,  nitrate  of  sttver.— 4.  Nitric  add  is  detected  by  boiling  in  it 
some  cuttings  of  copper— the  red  fumes  of  nitrous  add  are  evdved.  Unless 
there  be  sulphuric  ackl  present,  nitrate  of  barjrtes  will  give  no  precipitate  with 
the  dilnted  add.  It  is  difficult  to  understand,  that  it  wodd  ever  be  necessary  for 
legal  purposes,  to  determine  the  relative  proportions  of  nitric  and  muriatto  adds 
in  this  compound.  If  such  a  necessity  arose,  oxide  of  silver  might  be  used  to 
separate  the  muriatic  add,  and  tlie  quantity  of  this  deducted  from  the  whole 
qimotlty  of  add  experimented  on,  wouMgive  the  proportion  of  nitric  add« 
There  are  other  methods  of  a  purely  chemical  nature,  for  whtoh  ohemical  works 
may  be  consulted. 

NUro-wfyhurie  odd.— This  acid  may  be  easily  mistsken  for  sulphuric  aeid, 
since  it  gives  a  white  precipitate  with  a  salt  of  barytesy  and  the  nitric  add 
remains  eoneealed. 

Pfocut. — ^Add  carbonate  of  barytas  in  fine  powder  to  tbe  mixed  aeids,  laigdv 
diluted,  until  they  are  neutralized.  The  sulphuric  acid  alone  is  predpitate<l^ 
as  sttli^Ate  of  bary tes.    This  may  be  separated  by  filtration,  washed  with 
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Water  acidulated  with  nitric  acid,  dried  and  weighed,  b^  which  the  quantity  of 
•ulphuric  acid  will  be  determined.  The  filtered  liquid,  on  being  evaporated* 
will  yield  eryatals  of  nitrate  of  barytes,  in  which  the  presence  of  nitric  acid 
may  be  easily  determined  by  the  usoa}  tests.  In  the  arts,  it  is  common  to 
employ  a  mixture  of  sulphuric  acid  and  nitrate  of  potash,  instead  of  nitric  acid. 
In  this  case,  tite  earfoonate  of  barytes  would  precipitate  the  sulphuric  acid,  aa4 
leave  the  nitrate  unaffected,  so  that  the  analysis  is  rendered  more  easy.-  Both 
the  nitro-muriatic  and  nitro-sulphuric  aoids  discharge  the  colour  of  sulphate  of 
indigo  at  a  boiling  temperature. 

.  In  concluding  this  account  of  the  mineral  acids,  it  will  be  proper  to  oonsider 
the  medico4egal  questions  that  are  likely  to  arise  respecting  this  form  of  poi* 
soning,  in  addition  to  those  which  have  already  been  examined.  There  are 
some  questions  common  to  all  the  acids ;  and  these  were  succinctly  and  clearly  - 
stated  in  respect  to  nitric  acid  by  Tartra,  in  his  Traits  de  rEmpoisonnemeatt 
pablished  in  1809. 

1.  Can  paiwning  by  the  mineral  adds  be  feigned  ? 

It  might  seem  superfluous  to  raise  such  a  question,  yet  the  author  to  whom 
I  have  above  refened,  relates  an  instance  where  a  young  lady  pretended  that 
•he  had  swallowed  aqua  fortis,  but  the  imposition  was  easily  detected.  Yomitr 
'  ing  and  pain  in  the  abdomen  may  easily  be  feigned  |  but  the  hei  is,  there  are 
too  many  well-marked  peculiarities  in  poisoning  by  either  of  the  three  aoids, 
<lore  espeeiaUy  in  relation  to  their  looel  effects  on  the  tnouth  and  fauces,  to 
tender  sock  an  irapostun  suecessful* 

2.  Can  a  medical  jurUt  pronounce  jwlieiaUy  from  eymplome  onlj/t  that  a 
peroon  hae  been  poieoned  by  one  or  other  of  the  mineral  aeiaep 

If  we  And  &at  the  partienlar  symptoms  described,  of  intense  bummg  pafai 
in  the  throat  and  fauces,  have  immediately  followed  the  swallowing  of  soma 
•our  liquid  ;*— if  the  matter  vomited,  be  hi^rhly  acid, — dark-coloured  and  mixed 
with  shreds  of  mnevs  and  altered  blood*  mere  can  be  but  litde  doubt,  that  the 
symptoms  must  have  been  caused  by  one  of  these  mineral  aoids.  At  any  rate, 
there  is  no  disease,  commencing  suddenly  in  a  healthy  person,  which  would 
be  likely  to  produce  them.  A  doubt  may  arise,  whether  they  may  not  have 
been  caused  by  some  other  poison.  An  examination  of  the  mouth  and  fauces 
win,  however,  assist  the  judgment*  If  a  mineral  abid  were  the  cause,  and  it 
bad  been  taken  either  concentrated  or  butslighdy  diluted,  the  lining  membrane 
will  be  found  corroded,  discoloured,  and  dissolved ;— *itt  poisoning  by  sulphuric 
acid.  Kilt  a  brownish  white  colour,  if  recent,  and  by  nitric  acid,  of  a  yellow  or 
tuition  colour.  With  respect  to  diis  criterion,  however,  it  must  be  remembered 
Ihat  the  mucous  membrane  of  the  mouth  has  been  found  white  in  poisoning 
by  eaeh  of  these  acids.  Then,  again,  spots  indicative  of  the  nature  of  the  acid 
may  be  found  spilled  on  dieskin  or  clothes,  Whenever  the  cause  of  the  symp* 
loms  is  at  all  doubtftil,  no  opinion  should  be  expressed  in  favour  of  poisoning, 
unless  the  mineral  aoid  be  actually  discovered  in  the  matters  vomited  from  the 
•tomaeh* 

Z.  Can  a  medical  iurist  pronomiee  from  poet'moriem  appearanoes  only 9 
whfther  the  deceaeed  hat  been  poisoned  by  one  or  other  of  the  mineral  acide  f 
-— *Zacehias,  Plenck,  Moigagni,  and  many  medico-legal  writers,  have  laid  it 
down  as  an  axiom  in  legal  medicine,  that  the  only  certain  evidence  of  poi- 
soning, is  the  discovery  of  the  poison  itself  in  the  stomach  or  intestines^ 
According  to  Plenck ;  *<  Unieum  signum  certum  dati  veneni  est  notiiia  botanica 
inventi  venent  vegetabili^,  et  eriterium  ehemicum^  dati  veneni  mineralis."  It 
is  fortunate  that  &e  law  does  not  act  upon  this  doctrine;  for  as  there  are  very 
good  medical  reasens,  why  a  poison,  when  actually  the  cause  of  death,  should 
fiot  always  bo  fomid  in  tiie  stomaeh,  it  is  clear,  if  this  proof  were  required  in 
#11  cases,  that  a  oonvietioji  for  poisoning  wpold  frequendy  ipest  upon  pu^  acoi» 
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Aent  Perhapc  there  is  no  fonn  of  acute  pcnmiaf 9  in  irliich  a  medieal  jariil 
has  it  more  in  his  power  to  pronounce  an  opinion  itom  post-morleni  appear- 
ances, than  in  these  esses  of  death  from  the  mineral  acids.  Tartra  Ion;  sineo 
observed,  that  whenever  die  alimentary  canal  from  the  month  to  the  inlestines» 
Was  fottnd  corroded  and  converted  to  a  soft  fatty  subslsnce  of  a  bright  yellow 
or  brown  colonr,  when  it  was  easily  detached  from  the  subjacent  parfs^  and 
^ere  were  mafks  of  inflammation  or  gangrene  or  actual  perforation  of  the 
stomach,  there  could  be  no  doubt  that  these  effects  were  doe  to  a  mineral  amd, 
whether  the  acid  were  discovered  in  the  body  or  not»  Dr.  Christison  has  also 
adopted  this  view ;  and  he  very  properly  remarks  that  such  oases  must  be  con- 
sidered as  distinct  exceptions  to  the  general  role,  renrding  the  weakness  of 
.  evidence  derived  from  posfr^mortem  appearances.  Indeed)  it  may  be  inquired 
of  those  who  are  disposed  to  entertiin  an  adverse  opinion,  what  conceivable 
form  of  disease  can  produce  such  well*marked  appearances  simultaneously  in 
the  mouth,  fauces,  <K8ophagus>  stomach  and  intestines,  in  the  course  of  a  few 
houra  ?  In  the  case  of  Hvmphrey9^  given  in  a  former  chapter  (p.  47,  ante,) 
the  pHsoner  was  properly  convicted  of  murder  by  pmsoning  with  sulphnrie 
^d^  although  no  trace  whatever  of  that  poison  couM  be  discovered  in  the  body. 
On  these  occasions,  it  would  not  be  safe  to  trust  to  appearances  in  die  stomaeh 
elone.  I  have  seen  the  mucous  membrane  of  this  organ  very  much  blackened^ 
although  not  corroded^  in  a  case  where  deadi  had  taken  place  from  natural 
eauses,  t.  e.  perforation  of  the  stomachs  The  appearance  was  preeioely  like 
that  which  was  met  with  in  a  case  of  poisoning  by  sulphuric  add  (p»  I0tl» 
ante.)  It  is  therefore  necessary,  in  every  suspected  case,  that  attention  should 
be  paid  to  the  condition  of  the  moudi,  fttuces,  and  cssophagus.  The  sponta- 
neous and  morbid  changes  to.  which  the  stomadb  is  liaue,  do  not  afiect  these  ' 
parts.  If  the  latter  be  healthy  and  unaflfectedy  we  oannol  safely  infer,  in  a 
•doubtful  instance,  whatever  may  be  the  condition  of  the  stomaeh,  that  a  strong 
Buneral  acid  has  been  taken. 

This  question  respecting  the  value  of  evidence  from  post-mortem  appea^- 
umses  m  alleged  poisoning  by  sulphuric  acid,  was  raised  in  the  ease  of  Tk% 
ilueen  v.  Thoman.  (Monmouth  Lent  Assizes,  1847.)  There  were  some 
remarkable  points  about  this  case  (ante,  page  Ifft*)  The  deceased  was  an 
infant  ten  days  old,^the  acid  which  was  stated  to  have  eaused  its  death- was 
dfiuted  with  twenty^nine  parts  of  water.  There  were  the  nsnal  symptoms, 
and  the  child  died  in  two  days.  No  sulphuric  acid  Was  found  in  the  stomach, 
and  the  medical  evidence  of  the  cause  of  death  was  chiefly  based  on  the  post- 
mortem appearances.  According  to  die  medical  witness  who  examined  the 
body,  the  mouth  was  in  a  very  healthy  condition,  but  in  the  baek  part  of  tht 
fliroat,  the  mucous  membrane  was  corroded  and  detadied  in  several  places  t-— 
ihe  same  was  the  case  down  to  the  stomal  The  stomach  was  slighdy  in- 
flamed in  patches :  the  mucous  membrane  was  so  much  softened  that  it  could 
be  easily  removed  by  being  scraped  with  the  nail:  the  small  intestines  wefe 
also  corroded,  but  in  a  less  degree  dian  the  stomach.  Another  medical  witness 
deposed  tSiat  there  was  corrosion,  amounting  to  almost  total  destruetton  of  the 
tinii^  membrane  of  the  cesophagus,  stomaeh,  and  intsstmes.  The  mouth,  widi 
die  exception  of  die  lower  lip,  presented  no  sign  of  eoceoriation  or  abrasion. 
{Pharmaceutieal  Times,  April  24,  1847,  102.) 

'  The  defence  tested  upon  two  assumptions  >—l.  That  die  spot  on  the  li^ 
might  have  arisen  from  a  diseased  nipple  in  the  nurse.  9;  That  as  there  wei« 
no  traces  of  the  action  of  the  acia  in  the  moudi,  the  appearances  in  the 
'  (esophagus,  stomach,  and  intestines,  might  have  been  produced  by  natuiFtd 
tenses !  .The  learned  judge  who  tried  the  case  leaned  to  this  view  in  chaiginff 
ittt  jury,  and  the  prisoner  was  acquitted. 
-   *nie  simple  medical  question  in  diis  case  is*— Were  die  witnesses  eorreet  im 
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Stating  Aat  there  wm  eorro$ton  of  Ae  oBSophagns,  stomach,  and  intestmaat 
The  view  adopled  by  ihem  vaa  enpported  by  the  iaet  tiiat  the  child  had  beea 
feen  to  vomit  Uack  and  red  matter,  and  its  clothes  weie  found  to  be  corroded 
in  various  places  by  the  action  of  some  acid.  The  non-discovery  of  sulphuric 
acid  in  the  body  does  not  at  aU  conlict  with  their  o|HQion  that  death  had  been 
caused  by  it,  and  they  very  properly  declared  that  no  naiur0l  cottss,  operatiiy 
within  the  short  period  of  two  days,  could  have  produced  the  appewrances 
lound  in  the  alimentary  canaL  There  is  no  reason  to  disbelieve  this  evidence^ 
and  the  absence  of  marks  or  injury  to  the  mouth  might  have  been  probably 
due  to  the  acid  having  been  poured  down  the  throat  gradually  by  a  spoon. 
This  would  be  renderod  all  the  more  easy  by  its  being  considerably  dBIuted 
with  water.  It  is  certain,  according  to  the  medical  evidence,  that  no  natural 
disease  could  have  produced  corrosioa  of  the  CMophagus,  stomach  and  intestines : 
and  the  prisoner  therefore  owed  her  acquittal  to  a  total  misapprehension  of 
die  medical  facts.  It  need  hardly  be  said  that  the  sore  nipple  of  a  female 
cannot  lead  to  the  chemical  destruction  of  the  alimentary  canal  of  a  duldL 
although  it  may  slowly  affect  the  lips  I  Such  a  case  as  this  reflects  but  little 
credit  upon  the  mode  in  which  criminal  prosecutions  are  carried  on  in  this 
country.  It  would  seem  as  if  a  desire  occasionally  existed  to  make  comi^ex 
and  unintelligible  to  the  minds  of  a  provincial  jury,  medical  facts  whidi,  if 
dearly  observed,  can  only  admit  of  one  constmction. 

In  cases  of  chronic  poisoning,  the  appearances  in  the  body  may  be  obscure, 
,and  present  nothing  characteristic. 

4.  ^  mineral  aetd  may  be  iniroduced  into  ike  dead  body*  1$  ii  poieible  to 
determine  lohether  the  corrorive  poi$on  ha»  been  taken  during  Ufe^or  deeifcntdiy 
introduced  afltr  dstflA^— This  question  is  purely  speculative;  for  it  is  difficult 
to  understand,  how  a  strong  mineral  acid  should  be  introduced  into  the  stomach 
of  a  dead  subject,  even  supposing  that  any  object  for  such  an  act  should  exist. 
The  oiAy  motive  would  be  the  imputing  of  a  chaige  of  poisoning  to  anotho', 
whicb  might  be  disproved  by  the  history  of  the  case,  without  reference  to  the 
discovery  of  poison  in  the  dead  body.  In  order  to  distinguish  such  a  case  tiie 
following  points  may  be  attended  to.  Those  who  die  from  this  kind  of 
poisoning,  generally  live  snfficiendy  long  to  allow  of  the  establishment  of  weU- 
marked  vital  reaction  in  the  organs  affected*  There  may  be  not  merely  a 
chemical  corrosion  of  parts,  but  marks  of  inflammation,  gangrene  and  the 
efllusion  of  lymph.  If  the  poison  were  swallowed  during  life,  these  effects 
would  be  apparent  from  the  mouth  and  fauces  downwards.  The  sulphuric 
and  nitric  acids  will  stain  and  corrode  the  parts  of  a  dead  body  with  which 
they  are  in  immediate  contact;  but  they  will  not  produce  any  appearance  of 
vital  reaction  in  the  surrounding  structures.  I  have  not  found  that  strong  sul- 
phuric acid  readily  charred  the  dead  stomach  or  duodenum  until  its  effect  was 
aided  by  heat,  nor  did  it  ever  pvoduce  a  red  or  inflamed  appearance  of  the 
mucous  membrane. 

6.  A  person  hoe  taken  a  mineral  acid  and  died,  le  it  poidble  to  determine 
tahether  death  Vws  produied  by  the  acid  or  by  eome  other  lateni  fout e^—This 
.questton  has  already  been  Ailly  discussed  in  relation  to  general  poiaonhig  (p. 
143,  ante;)  but  it  is  much  more  simple  and  more  easily  answered,  when  it  is  re- 
stricted to  poisoning  by  the  mineral  acids.  The  symptoms  preceding  death 
from  these  poisons,  and  the  well-marked  chemical  effects  produced  by  them 
from  the  mouth  downwards,  will  readily  enable  a  medical  jurist  to  form  an 
opinion  of  the  real  cause  of  death.  The  symptoms  produced  by  perforation  of 
the  stomach  from  disease,  somewhat  resemble  this  kind  of  poisoning ;  but  the 
course  of  this  disease  Is  to  destroy  Jile  by  indudog  peritonitis.  It  would  be,  in« 
deed,  a  singular  colncidenoe,  that  perforation  of  the  stomach  from  disease  and 
;PoisoBiog  by  a  otinaml  acid,  shouki  occur  simultaneously  in  a  person:  and  in 
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such  a  case,  a  decision  mIghC  be  difficult  Tiie  kiference  would  probably  be 
that  the  perforatioa  was  caused  by  the  poison.  (See  ante,  p.  146.)  Orfiia 
mentions  an  instance  where  a  patient  in  a  public  hospital,  had  an  ounce  and  a 
half  of  muriatic  add  given  to  him  by  mistake,  and  he  died  under  the  usual  symp- 
toms within  twenty-four  houra  On  inspection,  the  lips  were  found  black, 
the  tongue  brown,  thickened,  hard  and  dry: — the  pharynx  and  (esophagus 
were  of  a  deep  pnrple  red  colour,  and  excoriated  in  several  places.  The  sto- 
mach was  inflamed  and  gangrenous — its  mucous  membrane  separating  in 
layers; — the  duodenum  was  in  the  same  state.  The  jejunum  was  perforated 
by  a  lumbricus  wbkh  was  found  in  the  cavity  of  the  abdomen.  (Toxicologie,  i. 
155.)  There  was  no  doubt  in  this  case,  from  the  symptoms  and  post-mortem 
appearances,  tliat  death  was  immediately  due  to  the  action  of  the  mineral  acid. 
When  the  disease  is  merely  of  a  chronic  nature,  there  would  be  no  difficulty  In 
forming  a  diagnosis. 
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OXALIC  ACID. 

Oxalic  acid  is  one  of  the  most  powerful  of  the  common  poisons ;  but  its  use 
as  a  poison  is  almo^  entirely  confined  to  this  country.  Cases  of  poisoning  by 
it  are  generaHy  the  result  of  suicide  or  accident.  In  the  Coroners'  return  for 
1637-8,  there  were  nineteen  cases  of  poisoning  by  this  substance;  out  of  which 
•number  fourteen  were  the  result  of  suicide.  It  is  singular,  also,  that  the  greater 
number  of  these  occurred  in  the  county  of  Middlesex.  Accidental  poisoning  by 
oxalic  acid  has  arisen  from  its  strong  resemblance  to  Epsom  salts.  It  is  not 
often  that  we  hear  of  its  beitig  used  as  a  poison  for  the  purposes  of  murder.  Its 
intensely  acid  taste,  which  could  not  be  easily  concealed  by  admixture  with  any 
common  article  of  food,  would  infallibly  lead  to  detection,  long  before  a  fatal 
dose  had  been  swallowed.  I  have  known  several  trials  to  take  place  for  at- 
tempted poisoning  by  oxalic  acid, — ^in  two  i\i^  vehicle  selected  for  its  administra- 
tion was  coffee  or  tea,  and  in  one  which  occurred  recently,  the  poison  was  pow- 
dered and  mixed  up  with  brown  sugar  to  conceal  the  taste.  {Reg.  v.  Dickman^ 
Central  Criminal  Court,  February  1845.) 

SYMPTOMS. 

In  many  instances  of  poisoning  by  this  substance,  death  has  takefi  place  so 
rapidly,  that  the  individual  has  not  been  seen  alive  by  a  medical  practitioner.  If  the 
poison  is  taken  in  a  large  dose,  i.  e,  from  half  an  ounce  to  an  ounce  of  the  crys- 
tals dissolved  in  water,  a  hot  burning  acid  taste  is  experienced  hi  the  act  of  swal- 
lowing, and  vomiting  occurs  either  imnoediately  or  within  a  few  minutes.  Should 
the  poison  be  diluted,  there  is  merely  a  sensation  of  strong  acidity,  and  vomiting 
only  occurs  alter  a  quarter  of  an  hour  or  twenty  minutes.  In  some  instances, 
18 
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there  has  been  very  Itttie  or  no  vomitiii^;  vhfle  in  others,  thteeymptom  has  been 
inceasant  until  death.  In  one  case,  where  the  poison  was  macb  dihited,  ▼omit'* 
ing  did  not  occur  for  seven  hours.  (Christison,  221.)  The  vomited  matters  are 
highly  acid,  and  have  a  greenish  brown  or  almost  black  cdoor ;  they  consist 
chiefly  of  mucus  and  altered  blood.  In  one  instance,  reported  by  my  friend,  Dr. 
Geoghegan,  they  were  colourless.  (Med.  GasE.  xxxvii.  792,)  There  is  at  the 
same  time  great  pain  and  tenderness  in  the  epigastrium,  foHowed  by  cold  clammy 
perspiration  and  coimiMons.  In  a  case  which  occurred  at  Guy's  Hospital,  in 
May  1842,  where  about  two  ounces  of  the  poison  had  been  swallowed,  there 
was  no  pain*  Urgent  vomiting  and  cdlapse  were  the  chief  symptoms.  There 
is  in  general  an  entire  prostration  of  strength,  so  that  if  the  individual  be  in  the 
erect  position,  he  faUs;  there  is  likewise  unconsciousness  of  surroundhig  objects, 
and  a  kind  of  stupor,  from  which,  however,  the  patient  maybe  without  difficulty 
roused.  Owing  to  the  severity  of  the  pain,  the  legs  are  sometimes  drawn  up 
towards  the  abdomen.  The  pulse  is  small,  irregular,  and  scarcely  perceptible; 
there  is  a  sensation  of  numbness  in  the  extremities,  and  the  respiration,  shortly 
before  death,  becomes  spasmodic.  The  inspirations  are  deep,  and  a  long  interval 
elapses  between  them.  Such  are  the  symptoms  commonly  observed  in  a  ra^ndly 
fatal  case. 

Should  the  patient  survive  the  first  effects  of  the  poison,  the  following  symptoms 
appear:  There  is  soreness  of  the  mouth,  constriction  in  the  throat,  with  painful 
deglutition.— tenderness  in  the  abdomen,  with  irritability  of  the  stomach,  so  that 
there  is  frequent  vomiting,  accompanied  by  diarrhcsa.  The  tongue  becomes 
swoUeYi,  and  there  is  great  thirst.  The  patient  may  slowly  recover  from  these 
symptoms.  In  a  case  related  by  Mr.  Edwards  to  the  Westminster  Medfcal 
Society,  the  patient,  a  female^  lost  her  voice  for  eight  days;  but  whether  this  de- 
pended on  the  action  of  the  oxalic  acid  which  she  had  taken,  or  not,  it  is  diffi- 
cult to  say.  Certain  it  is,  that  this  poison  has  a  remote  effect  on  the  nervous 
system,  indicated  by  the  numbness  and  tingling  in  the  extremities,  which  have 
been  observed  to  remain  long  alter  the  patient  has  recovered  from  the  first 
effects. 

From  Dr.  Christison*s  experiments,  it  would  appear  that  this  acid  is  still  a 
poison,  even  when  so  diluted  as  to  lose  all  its  irritant  and  corrosive  properties. 
It  thus  differs  from  the  mineral  acids.  The  effects  vary  according  to  the  dose. 
In  a  large  dose,  but  much  diluted,  the  poison  appears  to  destroy  life  by  pro*  < 
ducing  paralysis  of  the  heart.  When  the  dose  is  diminished,  the  spinal  marrow 
Is  affected,  and  tetanus  is  one  of  the  symptoms :  when  still  less,  but  enough  to 
prove  &tal,  the  poison  acts  like  a  narcotic,  and  the  animal  dies  as  if  poisoned 
by  opium.    (On  Poisons,  219.) 

POST-MORTEM  APPEARANCES. 

The  lining  membrane  of  the  mouth,  fauces,  and  (esophagus,  is  commonly 
white,  although  it  is  often  coated  with  a  portion  of  the  dark  brown  mucous 
matter  discharged  from  the  stomach.  This  latter  organ  contains  a  dark-brown 
mucous  lx]uid,  often  acid  and  having  almost  a  gelatinous  consistency.  On  re- 
moving the  contents,  the  mucous  membrane  will  be  seen  pale  and  softened, 
without  alwasrs  presenting  any  marks  of  inflammation  or  abrasion,  if  death  have 
taken  place .  rapidly.  This  membrane  is  soft  and  brittle,  easily  raised  by  the 
scalpel,  and  presents  much  the  appearance,  which  we  might  suppose  it  would 
assume,  afler  having  been  for  some  time  boiled  in  water.  The  small  vessels 
are  seen  ramifying  over  the  surface,  filled  with  dark-coloured  blood,  apparently 
solidified  within  them.  The  lining  membrane  of  the  oasophagus  presents  much 
the  same  characters.  It  is  pale,  and  appears  as  if  it  had  been  boiled  in  water, 
or  digested  hi  akohol;  it  has  been  found  strongly  raised  in  kuigitudinal  raga» 


f 


OXALIC  ACID.      POflT-MOftXXM  AtPXJUUJrC£8«  307 

JDtemipted  by  patcliev  wiiere  the  membrane  has  beeome  abraded.  WHh  ra- 
ipeet  to  the  inteattnes.  the  upper  portion  of  the  canal  mtey  be  Ibund  inflamed; 
iHit  unleas-the  case  be  protracted,  the  appearances  in  these  viscera  are  not  very 
stron^y  marked.  In  a  recent  case  of  poisoning  by  this  acid,  where  two  ounces 
had  been  taken,  mh)  death  was  rapid,  the  coats  of  the  stomach  presented  almost 
the  carbonized  appearance  produced  by  sulpharic  acid,  owing  to  the  coloar  of 
the  altered  blood  spread  over  them. 

Oxalic  acid  does  not  appear  to  have  a  strong  corrosive  action  on  the  stomach, 
like  that  possessed  by  the  mineral  acids.  It  is  therefore  rare  to  hear  of  the  coats 
c^the  organ  being  perforated  by  it.  In  many  experiments  on  animals,  and  in 
some  few  observations  on  the  human  subject,  I  have  found  nothing  to  bear  oat 
the  view  that  perforation  is  a  common  effect  of  the  action  of  this  poison.  The 
acid  undoubtedly  rendera  the  mucous  coat  soft  and  brittle,  and  it  dissolves  by 
kuig  contact  animal  matter,  which  on  analysis  is  found  to  be  gelatin.  Its  solvent 
powera  on  the  animal  membranes  are  not,  however  very  strong,  as  the  folk>w- 
ing  experiment  will  show.  A  portion  of  the  jejunum  of  a  young  infant  cut  open, 
was  suspended  in  a  cold  saturated  solution  of  oxalic  acid  for  six  weeks.  At  the 
end  of  this  time,  the  coats,  which  were  white  and  opaque,  were  well  preserved, 
and  as  firm  as  when  they  .were  first  immersed,  requiring  some  little  force  with  a 
glass  rod  to  break  them  down.  On  boiling  a  portion  of  the  solution  of  oxalte 
acid,  there  was  no  change,  nor  did  nitric  acid  produce  any  precipitate.  On  add- 
ing a  weak  solution  of  jtannk:  acid  (which  is  not  aflfected  by  oxalic  acid,)  a  pre- 
cifHtate  of  tanno<gelatin  fell  down.  It  was  therefore  obvious  that  a  small  quan- 
tity of  the  gelatin  of  the  tissues  had  been  dissolved,  proving  the  independent  ex- 
istence of  that  principle  in  the  animal  membranes.  From  the  slight  solvent 
power  here  manifested  on  the  thin  coats  of  the  kitestines  of  an  )nbnt,  I  am 
joclined  to  doubt  whether  the  contact  of  the  acid  with  the  adult  stomach  after 
death,  would  lead  to  perforation  of  the  organ.  A  case  reported  by  Dr.  Qeo- 
^Itkegan,  whk^h  will  be  presently  mentioned,  is  decidedly  against  such  a  view. 
4  Dr.  Christison  refers  to  only  one  instance  in  which,  after  death  from  oxaUc 
acid,  the  stomach  was  found  perforated.  Orfila  and  Galtier  do  not  mention  a 
single  case.  One  instance,  hovrever,  has  lately  fallen  under  the  notice  of  Dr. 
Letheby.  An  unmarried  female,  set  22,  of  previously  g9od  health,  swallowed 
one  evening,  in  a^t  of  jeakMisy,  a  dose  of  oxalic  acid  (quantity  not  known,)  and 
.  the  next  morning  she  was  discovered  dead  in  her  room.  On  inspection,  the 
stomach  was  found  much  corroded  and  softened.  The  mucous  membrane  was 
much  blanched,  except  in  two  or  three  places,  where  there  were  small  black 
spots,  as  if  blood  had  been  effused  and  acted  upon  by  the  poison;  and  here  and 
there  a  blood-vessel  might  be  seen  ramifying,  with  its  contents  similarly  black- 
ened. The  coats  of  the  stomach  were  so  softened,  that  it  could  scarcely  be 
handled  without  lacerating  it.  At  the  cardiac  end  the  coats  were  of  a  pulpy 
or  gelatinous  consistency,  and  presented  numerous  perforations.  The  contents 
amounted  to  six  ounces,  and  were  of  a  dark  colour  like  porter,  with  but  little 
solid  matter.  The  liquid  was  strongly  acid ;  and  on  being  tested  was  found  to 
contain  about  three  drachms  of  oxalic  acid.  The  softening  effect  here  was  pro- 
bably due  to  long  contact  of  the  acid  after  death.    (Med.  Gaz.  xxxv.  49.) 

Dr.  Geoghegan  has  recently  published  a  detailed  account  of  the  appearances 
met  with  in  the  stomachs  of  three  persons  poisoned  by  oxalic  acid.  The  first 
was  taken  from  the  body  of  a  young  man^  who  must  have  died  in  about /vea/y 
miuules  after  swallowing  the  poison.  The  inspection  was  made  the  following 
day.  The  stomach  contained  about  eight  ounces  of  a  dark  brown  and  viscid 
matter,  resembling  coffee-grounds,  evidently  largely  impregnated  with  altered 
hflBmatosine,  and  possessing  an  acid  reaction.  The  mucous  membrane  of  the 
splenic  end  and  portion  of  the  body  was  of  a  deep  blackish-bFOwn  coloar,  and 
of  variable  intensity,  which  permitted  in  part  the  moderately  coarse  ramiform 
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yascnlarity  of  the  submucouB  texture  to  appear  through  it  as  a  blackish  aibo- 
rescence.  The  discoloured  condition  of  die  membrane  extended  in  narrow 
streaks  into  the  body  of  the  organ,  where  the  lining  membrane  was  otherwise 
of  a  uniform  light  purple  red  colour.  Near  the  pylorus  the  membrane  was 
translucent,  and  again  exhibited  the  dark  ramiform  vascularity  of  the  sub- 
mucous coat  The  mucous  tnnic  of  the  cardiac  portion  was  extremely  soft 
and  thin,  detachable  only  as  a  pulp,  and  in  parts  eroded.  In  the  body  of  the 
stomach  the  lining  coat  was  somewhat  thickened,  but  less  soft,  removable  in 
flakes  of  one-third  of  an  inch  ;  at  the  pylorus  not  thickened,  and  yielding  strips 
of.  one-fourth  of  an  inch.  The  other  organs  were  not  examined  except  the 
heart,  the  blood  in  the  right  cavities  of  which  was  fluid ;  and  the  colon,  the 
transverse  arch  of  which  was  much  contracted. 

In  reference  to  the  three  cases  Dr.  Geoghegan  makes  the  following  judicious 
observations.  Although  in  one  of  them,  the  contents,  including  no  inconsider- 
able amount  of  acid,  remained  in  contact  with  the  coats  of  the  organ,  no  per- 
foration was  observable,  the  solvent  energies  being  diffused  over  a  large  surface. 
The  dose  was  not  ascertained  in  any  of  the  cases.  Oxalic  acid  and  gelatin 
were  discovered  readily  in  the  contents  in  all.  The  quantity  of  poison  in  the 
contents  (an  inquiry  constandy  and  ignorandy  made  by  counsel)  was  in  the 
first  case,  about  three  to  four  grains ;  a  much  larger  amount  in  the  two  latter, 
especially  in  No.  3.  A  comparison  of  these  cases  with  those  already  on 
record  g^ves  as  the  ordinary  appearances  in  the  stomachs  of  persons  who  have 
succumbed  to  the  influence  of  oxalic  acid — 1.  Contents,  of  the  colour  of  coffee- 
grounds,  consisting  of  altered  insoluble  hsematosine  and  mucus,  and  separating 
into  a  supernatant  fluid  and  insoluble  deposit.  2.  Softening  of  mucous  mem- 
brane, with  various  shades  of  brown  coloration,  erosion,  or  gelatinization.  3. 
Brownish-black  ramiform  vascularity  of  submucous  tissue,  owing  to  the  imbi- 
bition of  the  acid  contents.  It  is  particularly  important  to  note  in  similar  cases 
the  coexistence  of  this  latter  condition  with  the  state  of  the  contents  just  de- 
scribed, as  the  ramiform  vascularity,  or  even  diffuse  brown  discoloration,  may 
and  does  present  itself  in  many  instances,  as  the  result  of  the  action  of  the  lactic 
acid  of  the  gastric  juice  only.  It  appears  evident  that  the  fatal  result  in  cases 
of  poisoning  by  oxalic  acid  cannot  be  referred  to  the  corrosion  of  the  stomach 
as  its  chief  cause,  but  rather  to  the  contemporaneous  and  eneigetic  action 
which  it  exerts  in  arresting  the  circulatory  forces.    (Med.  Gaz.  xxxvii.  792.) 

In  protracted  cases,  the  oesophagus,  stomach,  and  intestines,  have  been  found 
more  or  less  inflamed.  In  some  instances  there  have  been  scarcely  any  per- 
ceptible morbid  appearances  produced. 

[Death  may  ensue  from  oxalic  acid,  and  yet  no  traces  of  its  action  on  the 
alimentary  canal  be  observable  on  dissection ;  this  occurred  in  a  case  where 
an  ounce  had  been  taken.  (Lond.  Med.  Repos.  III.  380.) — G.] 

QUANTITY  REQUIRED  TO  DESTROY  LITE. 

A  trial  for  murder  by  this  poison  took  place  in  1832,  in  which  diis  question 
was  put  judicially  to  the  medical  witnesses.  One  deposed,  that  he  thought  ten 
grains  of  the  acid  was  sufficient  to  destroy  life,  another  that  it  was  not  suffi- 
cient. The  prisoner  was  acquitted.  A  question  of  this  kind  can  only  be 
solved  by  a  reference  to  recorded  facts;  but  unfortunately,  in  most  cases,  it  has 
been  impossiUe  to  determine  exacdy  the  quantity  of  poison  taken. 

Oxalic  acid,  it  is  to  be  observed,  presents  some  singular  anomalies  in  its 
effects.  In  one  case,  a  man  swallowed,  as  neaiiy  as  could  be  ascertained, 
three  drachms  of  the  crystals : — there  was  immediate  vomiting,  but  no  other 
urgent  symptoms,  and  he  recovered  in  a  few  hours.  In  a  second  instance,  a 
woman  took  nearly  half  an  ounce  of  oxalic  acid— the  usual  symptoms  appeared 
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-*4he  ToeoTered  in  six  days,  and.  was  able  to  leare  the  hospital.  Mr.  Sempie 
met  with  a  case,  where  a  girl  swallowed  about  two  drachms  of  the  poison  dis- 
solved in  water.  Vomiting  occurred  immediately.  In  about  twelve  hours  the 
more  urgent  symptoms  had  disappeared ;  but  there  was  still  tenderness  of  the 
epigastrium,  with  irritability  of  the  stomach.  In  the  course  of  a  few  days  the 
patient  was  quite  well.  In  February  1842,  a  case  occurred  at  King's  College 
Hospital,  where  a  girl  had  swallowed  two  drachms  of  the  acid,  dissolved  m 
beer.  The  only  symptom  from  whieh  she  suffered  on  admission,  was  pain. 
She  entirely  recovered  the  next  day.  Dr.  Babington,  of  Goleraine,  reports  a 
case  (Med.  Gaz.  xxvii.  870,)  in  which  a  girl  swallowed  by  mistake  two 
scruples  {forty  grains )  of  the  poison.  Severe  symptoms  followed,  chiefly 
marked  by  great  gastric  irritation.  It  was  a  week  before  this  girl  was  con-^ 
valescent,  and  a  much  longer  time  elapsed  before  she  was  able  to  resume  her 
duties.  In  all  of  these  cases,  it  is  to  be  observed,  proper  medical  treatment 
was  resorted  to ;  and  the  effects  of  the  poison  may  be  therefore  supposed  to 
have  been  in  a  great  degree  counteracted.  But  this  explanation  is  hardly  suf* 
ficient  to  meet  all  cases,  as  tlie  following  instance  will  show.  A  girl,  let  19» 
swallowed  two  pennyworth  (half  an  ounce)  of  oxalic  acid,  and  she  was  not 
admitted  into  St.  Thomas's  Hospital  until  half  an  hour  afterwards:  a  period 
had  therefore  elapsed,  within  which  death  has  frequently  taken  place^  When 
admitted  she  complained  of  great  heat,  and  a  sense  of  Iraming  about  the  throat 
and  fauces,  with  a  feeling  of  sickness  at  the  scrobiculus  cordis ;  and  th^re  was 
vomiting  of  a  large  quantity  of  bloody  frothy  mucus.  The  stomach-pump  was 
used,  and  a  quantity  of  prepared  chalk  in  water  was  injected  :^ime  water 
would  have  been  preferable.  After  this  she  appeared  sinking ;  collapse  waa 
coming  on ;  the  blood  left  the  surface ;  the  extremities  were  cold,  and  the  pulse 
was  hardly  perceptible.  Stimulants  were  given,  and  artificial  warmth  applied. 
The  next  day  there  was  great  soreness  of  the  month  and  tongue^and  the  latter 
was  swollen,  red,  and  tender ;  skin  hot ;  tenderness  on  firm  pressure  of  the 
stomach.  In  a  few  days  she  perfectly  recovered.  (Med.  Gaz.  i.  787.)  In 
the  summer  of  1845 1  saw  a  similar  case,  where  a  like  quantity  had  been  taken^ 
in  Guy's  Hospital :  and  here  the  extremities  were  very  cold;  but  there  was 
little  pain  on  pressure  of  the  abdomen  some  hours  after  the  poison  had  been 
taken.  This  female  recovered.  It  is  not  improbable  that  icUosynerasy  may 
account  for  these  anomalies :  u  e.  that  certain  constitutioas  are  with  difiiculty 
affected  by  this  poison. 

A  smaller  dose  than  half  an  ounee  of  the  crystals,  has  not,  so  far  as  I  am 
aware,  been  known  to  prove  fatal ;  although,  from  the  serious  efiects  which 
have  followed  doses  less  than  this,  it  is  probable  that  a  smaller  quantity  might 
destroy  life  when  medical  treatment  was  not  resorted  to.  Two  cases  have 
occurred  at  Guv's  Hospital,  where  in  eadi,  half  an  ounce  of  oxalic  acid  had 
been  swallowed.  Active  treatment  was  adopted,  and  both  patients  recovered. 
When  the  dose  is  upwards  of  half  an  ounce,  death  is  commonfy  the  result  i 
but  one  of  my  pupils  informed  me  oi  ^  case  where  a  man  recovered,  after 
having  taken  one  ounce  of  the  crystallized  oxalieacid  ;  and  Dr.  Brush  of  Dublin 
has  more  recendy  communicated  to  the  Lancet^  a  case  in  which  recovery  took 
place  perfectly  after  a  similar  dose  of  the  poison  had  been  taken.  The  acid 
was  in  this  instance  taken  by  mistake  for  Epsom  salts.  One  ounce  was  put 
into  a  tumbler,  and  boiling  vrater  was  poured  on  it  at  night*  About  halfpast" 
four  in  the  morning  the  patient^  a  man  aged  sixty,  stinred  up  the  liquid  and 
swallowed  the  whole.  Contrary  to  what  has  been  hitherto  observed,  there 
was  no  immediate  vomiting :— ^the  man,  having  discovered  his  mistake,  tried 
to  excite  it,  and  only  partially  succeeded  after  the  lapse  of  ten  minutes,  t^arm 
water  was  freely  given  to  him,  and  he  ejected  from  his  stomach  dark  grumous 
blood  mixed  wiUi  mncus*    The  usual  antidotal  treatment  was  Aan  resorted  to, 
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and  the  stomach-pump  used.  In  two  hours  symptoms  of  collapse  appeared. 
In  about  six  hours  the  skin  had  regained  its  warmth ;  but  there  was  no  pain  in 
the  stomach  or  any  part  of  the  abdomen.  The  secondary  symptoms  were  a 
burning  sensation  in  the  mouth  and  throat,  great  difficulty  iu  swaUowing,  thirst, 
acid  eructations,  and  drowsiness  ;  and  these  symptoms  continued  for  two  or 
three  days.  Vomiting  and  irritability  of  the  stomach  continued  until  the  sixth 
day,  but  from  this  time  the  recovery  was  rapid  ;  and  in  about  eighteen  days 
all  unfavourable  symptoms  had  disappeared.  (Lancet,  July  11,  1846,39.) 
This  must  be  regarided  not  only  as  an  anomalous  case  in  respect  to  symptoms, 
but  as  a  remarkable  instance  of  recovery  from  a  very  large  dose.  The  report 
is  incomplete,  in  not  stating  whether  the  vomited  matters,  underwent  analysis, 
and  whether  oxalic  acid  was  found  in  them. 

In  the  same  journal  is  reported  another  ease  of  recovery  aAer  an  ounce  of 
the  acid  had  been  swallowed.  The  man,  it  is  stated,  was  not  seen  until  four-' 
teen  hours  after  he  had  taken  the  poison;  and  he  bad, in  the  meantime, 
travelled  a  distance  of  ten  miles  to  Dublin.  He  had  immediately  taken  warm 
water.  On  his  arrival  in  Dublin,  magnesia  and  rhubarb  were  given  to  him. 
He  complained  of  a  burning  sensation  in  the  pharynx  and  oesophagus :  his 
tongue  was  coated :  his  pulse  small,  quick,  and  wiry.  There  was  anxiety  of 
countenance,  with  complete  prostration  of  strength.  The  palate  was  vesicated, 
and  the  pharynx  was  highly  inflamed :  there  was  tenderness  of  the  epigas- 
trium, with  vomitin£[  of  a  dark  grumous  matter  mixed  with  blood.  The  man 
ultimately  recovered,  but  for  a  long  time  aflerwards  he  complained  of  a  sense 
of  constriction  in  the  oesophagus.  (Lancet,  Sept.  13,  1845,  293.)  The  re- 
porter of  this  case  states,  that  the  quantity  of  the  poison  actually  taken  ex- 
ceeded an  ounce. 

According  to  the  experiments  of  Mitscherlich,  two  drachms  of  this  poison 
killed  a  rabbit  in  a  quarter  of  an  hour,  and  half  a  drachm  killed  another  in 
half  an  hour.  Fifteen  grains  produced  general  disturbance  of  the  functions, 
but  did  not  prove  fatal.  It  is  strange  that  this  experimentalist  should  assert 
that  oxalic  acid  does  not  produce  inflammation  of  the  intestinal  canal.  There 
are  several  cases  on  record  which  prove  that  this  is  a  mistake. 

It  may  be  proper  to  state,  that  this  poison  is  retailed  to  the  public  at  the 
rate  of  from  a  quarter  to  half  an  ounce  ibr  twopence,  and  one  ounce  for  four- 
pence  or  sixpence. 

PERIOD  AT  WHICH  DEATH  TAKES  PLACE. 

Equal  quantities  of  this  poison  do  not  always  destroy  life  within  the  same 
period  of  time.  In  two  cases,  in  which  about  two  ounces  of  the  acid  were  re- 
spectively taken,  one  man  died  in  twenty  minutes, — the  other  in  three-quarters 
of  an  hour.  Dr.  Ohristison  mentions  an  instance,  where  an  ounce  killed  a 
girl  in  thirly  minutes  ;  and  another  where  the  same  quantity  destroyed  life  in 
ten  minutet.  Dr.  Ogilvy,  of  Coventry,  has  reported  a  case  of  poisoning  by 
oxalic  acid,  in  which  it  is  probable  that  death  took  place  within  three  minutee 
after  the  poison  had  been  swallowed.  The  sister  of  the  deceased  had  been 
absent  from  the  room  about  that  period,  and  on  her  return,  found  her  dying. 
The  quantity  of  poison  taken  could  not  be  determined*  The  only  other  re- 
markable circumstance  in  the  case  was,  that  the  coats  of  the  stomach  were  so 
soflened,  that  on  an  attempt  being  made  to  remove  the  organ,  they  were  lace- 
rated by  the  weight  ef  the  contents.  The  intestines  and  left  lobe  of  the  liver 
were  also  found,  softened,  as  if  by  transudation.  This  is  the  most  rapidly  fatal 
case  on  record.  (Lancet,  Aug.  23,  1845,  205;  and  Med.  Gaz.  xxxvi.  831  r) 
Dr.  Ilifl*  has  communicated  to  me  the  particulars  of  a  case  in  which  the  wife 
of  a  druggist,  who  bad  taken  a  dose  of  oxalic  add,  was  found  dead  by  the  side 
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of  the  counter  within  a  few  minutes  after  she  had  been  seen  living.  The 
stomach  contained  a  black  viscid  acid  liquid.  The  mucous  membrane  was 
not  destroyed,  and  there  were  no  particular  signs  of  inflammation.  The  veins 
were  gorged  with  blood,  which  gave  a  very  peculiar  appearance.  The  tongue 
was  extremely  white,  but  neither  the  fauces,  osophagus,  or  alimentary  canal, 
presented  any  marks  of  inflammation.  The  vessels  of  ihe  brain  were  tiyrgid, 
and  the  pupils  were  diluted. 

When  the  dose  of  oxalic  acid  is  half  an  ounce  and  upwards,  death  com- 
monly takes  place  in  an  hour.  There  are,  it  must  h6  admitted,  numerous  ex* 
ceptions  to  this  rapidity  of  action.  Dr.  Ghristison  reports  two  cases,  which 
did  not  prove  fatal  for  thirteen  hours ;  and  in  an  instance  that  occurred  to  Mr. 
Fraser,  in  which  only  half  an  ounce  was  taken,  the  individual  died  from  the 
secondary  eflects  in  a  state  of  perfect  exhaustion,  twenty-three  days  after  taking 
the  poison. 

[An  interesting  case  was  recorded  by  Dr.  T.  Jackson,  {Boston  Med,  and 
Surg.  Joum.9  xxx.  17.,)  where  death  did  not  occur  until  the  tenth  day. — G.] 

TREATMENT. 

'  It  is  recommended  that  water  should  be  sparingly  given,  as  it  is  apt  to  lead 
to  the  more  extensive  diflusion  and  absorption  of  the  poison.  But  in  some 
instances  water  has  been  found  to  be  productive  of  great  benefit,  and  has  aided 
the  eflbrts  of  the  stomach  to  expel  the  poison  by  vomiting.  (See  the  case  by 
Dr.  Brush,  ante,  p.  209.)  The  proper  antidotes  are  chalk,  compound  chalk  pow- 
der, magnesia  or  its  carbonate,  made  into  a  cream  with  water,  and  freely  exhi- 
bited; or  the  bicarbonate  of  magnesia  may  be  at  once  employed.  These  remedies 
appear,  from  cases  hitherto  reported,  to  have  been  very  efficacious  when  timely 
administered.  A  case  in  which  this  treatment  was  successful  will  be  found  re- 
ported by  Mr.  Tapson.  (Med.  Gaz.  xxxi.  491.)  The  woman  is  said  to  have 
swallowed  two  ounces  of  the  acid ;  but  this  is  obviously  a  mistake.  I  agree 
with  Dr.  Ghristison  in  thinking  that  it  is  more  likely  to  have  been  two 
drachms.  A  mixture  of  lime-water  and  oil  might  be  advantageously  em- 
ployed. If  much  fluid  has  been  swallowed,  then  the  stomach-pump  may  be 
resorted  to,  and  the  stomach  well  washed  out  with  lime-water.  The  poison 
in  many  instances  acts  with  such  rapidity,  as  to  render  the  application  of  these 
remedies  a  hopeless  measure.  The  exhibition  of  the  alkalies, — potash,  soda, 
or  their  carbonates,  must  in  all  cases  be  avoided  :  since  the  salts  which  they 
form  with  oxalic  acid,  are  as  poisonous  as  the  acid  itself.  In  the  after-treat- 
ment (in  the  stage  of  collapse)  warmth  should  be  apphed  and  stimulants  ex- 
hibited. 

[There  is  no  doubt  of  the  proprie^  of  a  sparing  use  of  diluents  in  the  pri- 
mary treatment  Experience  has  shown  that  the  same  quantity  of  acid  given 
in  substance,  or  in  solution,  will  produce  the  most  rapid  and  poisonous  eflfects 
in  the  latter  condition. — 6.] 

CHEKICAL  ANALYSIS.. 

In  the  simple  s^o/f .r— This  acid  may  be  met  with,  either  as  a  solid,  or  in 
solution  in  water.  Solid  oxalic  acid:  It  is  seen  more  or  less  prefectly  crys- 
tallized in  four^sided  prisms,  in  which  respect  it  diflfers  from  all  other  acids, 
mineral  and  isegetable*  The  crystals  are  unchangeable  in  air.  They  are  solu- 
ble in  water,  and  even  in  anhydrous  alcohol;  readily  in  alcohol  at  0*815. 
The  solubility  in  water  is  variously  stated.  I  have  found  some  specimens 
much  more  soluble  than  others ;  and  the  conclusion  from  the  experiments 
which  I  have  made  is,  that  the  aeidis  soluble  in  from  twelve  to  fourteen 
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times  its  weight  of  water.  If  tfiere  be  any  adhering  nitric  acid  about  the  cr3rs- 
tak,  they  are  mnch  more  soluble.  It  is  worthy  of  remark  that  this  solution, 
unlike  &at  of  some  other  regetable  acids,  (tartaric  and  citric,)  undeigoes  no 
change  or  decomposition  by  keeping. 

The  crystals  of  oxalic  acid  are  liable  to  be  mistaken  for  those  of  two  other 
salts,  namely,  the  sulphate  of  magnesia  (Epsom  salts,)  and  sulphate  of  zinc 
(white  vitriol.)  The  chemical  differences  are,  however,  well  marked.  Oxalic 
acid,  when  heated  on  platina  foil,  is  entirely  volatilized,  or  only  a  very  slight 
residue  of  impurity  is  left,  while  the  sulphates  of  magnesia  and  zinc  are  fixed. 
If  the  three  substances  be  dissolved  in  water,  it  will  be  found  that,  while  the 
solution  of  oxalic  acid  is  intensely  acid,-*that  of  the  sulphate  of  magnesia  is 
neutral, — and  of  the  sulphate  of  zinc,  very  feebly  acid.  If  a  solution  of  caustic 
potash  be  added  to  the  diluted  solutions  of  the  three  bodies  in  water,  those  of 
magnesia  and  zinc  yield  white  flocculent  precipitates ;  that  of  oxalic  acid  re- 
mains unchanged.  The  most  simple  method  of  distingpishing  them  is  by  the 
taste.  Oxalic  acid  is  immediately  indicated  by  the  intense  acidity  of  its  solu- 
tion.^ 

For  the  further  analysis  of  the  acid,  the  crystals  must  be  dissolved  in  dis- 
tilled water:  but  should  a  suspected  solution  of  the  poison  in  water  be  pre- 
sented for  examination,  it  will  be  proper,  afler  testing  it  with  litmus  paper,  to 
evaporate  a  few  drops  on  a  slip  of  glass,  in  order  to  observe  whether  cr}*^stals 
be  obtained.  If  there  sh<}uld  be  none,  there  can  be  no  oxalic  acid  present.  If 
Jintand  distinct  prisms  be  procured,  then  it  will  be  proper  to  proceed  with  the 
analysis  of  the  solution. 

Tests. — 1.  Nitrate  of  silver.  When  added  to  a  solution  of  oxalic  acid,  it 
produces  an  abundant  white  precipitate  of  silver.  A  solution  containing  so 
small  a  quantity  of  oxalic  acid  as  not  to  redden  litmus  paper,  is  affected  by 
this  test  (see  p.  216;)  but  when  the  quantity  of  poison  is  small,  it  would 
be  always  advisable  to  co^icentrate  the  liquid  by  evaporation  before  applying 
it  The  oxalate  of  silver  is  identified  by  the  following  properties:  1.  It  is 
completely  dissolved  by  cold  nitric  acid,  by  which  it  is  known  from  the  chlo- 
ride, iodate  and  cyanide.  If  collected  on  a  filter,  thoroughly  dried  and  heated 
on  thin  platina  foil,  it  is  entirely  dissipated  in  a  white  vapour  with  a  slight 
detonation.  When  the  oxalate  is  in  very  small  quantity,  this  detonation  mav 
be  observed  in  detached  particles  on  burning  the  filter  previously  well  dried. 
2.  Sulphate  of  lime.  A  solution  of  oxalic  acid  is  precipitated  white  by  lime 
water  and  all  the  salts  of  lime.  Lime  water  is  itself  objectionable  as  a  test, 
because  it  is  precipitated  white  by  many  other  acids — as  the  carbonic,  tartaric, 
phosphoric  and  arsenious.  The  salt  of  lime,  which,  as  a  test,  is  open  to  the 
^ast  objection,  is  the  sulphate.  As  this  is  not  a  very  soluble  salt,  its  solution 
must  be  added  in  rather  large  quantity  to  the  suspected  poisonous  liquid.  A 
fine  white  precipitate  of  oxalate  of  lime  is  slowly  formed.  This  precipitate 
should  possess  the  following  properties : — 1.  It  ought  to  be  immediately  solu- 
ble* in  nitric  acid.  2.  It  ought  not  to  be  dissolved  by  the  tartaric,  acetic,  or 
any  vegetable  acid.  Unless  these  precipitates  be  obtained,  and  their  proper- 
ties, as  above  described,  determined,  it  cannot  be  said  that  oxalic  acid  is  pre- 
sent in  the  solution. 

Objections  to  the  tests.-^X  liquid  may  be  highly  acid,  yield  crystals  of  oxalic 
acid  c^  evaporation,  and  yet  neither  of  the  above-mentioned  tests  wUI  act.  This 
may  happen  when  nitric  acid  is  present  in  rather  large  proportion.  As  a  matter 
of  precaution  in  a  doubtful  case,  the  whole  of  tlie  solution  should  be  evaporated 
to  crystallization,  and  the  crystals  dried  and  re-dissolved  in  water,  before  per- 
forming the  experiments.  It  may  be  urged  that  the  nitrate  of  silver  precipitates 
other  acids.  Thus  it  forms  white  precipitates  with  the  muriatic,  prussic,  and 
iodic  acids,  bat  these  precipitates  are  insolublp  in  cold  nitric  acid,  and  do  not 
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detonate  when  dried  and  heated!  The  teits  gl^ee  only  a  rilgbt  tnrbldneas  with 
the  tartaric  and  citric  acids  when  highly  concentrated,  instead  of  the  abundant 
mfllc-white  precipitate  which  is  produced  in  a  solution  of  oxalic  add,  even  when 
considerably  diluted.  Besides,  there  is  no  common  add  but  the  oxalic  which  is 
predpitated  by  sulphate  of  lima  The  paratartaric  or  racemic  acid  is  precipitated 
by  the  test;  but  this  acid  is  so  rarely  met  with  as  scarcely  to  form  an  exception* 
Paratartrate  of  sQver  does  not  detonate  like  the  oxalate.  One  objection  to  etd" 
pheUe  of  lime  is,  that  it  precipitates  acid  as  well  as  neutral  solutions  of  the  salts 
of  baryta  and  strontia;  and  an  acid  solution  of  muriate  of  strontia  might  soo^e^ 
what  resemble  in  this  respect  a  solution  of  oxalic  acid ;  but  not  to  mention  that 
there  are  numerous  ways  by  which  this  kind  of  difficulty  may  be  easily  re- 
moved,—the  sulphates  of  barytes  and  strontia  are  eminently  distinguished  from 
oxalate  of  lime  by  their  rapid  precipitation,  and  by  their  perfect  insolubility  in 
nitric  acid. 

It  has  been  recommended  to  neutralize  the  oxalic  add  by  ammonia,  or  potash, 
before  applying  the  tests.  The  tests  then  certainly  precipitate  the  oxalic  acid 
more  rapidly  and  abundantly.  The  objections,  however,  to  the  results  become 
more  numerous;  and  although  these  are  easily  susceptible  of  bdng  removed  in 
the^  hands  of  a  practised  toxicok^'st,  it  must  be  confessed  that  just  doubts  might 
often  be  entertained  of  the  accuracy  of  the  inference  drawn  from  them  by  those 
who  are  not  experienced  in  analysis.  If  the  poison  be  already  neutralized,  as 
under  the  form  of  oxalate  of  ammonia,  we  have  no  alternative  but  to  ap|riy  them. 
But  we. must  remember  that,  while  the  two- tests  above  mentioned,  nitrate  of 
silver  and  sulphate  of  lime,  are  precipitated  by  very  few  acidt^  they  are  precipi^ 
tated  by  numerous  salu^  and  the  precipitates  possess  properties,  which  it  is 
sometimes  difficult  to  distinguish  from  those  of  the  oxalates  of  lime  and  silver. 
Thus  the  alkaline  tartrates,  citrates,  carbonates,  phosphates,  pyrophosphates, 
borates  when  concentrated,  and  iodates,  are  precipitated  by  one  or  both  of  the 
tests,  like  the  oxalates ;  and  if  chloride  of  calcium  be  used  instead  of  the  sulphate 
of  lime,  the  alkaline  sulphates  would  also  be  precipitated.  It  may  be  observed, 
however,  that  the  recently  precipitated  tartrate  and  citrate  of  silver  are  distin- 
guished from  the  oxalate,  1,  by  their  being  decomposed,  when  boiled,  while  the 
oxalate  of  silver  retains  its  whiteness,  and  is  not  decomposed  at  a  boiling  heat, 
but  is  readily  dissolved,  forming  a  clear  solution,  if  oxalic  acid  be  in  excess. 
2.  The  dried  tartrate,  heated  on  platina,  burns  without  detonation :  it  becomes 
incandescent,  and  leaves  a  solid  residue  of  metallic  silver  In  a  white  fungous 
mass.  The  dried  citrate  partially  decrepitates,  and  leaves  a  grey  fibrous  residue 
of  metallic  sUver.  Thus,  then,  these  salts  differ  from  the  oxalate,  which  is  en- 
tirely dissipated  by  detonation.  Again,  sulphate  of  lime  does  not  precipitate  an 
alkaline  tartrate  or  a  citrate,  unless  the  salts  be  highly  concentrated,  while  an 
oxalate  is  precipitated  by  the  test  even  in  the  most  diluted  state.  If,  therefore, 
any  doubt  exist  respecting  the  nature  of  the  salt,  it  should  be  diluted  with  water 
before  adding  the  test.  The  dried  precipitates  also  differ.  The  oxalate  of  lime 
is  silently  converted,  when  heated  on  platina,  to  carbonate  of  lime  or  caustic 
lime,  according  to  the  temperature.  The  tartrate  and  citrate  undergo  partial 
combustion,  leaving  a  grey  or  carbonaceous  residue. 

Other  tests  might  be  used — as  for  instance,  the  Chloride  of  gold,  the  Sulphate 
of  copper,  and  solution  of  Strontia;  but  they  add  no  force  to  the  evidence  afforded 
by  those  above  mentioned,  and  we  may  conclude  that  when  we  obtain  from  an 
acid  solution,  a  solid  acid  substance  crystaHizing  in  well  defined  prisms,Xthese 
crystals  remaining  unchanged  in  air,  being  volatilizable  without  combustion;  and 
giving,  when  dissolved  in  water,  on  the  addition  of  the  nitrate  of  silver  and  sul- 
phate of  lime,  the  results  above  described,  there  can  be  no  doubt  that  the  sub- 
stance is  oxalic  acid.    Additional  tests  may.  or  may  not  be  employed,  but  any 
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eTidoDoet  short  cf  ibUh  flbenU  no^it  appears  to  me,  be  admitted  to  show4fae 
presence  of  the  poison. 

In  Uqmds  earUainmg  organic  matter.  The  process  is  the  same,  whether 
it  ^pply  to  liquids  in  which  the  poison  is  administered,  or  to  the  tnatiers 
vomitedf  or  lastly,  to  the  contents  of  the  stomach.  This  poison  readily  com- 
bines with  albumen  and  gelatin,  and  it  is  not  liable  to  be  decomposed  or  pre- 
cipitated by  these  or  any  other  organic  principles ;  it  is,  therefore,  commonly 
found  in  solution  in  the  liquid  portion,  which  will  then  have  a  greater  or  less 
jacid  reaction.  Should  the  liquid  be  very  acid,  we  must  filter  it  to  separate  any 
insoluble  matters ;  should  it  not  be  very  acid,  the  whole  may  be  boiled,  if 
necessary,  with  distilled  water,  before  filtration  is  performed.  A  small  quantity 
of  the  liquid  may  now  be  tested  by  a  solution  of  Sulpfiottof  copper.  This 
serves  as  a  trial  test :  for  oxalic  acid  is  the  only  acid  precipitated  by  it.  If  a 
greenish  white  precipitate  is  formed  either  immediately  or  in  a  few  minutes, 
oxalic  acid  may  be  present ;  but  if  none  be  formed,  then  either  there  is  no 
oxalic  acid  present,  or  it  is  in  very  small  quantity.  On  no  account  are  the 
tests  for  oxalic  acid  to  be  employed  in  liquids  containing  organic  matter,  since 
nitrate  of  silver  is  easily  precipitated  by  such  matters,  although  none  of  the 
poison  be  present  It  must  be  remembered  in  using  the  sulphate  of  copper 
as  a  trial  test,  that  it  will  not  precipitate  oxalic  acid  if  this  fa^  mixed  with  a 
strong  mineral  acid.  Should  the  liquid  be  highly  coloured,  it  may  be  first 
boiled  for  some  time  with  well-washed  animal  charcoal.  After  this  it  may  be 
filtered  and  concentrated  by  evaporation.  To  the  filtered  liquid,  acetate  of 
lead  should  be  added  until  there  is  no  further  precipitation ;  and  the  white  pre- 
cipitate formed^— -collected  and  washed.  If  any  oxaUc  acid  were  present  in 
the  liquid,  it  wiU  exist  in  Uiis  precipitate  under  the  form  of  oxalate  of  lead. 
There  are  two  methods  of  separating  oxalic  acid  firom  the  oxalate  of  lead. 

1.  Difiuse  the  precipitate  in  water,  and  pass  into  the  liquid  for  about  two 
hours,  a  current  of  sulphuretted  hydrogen  gas,  taking  care  that  the  gas  comes 
in  contact  with  every  portion  of  the  precipitate.  Black  sulphuret  of  lead 
will  be  precipitated;  and  with  it  commonly  the  greater  part  of  the  organic 
matter,  which  may  have  been  mixed  with  the  oxalate  of  lead.  Filter,  to 
separate  the  sulphuret  of  lead;  the  filtered  liquid  may  be  clear  and  highly  acid. 
Concentrate  by  evaporation ;  the  sulphuretted  hydrogen  dissolved  in  the  liquid 
is  thereby  expelled,  and  oxalic  acid  may  be  ultimately  obtained  crystallized  by 
evaporation  on  a  piece  of  plate  glass.  If  there  were  no  oxalic  acid  present 
in  the  precipitate,  no  crystals  will  be  procured  on  evaporation.  If  crystab  be 
obtained,  then  they  must  be  dissolved  in  water,  and  tested  in  the  way  above 
directed.  As  a  modification  of  this  test,  and  to  shorten  the  process,  I  have 
adopted  the  plan  of  digesting  the  precipitate  in  hydrosulphuret  of  ammonia, 
taking  care  not  to  use  too  much  of  this  compound.  Oxalate  of  ammonia  is 
obtained  in  the  filtered  liquid. 

2.  The  second  process  consists  in  boiling  the  precipitated  oxalate  of  lead 
in  water,  containing  a  small  quantity  of  sulphuric  acid  (the  proportion  regu- 
lated by  the  quantity  of  precipitate)  for  half  an  hour.  Sulphate  of  lead  is 
formed,  and  oxalic  acid  is  set* free;  this  becomes  mixed  with  any  surplus^ 
sulphuric  acid.  Filter,  and  neutralize  cautiously  by  ammonia ;  the  liquid 
often  becomes  turbid  from  the  precipitation  of  a  small  quantity  of  oxalate  of 
lead  suspended  by  sulphuric  acid.  Allow  this  to  subside,  and  then  test  it  with 
the  nitrate  of  silver  and  sulphate  of  lime.  The  characters  of  oxalic  acid,  if 
it  be  present,  are  immediately  brought  out;  the  sulphate  of  ammonia,  here 
formed  simultaneously  with  the  oxalate,  does  not  in  the  least  interfere  with  the 
application  of  the  tests.  I  have  used  both  of  these  processes  in  cases  of 
poisoning,  and  have  succeeded  in  detecting  a  small  quantity  of  oxalic  acid  by 
them,  in  the  coiitents  of  the  stomach.    £i  two  cases  there  had  been  violent 
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Tomkiiifr— one  proved  fiital  in  twenty  minuteiy  (he  other  is  &ree  quartenrof: 
an  hoiur.  Of  the  two  processes,  the  first  is  the  best  adapted  for  obtaining 
oyatallised  oxalic  add ;  the  second  is  the  more  expeditious  for  obtaining  che* 
nucsl  evidence  of  the  presence  of  the  poison. 

It  may  be  observed,  that  oxalic  acid  may  be  separated  from  many  kinds  oi 
oiganks  matter  by  ito  ready  solubility  in  alcohol  at  (0.  81fr«)  In  employing 
thui  agent  it  would  be  proper  to  evaporate  the  liquid,  and  digest  the  dry  residue 
in  hot  alcohol. 

ObjeclioM*    If,  in  the  course  of  this  analysis,  acetate  of  lead  should  give 
no  precipitate  wi^  the  liquid  even  when  neutralized,  then  oxalic  acid  is  not 
^present  in  a  quantity  sufficient  to  be  detected.     If  it  should  give  a  precipitate, 
still  there  may  be  no  oxalic  acid  present.     The  medical  jurist  must  remember, 
that  the  acetate  of  lead  is  precipitated  by  most  kinds  of  organic  matter,  and 
by  many  mineral  and  vegetable  acids  and  their  salts.     Thus,  if  he  be  operating 
on  the  contents  of  the  stomach,  the  presence  of  Epsom  salt,  (sulphate  of 
magnesia,)  any  alkaline  sulphate,  common  salt  (chloride  of  sodium, — any  tar- 
trate, citrate,  phosphate,  or  carbonate,  would  occasion  a  white  precipitate  with 
the  acetate  of  lead.     The  presence  of  the  sulphuric,  muriatic,  tartaric,  citric, 
acetic,  gallic,  or  tannic  acid,  either  free  or  mixed  with  any  of  the  above-men- 
tioned salts,  would  produce  (he  same  result.     A  mixture  of  vinegar  and  salt, 
or  of  lemon  juice  and  Epsom  salts,  would  give  an  acid  reaction,  and  be  pre- 
cipitated by  acetate  of  lead  like  the  oxalic  acid     Common  London  porter  is 
acid,  and  is  precipitated  by  all  the  salts  of  lead.     The  answer  to  any  objection 
of  this  kind  is,  tluit  the  analyst  does  not  decide  on  the  presence  of  oxalic  acid 
from  the  effect  of  acetate  of  lead  on  the  suspected  liquid ;  but  from  the  action 
of  the  proper  tests  for  the  poison  on  the  acid  substance  separated  by  sulphu- 
retted hydrogen  from  the  precipitate  which  is  formed  by  the  acetate.     This 
latter  is  not  a  test,  but  merely  a  means  of  separation  to  enable  us  to  apply 
ther  other  tests  with  safety.    The  nitrate  of  lead  may  be  substituted  for  the 
acetate.     It  has  this  advantage,  that,  unlike  the  acetate,  it  is  not  so  readily 
precipitated  by  the  tartaric,  citric,  or  gallic  acid.     Orfila  condemns  the  plan 
here  recommended  for  the  separation  of  oxalic  acid,  because  the  same  results, 
would  be  obtained  if  binoxalate  of  potash  or  salt  of  sorrel  were  present  in  the' 
organic  liquid.     Sorrel  is  much  used  in  soup  in  France,  but  not,  so  far  as  I 
know,  in  England :  hence  the  objection  is  one  of  a  national  character.    In 
order  to  remove  the  supposed  difficulty,  Orfila  proposes  that  the  evaporated 
oiganic  liquid  should  be  repeatedly  digested  with  pure   alcohol  at  common 
temperatures :— this,  according  to  him,  will  dissolve  the  oxalic  acid,  but  not 
the  binoxalate,  and  thus  the  two  may  be  separated,     (i,  190.)     It  would  be 
indeed  unfortunate  for  medical  jurists  if  they  were  obliged  to  rely  upon  this 
process.     Alcohol,  as  pure  as  it  can  commonly  be  procured,  will  certainly 
acquire  an  acid  reaction  when  digested  on  binoxalate  of  potash.     Hence,  by 
relying  on  Orfila's  process,  the  analyst  would  be  deceived,  and  would  pro- 
nounce oxalic  acid,  as  such,  to  be  present,  when  the  deceased  might  only  have 
partaken  of  the  supposed  sorrel  soup.     In  9rder  to  meet  this  objection,  it 
appears  to  me  that  we  should  inquire  whether  it  is  likely  that  the  deceased  had 
eaten  of  sorrel? — ^what  were  his  symptoms  before  death? — ^whether  he  died 
suddenly  after  partaking  of  some  liquid  or  solid? — whether  there  were  any 
peculiar  post-mortem  appearances  in  the  fauces,  oesophagus,  or  stomach  ? — 
whether  the  quantity  of  oxalic  acid  found  in  the  stomach,  would  not  be  utterly 
incompatible  with,  the  hypothesis  that  it  was  due  to  the  presence  of  salt  of 
sorrel  taken  at  a  meal  ?    A  case  of  criminal  poisoning  by  oxalic  acid,  is  not 
likely  to  occur  where  an  answer  to  one  or  more  of  these  questions  would  not 
be  obtained. 
It  is  difficult  to  state  the  exact  length  of  the  period  after  death,  at  which  we 
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may  expect  to  diwover  this  poison  in  the  contents  of  the  stomach.  Having  on 
one  occasion  detected  it  in  the  contents  of  the  stomach  of  a  person  who  had  been 
poisoned,  I  placed  the  iiquid  aside  for  about ^oe  weeics  during  the  summer.  On 
re-examining  it  at  the  end  of  this  period,  it  had  i)ecome  highly  putrefied,  ammo- 
nia had  been  formed,  and  not  a  trace  of  the  poison  could  be  detected.  Never- 
theless, except  when  in  very  small  quantity,  and  under  exposure  to  extreme 
putrefaction,  oxalic  acid  does  not  seem  to  be  liable  to  disappear  in  contact  witli 
animal  and  vegetable  substances.  On  the  19th  of  January,  1835, /or/^  grtdni 
of  oxalic  acid  were  added  to  six  ounces  of  a  mixture  composed  of  gruel,  porter, 
and  albumen.  The  liquid  has  been  kept  in  a  bottle  loosely  corked ;  and  although 
upwards  of  twelve  years  have  elapsed,  the  liquid  is  still  acid,  and  oxalic  acid  may  # 
be  readily  detected  in  it  The  stomach  after  death  may  contain  no  traces  of 
the  poison.  This  will  happen  when  the  case  is  protracted,  vomiting  has  been 
urgent,  or  the  stomach-pump  emi^oyed.  On  the  other  hand,  the  poison  may 
be  present,  but  in  an  insoluble  form,  when  lime  or  magnesia  has  been  given  as 
an  antidote.  White  chalky  masses  may  in  this  case  be  found  adhering  to  the 
mucous  surface  of  the  stomach,  or  subsiding  as  a  sediment  In  the  liquid  con- 
tents. The  analysis  required  for  oxalate  of  lime  wUl  answer  for  the  oxalate  of 
magnesia. 

Delicacy  of  the  tettafor  oxalic  ircu/.— The  following  are  the  results  of  some 
experiments  on  the  tests  for  oxalfo  acid.  A  solution  containing  l-220th  of  a 
grain  of  the  common  crystallized  acid  had  a  moderately  acid  reaction;  and 
in  a  minimum  of  water  3rielded  readily  a  well-marked  precipitate  both  with 
nitrate  of  silver  and  acetate  of  lead  When  this  proportion  of  crystallized 
acid  was  diflfused  through  an  ounce  of  water,  t.  e.  96,800  times  its  weight,  the 
solution  had  no  acid  reaction,  and  the  above-mentioned  tests,  when  added, 
caused  no  perceptible  change.  The  action  of  the  tests  is  therefore,  in  this  as  In 
all  other  cases,  materially  affected  by  the  proportion  of  water  in  which^the  poison 
is  dissolved.  When  the  quantity  of  crystallized  acid  was  equal  to  the  170th 
part  of  a  grain  diffused  through  968Q  parts  of  water,  there  was  no  acid  reaction, 
and  the  nitrate  of  silver  produced  a  decided  precipitate,  while  the  acetate  of  lead 
caused  only  a, slight  milky  appearance.  The  same  quantity  of  crystallized  acid 
Vas  diffused  through  1,000,000  parts  of  water.  In  this  case  there  was  no  acid 
reaction.  The  nitrate  of  silver  produced  a  slight  opalescence,  but  the  acetate 
of  lead  caused  no  perceptible  change  in  the  liquid. 

In  order  that  the  acetate  of  lead  should  act  effectually,  therefore,  the  sdution 
of  the  poison  must  be  concentrated  to  the  smallest  possible  bulk.  With  less 
than  three  grains  of  oxalate  of  lead,  it  would  be  difficult  to  obtain  a  solution  of 
the  poison  fitted  for  testing.  This  quantity  would  correspond  to  only  about  one 
grain  of  crystallized  oxalic  acid. 

Although  the  nitrate  of  silver  is  an  exceedingly  delicate  test,  yet  a  certain 
weight  of  oxalate  of  silver  must  be  obtained,  in  order  to  demonstrate  the  true 
nature  of  the  precipitate.  Less  than  a  quarter  of  a  grain  would  hardly  give 
satisfactory  results;  but  this  quantity  would  correspond  to  about  one-eighth  of  a 
grain  of  crystallized  oxalic  acid. 

Oxalate  of  Lime, — When  the  oxalic  acid  exists  in  an  insoluble  form,  t.  e.  as 
white  chalky  masses  of  oxalate  of  lime,  the  following  process  may  be  adopted. 
The  suspected  oxalate,  previously  well  washed,  should  be  boiled  for  about 
twenty  minutes,  with  an  equal  weight  of  carbonate  of  potash,  in  distilled  water. 
A  partial  double  decomposition  takes  place: — the  undissolved  residue  containing 
some  carbonate  of  lime,  and  the  liquid  some  oxalate  of  potash.  The  liquid  may 
be 'filtered,  neutralized  by  nitric  acid,  and  then  tested  with  the  tests  already  de- 
scribed for  a  soluble  oxalate.  If  there  be  any  desire  to  determine  the  nature  of 
the  alkali  with  which  the  oxalic  acid  is  combined,  some  of  the  sediment  ob:a!ned 
firom  the  liquids^  or  scraped  from  the  surtace  of  the  stomach,  may  be  calcined  on 
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platina  folU  When  caostie  lime  or  magnesia  will  be  left,  easily  known  from  each 
other  by  their  respective  chemical  characters. 

OxaHt  add  in  organic  subHancea. — I  am  not  aware  that  oxalic  acid  has  ever 
been  distinctly  found  in  a  free  state  in  the  stomach  and  intestines,  excepting  in  those 
cases  in  which  it  has  been  taken  as  a  poison.  Combined  with  lime,  as  oxalate  of 
Hme,  it  constitutes  a  well-known  form  of  calculus  found  in  the  bladder.  In  certain 
diseased  conditions  of  the  system,  or  under  the  use  of  certain  articles  of  diet, 
oxalate  of  lime  is  also  freely  passed  in  a  microscopically  crystalline  condition  with 
the  urine.  I  once  found  traces  of  this  salt  in  a  calculus  in  the  intestine^  taken 
from  the  appendix  vermiformis  casci,  in  a  fatal  case  of  perforation:  hence  in  some 
instances  it  is  produced  in  the  human  body,  but  it  appears  to  become  imme- 
diately neutralized  and  rendered  harmless  by  the  base  lime  with  which  ft  meets 
in  the  secretions.  In  two  fatal  cases  of  perforation  of  the  stomach,  reported  by 
Mr.  Crisp,  it  is  stated  that  the  fluid  which  had  escaped  from  the  stomach  con- 
tauied  a  small  quantity  of  oxalic  acid.  There  was  no  satisfactory  evidence  as 
to  the  mode  in  which  this  acid  found  its  way  into  the  organ,  whether  by  morbid 
aecretion  or  otherwise:  hence  it  does  not  appear  to  me  that  the  alleged  discovery 
^  of  the  acid  in  these  cases  can  offer  any  objection  to  the  statement  here  made. 

Oxalate  of  lime,  it  may  be  remarked,  is  a  large  constituent  of  many  dry 
lichens ;  it  also  enters  into  the  composition  of  certain  substances  used  for  food 
or  medicine;  e.  g.  the  leaves  and  root  of  the  rhubarb  plane  (Rheum  pa/ma(um,) 
aorrel,  and  turnips.  The  stalks  of  the  leaves  of  the  rhubarb-plant  now  consti* 
tttle  a  very  common  article  of  food,  and  accidents  are  said  to  have  arisen  from . 
its  tiaving  been  eaten  in  large  quantity  before  the  leaves  were  fully  developed. 
The  foDowingcase  is  quoted  in  the  Medical  Gazette  from  the  American  Journal 
of  Medical  Sciences.  A  family  of  four  persons,  after  eating  very  freely  of  the 
leaves  of  the  domestic  rhubarb  or  pie-plant,  boiled  and  served  as  "  greens,"  were 
aU  of  them'shortly  afterwards  seized  with  severe  vomiting.  In  one  of  these  per- 
sona the  attack  was  followed  by  gastritis ;  but  the  others  recovered  directly  after 
the  vomiting.  (xxxviiL  40.)  It  is  stated  in  the  same  journal,  from  an  analysis 
by  Dr.  Long,  that  one  pound  of  the  plant  yielded  twenty-four  grains  of  oxalic 
acid;  but  as  this  is  combined  with  lime,  it  is  not  likely  to  exert  a  poisonous  ac- 
tion. It  is  a  question  whether,  in  certain  stages  of  its  growth,  the  oxalic  acid 
may  not  be  united  to  potash  as  binoxalate:  for  it  is  not  probable  that  the  quan* 
tity  cojitained  as  oxalate  of  lime,  in  a  moderate  portion  of  the  leaves  of  the  plant, 
would  cause  gastritis. 

The  exact  proportion  of  oxalic  acid  present  in  the  combined  state  in  the  leaves 
and  stalks  of  edible  rhubarb  {Rh^um  Palnialum)  has  not  been  determined.  The 
root  has  hitherto  been  chiefly  examined.  Mr»  Quekett  has  obtained  from  the 
root  of  Russian  rhubarb  from  35  to  40  per  cent,  of  its  weight  of  oxalate  of  lime. 
(Pereira,  Mat.  Med.  ii.  1179.)  This  is  an  enormous  proportion.  According  to 
another  analysis,  the  proportion  was  1 1  per  cent.  Dr.  Schossberger,  who  has 
more  recently  investigated  the  subject,  states  that  with  a  large  quantity  of  sul- 
phate of  lime,  he  found  but  slight  traces  of  oxalate  of  lime.  (Pharmaceutical 
Journal,  January  1845.)  Mr,  Wilson  has  shown  experimentally,  that  the  oxa- 
late of  lime  thus  taken  into  the  stomach  is  again  rapidly  excreted  by  the  urine, 
and  ihat  it  ddes  not  remain  in  the  system.  (Prov.  Med.  Journ.  Sept.  2,  1846,  p. 
414 ;  and  Nov.  1 1,  537.)  In  an  analysis  of  five  ounces  of  the  leaf-stalks  of  the 
edible  rhubarb  I  was  unable  to  detect,  either  in  the  decoction  or  in  the  undis- 
solved residue,  any  distinct  traces  of  oxalic  acid  or  oxalate  of  lime.  Admitting, 
however,  that  oxalic  acid  combined  with  lime  is  an  occasional  constituent  of  the 
plant  in  variable  proportion,  it  is  difficult  to  comprehend  how  this  can  form  any 
objection  to  the  inference  from  a  medico-legal  analysis  of  tiie  contents  of  the  sto- 
mach. Oxalate  of  lime  can  never  be  found  in  the  stomach  in  a  case  o^  ()oison* 
log  by  oxalic  acid,  unless  an  antidote  of  lime  has  been  given.  Qiat  if  an  antido^<^ 
19 
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has  been  used,  there  will  be  evidence  fcom  symptOBW,  and  in  this  ease  the  disi 
covery  of  any  portion  of  oxalic  acid  in  the  stomach  after  death,  may  perhaps  Mk 
be  at  all  material  :-*the  fact  of  poisoning  will  be  sufficiently  apparent  from  other 
circumstances.  To  give  this  objection  any  sort  of  force,  it  is  necessary  to  sop* 
pose  that  a  person,  after  having  swallowed  an  enormous  dose  of  rhubarb,  ov 
eaten  an  enormous  quantity  of  the  leaves,  is  by  a  mere  coincidence  seized  with 
symptoms  resembling  those  of  poisoning  by  oxalic  acid,  and  dies— chalk  mixture 
having  been  exhibited  before  death; — further,  that  on  inspection,  no  appearances 
indicative  of  the  action  of  oxalic  acid,  are  found  in  the  fauces,  oBsophagus,  or  sto* 
mach;  and  lastly,  that  the  presence  of  an  insoluble  oxalate  in  the  stomach,  is  of 
itself  chemical  evidence  that  the  person  has  died  from  taking  oxalic  act(/y  Such 
9  hypothetical  case  appears  to  me  to  carry  with  It  its  own  refutation,  in  the  facts 
which  must  necessarily  accompany  it 

•^^sor^/ion.— -Oxalic  acid  is  supposed  to  enter  the  blood,  and  give  to  it  a 
dark  brown  colour.  In  a  case  which  proved  rapidly  fetal,  where  two  ounces  of 
the  poison  had  been  taken,  1  examined  four  ounces  of  blood  taken  from  the  vena 
cava:  but  not  a  trace  of  oxalic  acid  could  be  detected.  Dr.  Christison  states 
that  he  did  not  succeed  in  detecting  the  poison  in  the  blood  when  it  had  been  pur-* 
posely  injected  into  the  femoral  vein  of  an  animal  which  died  in  thirty  seconds. 
These  negative  results  may  be  explained  by  supposing  that  the  poison  is  decom-* 
posed,  or  the  means  of  separating  it  from  organic  compounds  are  not  sufficiently 
delicate.  In  two  cases,  leeches  have  been  killed  by  the  blood  drawn  by  them, 
from  persons  who  were  at  the  time  labouring  under  the  effects  of  this  poison. 
This  seems  to  render  it  probable  that  the  blood  is  poisoned,  and,  indeed,  Orfila 
states  that  he  has  succeeded  in  detecting  it  in  the  urine,  although  not  in  the  solid 
organs,  (i.  190.)  According  to  Wdhler,  it  may  be  detected  under  the  form  of 
oxalate  of  lime  in  the  urine  of  animals  to  which  it  has  t)een  administered.  This 
fact  should  not  be  lost  sight  of  by  the  medical  jurist,  as  the  oxalate  of  lime,  al« 
though  frequently  found  in  certain  states  of  disease,  is  not  a  normal  constituent 
of  urine.  The  microscope  would  here  render  great  assistance.  It  is  probable 
that,  in  acute  cases,  death  is  solely  to  be  ascribed  to  the  absorption  of  the  poison, 
and  its  peculiar  action  on  the  blood. 

On  solid  Subalances. — When  solid  organic  matters,  such  as  cloth,  paper,  or 
linen,  are  impregnated  with  oxalic  acid,  proofs  of  this  may  be  obtained  by  digest- 
ing the  spots  in  water  and  applying  the  nsual  tests.  Oxalic  acid  does  not  cor- 
rode these  substances  like  a  mineral  acid,  but  it  very  slowly  produces  orange 
yellow  spots  with  a  red  margin  on  black  cloth,  in  which  respect  it  diflfcrs  from 
the  other  vegetable  acids.  This  acid  is  sometimes  used  for  erasing  writing-ink 
in  cases  of  forgery,  but  in  general,  traces  of  iron  are  left  in  the  paper,  and  the 
erasure  may  be  detected  by  wetting  the  paper  with  ferrocyanide  of  potassium. 

QuANTriATivE  ANALYSIS. — The  quantity  of  oxalic  acid  present  in  a  mea- 
sured portion  of  any  mixture,  may  be  best  estimated  by  precipitating  it  entirely 
as  oxalate  of  lead.  For  every  hundred  grains  of  the  dried  precipitate  we  may 
allow  forty-two  grains  of  crystallized  oxalic  acid.  In  some  instances,  it  may 
be  more  convenient  to  precipitate  it  as  oxalate  of  lime  by  means  of  chloride 
of  calcium ;  the  quantity  of  oxalic  acid  may  then  be  estimated  from  the  equi- 
valent of  this  oxalate. 

For  an  account  of  Binoxalate  of  Potash,  see  chapter  on  Alkaline  salts ; 
also  Vegetable  Irritants. — Sorrel. 

TARTARIC  ACID. 

Tartaric  acid  has  been  hitherto  considered  not  to  possess  any  poisonous 
properties ;  but  a  case  has  recently  occurred,  in  which  there  was  no  doubt  ^ait 
it  acted  as  an  iiritant,  and  destroyed  life.    The  vase  referred  to  was  the  buIh 
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jeet  of  a  trial  for  manslaughtor  at  ^e  Central  Criminal  Court,  in  January, 
1845.  The  accused  gave  the  deceased,  a  man  aged  ,twenty-four,  by  mistake, 
eft«  ounce  of  tartaric  acid  instead  of  aperient  saltei.  The  deceased  swallowed 
the  whole  dissolyed  in  half  a  pint  of  warm  water  at  a  dose ;  he  immediately 
exclaimed  that  he  was  poisoned :  he  complained  of  having  a  burning  sensation 
in  his  throat  and  stomach,  as  though  he  had  drunk  oil  of  vitriol,  and  that  he 
could  compare  it  to  nothing  bi^t  being  all  on  fire.  Soda  and  magnesia  were 
administered  with  diluent  drinks.  Vomiting  set  in,  and  continued  until  death, 
which  took  place  nine  days  afterwards.  On  inspection,  nearly  the  whole  of 
the  alimentary  canal  was  found  highly  inflamed.  The  accused  admitted  that 
he  had  made  a  mistake,  and  tartaric  acid  was  found  in  the  dregs  of  the  cup. 
The  jury  acquitted  the  prisoner.  {Refr.  v.  Walkins,)  Dr.  Mitscherlich  has 
performed  with  this  aeid  a  series  of  experiments  on  animals,  which  tend  to 
prove  that  it  is  not  a  very  active  poison.  He  found  that  while  the  animal 
was  under  the  influence  of  the  poison  the  respiration  was  accelerated,  and  it 
then  became  laborious  and  slow.  Great  debility  was  a  very  prominent  symp> 
tom,  and  soon  ended  in  paralysis,  death  being  preceded  by  slight  spasms. 
He  ocmsidered  this  acid  to  be  less  poisonous  than  the  citric.  Half  an  ounce 
was  administered  to  a  small  rabbit,  and  proved  fatal  in  one  hour ;  three  drachms 
killed  a  similar  animal  in  forty  minutes ;  and  two  drachms,  given  to  a  middle- 
sized  animal,  produced  no  ejQfects.  In  the  fatal  cases,  it  was  not  found  to 
excite  infiamraktion  of  the  small  intestines.  Tartaric  acid  appears  to  enter  into 
the  blood,  and  to  act  by  absorption,  for  Wohler  detected  it  as  tartrate  of  lime 
in  the  urine  of  animals  to  which  he  hafl  administered  it.  (Med.  Times,  Sept. 
1845,341.)  Dr.  Christison  says  that  he  has  given  to  cats  one  drachm  of  this 
acid  in  solution,  without  apparently  producing  any  inconvenience  to  the  ani- 
mal; and  that  a  surgeon  ot  his  acquaintance  had  known  six  drachms  of  tartaric 
aeid  to  have  been  tsdcsn  by  an  adult,  in  mistake  for  carbonate  of  potash,  with- 
0ttt  exciting  unpleasant  symptoms.     (On  Poisons,  227.) 

Treatkbnt.— The  same  as  in  poisoning  by  oxalic  acid. 

Chemical  ANALTsis.-*-Tartaric  acid  in  powder  is  knoMrn  by  the  following 
characters.  1.  When  heated  on  platina  foil  it  bums  with  a  pale  reddish 
eoloured  flame  evolving  a  peculiar  odour  and  leaving  an  abundant  residue  of 
carbon.  2.  It  forms  an  acid  solution  in  water,  which  when  moderately  con- 
centrated yields  a  granular  precipitate  with  a  few  drops  of  caustic  potash 
alowly  added.  (Bitartrate.)  3.  When  a  few  drops  of  the  acid  solution  are 
evaporated  on  glass,  it  crystallizes  in  an  irregular  plumose  form.  4.  The 
solution  is  precipitated  white  by  lime  water,  when  the  latter  is  added  in  large 
quantity ; — ^the  precipitate  being  immediately  dissolved  by  an  excess  of  the 
acid.  5.  It  gives  no  precipitate,  or  only  a  slight  opacity  with  nitrate  of  silver, 
(thus  known  from  oxalic  acid.)  6.  It  is  not  precipitated  by  cnloride  of  cal- 
cium. 7.  When  exactly  neutralized  by  potash,  and  nitrate  of  silver  is  added, 
a  white  precipitate  is  formed,  which  is  immediately  blackened  and  reduced  to 
the  state  of  metallic  silver  on  heating  the  liquid  to  212°. 

Organic  nitar/ttrea.— If  the  acid  be  not  discovered  in  the  stomach  in  the  state 
of  powder  or  crystals,  we  may  digest  the  contents  in  alcohol,  in  which  the 
vegetable  acid  is  quite  soluble. 

For  an  account  of  Bctartrate  of  Potash,  see  Chapter  on  Alkaline  8alts» 
(post) 

CITRIC  ACID. 

This  acid  may  also  act  as  an  irritant  poison  in  large  doses,  but  in  the  com- 
mon state  of  lemon-juice,  which  contains  only  from  one  to  two  per  c^nt.,  it 
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roust  be  regarded  as  inert.  I  am  not  aware  that  there  is  any  case  on'record 
in  which  citric  acid  has  acted  injuriously  in  the  human  subject 

The  results  of  Dr.  Mitscherlich's  experiments  with  this  acid  tend  to  show 
that  when  administered  to  animals  in  large  doses,  it  is  a  somewhat  active  irri- 
tant: he  describes  it  as  highly  deleterious!  Dr.  Ghristison  found  that,  as  with 
tartaric  acid,  one  drachm  in  solution  might  be  given  to  a  cat  with  perfect  im- 
punity; while  Mitscherlich  found  that  this  quantity  caused  violent  symptoms 
in  a  rabbit,  but  did  not  prove  fatal:  two  drachms  killed  a  large  rabbit  in  an 
hour  and  a  half,  and  a  small  one  in  half  an  hour :  half  an  ounce  proved  fatal 
to  a  large  rabbit  in  half  an  hour.  The  symptoms  indicated  a  remote  influence 
on  the  spinal  marrow.  Although  there  is  no  direct  proof  that  the  acid  is 
absorbed,  the  blood  undergoes  a  considerable  change  and  becomes  very  fluid. 
In  a  quarter  of  an  hour  after  injecting  the  poison  into  the  stomach,  there  were 
spasms  of  the  jaw,  followed  by  opisthotonos,,diflicult  respiration,  and  imper- 
ceptible pulse.  The  attacks  of  convulsions  recur  until  the  animal  dies  from 
pure  exhaustion.    (Med.  Times,  Loc.  Cit) 

Chemical  analysis. — It  will  be  here  necessary  to  state  those  characters  by 
which  the  citric  is  known  from  other  vegetable  acids.  1.  When  the'powdered 
acid  is  heated  on  platina  foil  it  melts,  burns  with  a  yellow  flame,  and  leaves 
scarcely  any  residue  of  carbon.  2.  It  forms  an  acid  solution  in  water,  which, 
when  long  kept,  undergoes,  like  the  solution  of  tartaric  acid,  a  decomposition 
into  a  black  flocculent  mould.  3.  However  concentrated  this  solution  may 
be,  it  yields  no  granular  crystalline  precipitate  on  adding  to  it  a  few  drops  of 
caustic  potash.  4.  It  is  only  slowly  precipitated  by  lime-water,  and  the  pre- 
cipitate is  easily  soluble  in  water  and  in  an  excess  of  the  acid.  5.  It  is  not 
precipitated  by  chloride  of  calcium,  or  nitrate  of  silver.  6.  When  exacdy 
neutralized  by  potash,  and  nitrate  of  silver  is  added,  a  white  precipitate  is 
formed,  which  is  not  blackened  (like  the  tartrate,)  but  only  partially  decom- 
posed, and  turned  of  a  yellow  colour  on  boiling.  7.  On  slowly  evaporating 
a  few  drops  of  the  solution  of  citric  acid  on  a  piece  of  glass,  it  crystallizes  in 
a  stellated  form,  the  small  prisms  radiating  from  a  centre. 

Organic  mixtures, — This  acid  may,  like  the  tartaric,  be  separated  from  many 
organic  compounds  by  its  solubility  in  alcohol. 

In  the  state  of  powder ,  citric  may  be  distinguished  from  tartaric  acid  not 
merely  by  the  action  of  heat,  but  by  the  diflference  in  the  results  produced  on 
boiling  it  with  a  small  quantity  of  concentrated  sulphuric  acid.  Citric  acid 
is  dissolved,  and  forms  a  lightrbrown  or  yellowish-coloured  liquid;  tartaric 
acid  is  Tmmediately  converted  by  carbonization  to  a  black  tarry  liquid. 

ACETIC  ACID. 

This  acid  has  been  generally  excluded  from  the  class  of  poisons.  Common 
yinegar,  which  contains  only  five  per  cent,  of  acetic  acid,  has  often  been  taken 
in  large  doses  without  injurious  consequences.  From  the  experiments  per- 
formed by  Orfila  on  dogs,  and  from  one  case  which  he  reports  as  having  Oc- 
curred in  the  human  subject,  acetic  acid,  when  concentrated,  appears  to  exert 
an  irritant  action  on  the  body.  (Annales  d'Hygi^ne,  1831,  vi.  159;  also 
Toxicologies  ii  198.)  This  is  not  more  than  we  might  have  expected,  seeing 
that  the  concentrated  acid  is  highly  corrosive.  In  the  case  referred  to,  the  de- 
ceased, a  young  female  aged  nineteen,  was  found  dying  on  the  highway.  She 
suflTered  from  convulsions,  and  complained  of  pain  in  die  stomach,  and  died  in 
a  very  short  time.  On  inspection,  the  stomach  was  found  neither  softened 
nor  corroded,  but  its  mucous  membrane  near  the  pylorus  was  almost  black. 
The  mucous  glands  were  prominent,  and  the  vessels  were  filled  with  black 
coagulated  blood. 


r 


POISONING  BY  ACETIC  ACn>.      ANALYSIS.  '321 

In  the  recent  experiments  of  Dr.  Mitscherlich,  it  was  found  that  the  animal 
(a  rabbit)  to  which  this  acid  had  been  administered  suffered  from  feeble  respi- 
ration, great  debility  and  spasms,  in  which  state  it  expired  suddenly.  One 
ounce  of  acetic  acid  (Pharm.  Bor.)  killed  a  large  rabbit  in  seven  minutes  i 
half  an  ounce  killed  a  small  rabbit  in  eleven  minutes :  two  drachms  another 
in  an  hour  and  a  half:  and  one  drachm  another  in  about  four  hours.  The 
dose  of  half  a  drachm  did  not  cause  death.  In  his  experiments  with  dis^ 
tilled  vinegar,  he  found  that  six  drachms  killed  a  small  rabbit  in  eight  hours,, 
and  that  half  an  ounce  did  not  cause  death.  The  tunica  propria  of  the  intes- 
tines was  found  softened  and  of  a  brownish-red  colour.  Strong  acetic  acid  has 
a  powerful  local  action,  dissolving  readily  all  the  tissues,  and  causing  a  laige 
effusion  of  blood  in  the  stomach.  When  applied  to  the  skin,  it  is  well  known 
to  have  a  vesicating  effect,  and  to  soften  and  dissolve  the  albumen.  When 
swallowed,  it  produces  severe  symptoms  immediately,  as  in  the  following  case,, 
reported  by  Dr.  Melion.  A  man  swallowed  by  mistake  a  spoonful  of  strong 
acetic  acid.  He  had  no  sooner  swallowed  it,  than  he  threw  himself  on  the 
ground  and  rolled  about  in  agony.  He  took  a  large  quantity  of  water.  Dr. 
Melion  found  on  his  arrival  that  the  mucous  membrane  of  the  mouth  was  quite 
white,  and  the  patient  complained  of  a  severe  burning  pain  in  the  chest,  and 
abdomen,  and  a  feeling  of  sickness.  He  could  scarcely  speak :  the  skin  was 
covered  with  perspiration,  and  the  pulse  was  very  quick  and  smalL  Milk,, 
carbonate  of  magnesia,  and  oleaginous  drinks  were  given  to  him.  There  was 
free  vomiting  and  purging,  and  the  patient  soon  recovered*  (Journal  de  Chi- 
mie  M^dicale,  1845,  664.) 

Treatment. — Magnesia  or  its  carbonates,  mixed  into  a  creani  with  water. 

CHEXiciiL  ANALYSIS. — 1.  Acetic  acid  is  known  by  it^  peculiar  odour,  which^ 
if  not  perceptible  in  the  cold,  may  be  evolved  on  boiling  the  liquid.  2.  It  is* 
entirely  volatile,  and  leaves  no  solid  residue  on  evaporation.  3.  It  is  not  pre- 
cipitated by  the  acetate  of  lead,  in  which  it  differs  from  other  vegetable  and 
some  mineral  acids.  4.  It  is  not  precipitated  by  lime-water  or  any  salt  of 
lime,  whereby  it  is  known  from  the  oxalic,  tartaric,  and  other  vegetable  acids. 
5.  When  diluted  it  is  not  precipitated  by  nitrate  of  silver  or  nitrate  of  barytes„ 
and  it  is  thus  known  from  the  muriatic  and  sulphuric  acids.  6.  When  neu- 
tralized by  potash  it  forms  a  salt  highly  soluble  in  alcohol  and  water,  which 
yields  acetic  acid  when  boiled  with  diluted  sulphuric  acid. 

Organic  mixtures. — Acetic  acid  may  be  obtained  by  distillation,  with  or  with- 
out the  addition  of  sulphuric  acid  from  these  suspected  liquids  f  but  if  operating^ 
on  the  contents  of  the  stomach,  it  must  be  remembered  that  acetic  acid  is  a  na- 
tural constituent,  although  in  smaU  proportion,  of  the  gastric  juice, — that  it 
may  also  be  formed  by  acetous  fermentation, — and  that  in  the  shape  of  vine- 
gar it  is  a  very  common  article  of  food. 

Vinegar,  which  may  be  regarded  9B  an  organic  mixtnre  containing  but  a 
very  small  proportion  of  acetic  acid  (five  per  cent.,)  may  be  examined  by  distil- 
ling a  portion,  and  testing  the  distilled  liquid  for  the  acid.  Vinegar,  as  it 
exists  in  commerce,  always  contains  traces  of  sulphuric  acid.  In  general  it  is 
easily  recognised  by  its  odour.  Pelletan  observed,  in  the  case  of  a  yoimg  child,, 
that  the  abuse  of  vinegar  led  to  a  thinning  of  the  mucous  membranes  of  the  sto- 
mach ;  and  Landerer  remarked  that  the  milk  of  a  wet-nurse,  who  had  been  in 
the  habit  of  taking  large  quantities  of  the  Vinegar  of  Roses,  became  thin,  very 
acid,  and  deficient  in  casein  and  butter.  The  child  gradually  wasted  and 
died,  and  the  woman  herself  suffered  severely.  (Heller's  Archiv.  1847,  Z  H« 
8.  185.) 
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FORMIC  ACID- 

The  only  experiments  which  have  been  made  on  the  poisonous  action  of 
this  acid  are  those  of  M itscherlich.  He  found  that  half  an  ounce  of  the  diluted 
artificial  formic  acid  (containing  seven  per  cent.)  injected  into  the  stomach 
caused  considerable  inflammation  of  this  organ,  as  well  as  of  the  small  intes- 
tines. One  ounce  of  this  diluted  acid  killed  a  small  rabbit  in  two  hours  and 
a  quarter:  half  an  ounce  killed  a  rabbit  in  nineteen  hours:  two  drachms  caused 
much  uneasiness,  but  this  dose  did  not  prove  fatal.  The  formic  acid  is  most 
probably  absorbed,  but  it  was  not  detected  in  the  urine.  The  blood  in  the 
large  veins  was  found  to  have  a  brown  colour.  The  acid  appears  to  have  a 
specific  action  on  the  kidneys,  and  to  produce  diuresis.  (Med.  Times,  Sept. 
1845,  p.  342.)  ^ 

Chemical  analysis. — This  is  a  liquid  acid  possessing  a  remarkable  odour, 
sufiicient  to  identify  it.  It  exists  in  the  red  ant  {Fbrmica  rvfa,)  and  may  be 
obtained  from  this  insect  by  distillation.  It  is  commonly  seen  as  an  artificial 
product,  and  is  not  likely  to  be  used  as  a  poison.  It  is  highly  volatile.  It  is 
known— 1.  By  its  peculiar  odour.  2.  By  its  acid  reaction.  3.  By  its  pro- 
ducing a  white  precipitate  with  solution  of  nitrate  of  silver,  and  by  its  reducing 
that  salt  to  a  metallic  state  on  the  application  of  a  moderate  beat.  4.  It  reduces 
at  a  boilinff  temperature  the  protosalts  of  mercury,  the  bichloride  of  mercury, 
and  chloride  of^old.        ^ 

For  the  action  of  certain  eliminating  tests  on  the  Vegetable  Acids,  see  ante* 
page  125, 
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POTASH  AND  SODA. 

The  symptoms  produced  by  potash  and  soda,  when  taken  in  a  strong  dose 
are  so  similar,  that  one  description  will  serve  for  both.  It  must  be  observed, 
that  cases  of  alkaline  poisoning  are  extremely  rare»  and  have- been,  I  believe, 
hitherto  the  result  of  accident.  The  most  common  form  in  which  these  poi- 
sons are  met  with,  is  in  the  state  of  pearlash  (carbonate  of  potash)  and  soap- 
lees  (carbonate  of  soda.)  The  patient  experiences,  during  the  act  of  swallow- 
ing, an  acrid,  caustic  taste  from  the  alkaline  liquid,  if  sufiiciently  concentrated, 
excoriating  the  mucous  membrane.  There  is  a  sensation  of  burning  heat  in 
the  throat,  extendinff  down  the  oesophagus  to  the  epigastrium.  Vomiting  is 
not  always  observed ;  but  when  it  does  occur,  the  vomited  matters  are  some- 
times mixed  with  blood  of  a  dark  brown  colour,  and  detached  portions  of 
mucous  membrane  :— this  efifect  depending  on  the  degree  of  causticity  in  the 
liquid  swallowed.  The  surface  is  cold  and  clammy :— .there  is  diarrhoea,  with 
severe  pain  in  the  abdomen,  resembling  colic.  The  pulse  is  quick  and  feeble. 
In  the  course  oCa  short  time,  the  lips,  tongue  and  fauces,  become  swoUen,soA 
and  red.  , 
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PoaT-MOBTBK  APPSARAN0B8.  There  are  strong  mturkf  of  the  local  action  of 
the  poison  on  the  mucous  memhrane  of  the  mottth,  fauces,  and  cBSophagus. 
This  memhrane  has  heen  found  soflened,  detached  and  inflamed  in  patches  of 
a  deep  chocolate  colour,  sometimes  almost  hlack.  The  same  appearance  has 
been  met  with  in  the  mucous  membrane  of  ^e  larynx  and  trachea.  The 
stomach  has  had  its  mucous  surface  eroded  in  patches,  and  there  has  been 
partial  inflammation. 

Period  of  death.  The  earliest  fatal  case  which  I  hare  found  reported,  is 
that  of  a  boy,  who  died  in  three  hours  aAer  swallowing  three  ounces  of  a  strong 
solution  of  carbonate  of  potash.  In  another  case,  which  occurred  at  Yarmouth, 
in  1835,  a  child  aged  three  years,  took  a  small  quantity  of  pearlash,  which  had 
deliquesced,  and  died  in  twenty-four  hours.  Death  was  caused  in  this  instance 
by  the  inflammation  induced  in  the  larynx,  causing  an  obstruction  to  the  process 
of  respiration.  In  this  respect,  the  caustic  alk&es  may  destroy  life  like  the 
mineral  acids.  But  death  may  be  a  slow  result  of  these  poisons.  Thus^  in 
an  instance  which  was  communicated  to  me,  a  lady  swallowed  by  mistake,  one 
ounce  and  a  half  of  the  common  solution  of  potash  of  the  shops,  which  contains 
about  five  per  cent  of  caustic  alkali.  She  recovered  from  tne  first  symptoms 
of  irritation,  but  died  seven  weeks  aAerwards,  from  pure  exhaustion,  becoming 
greatly  emaciated  before  her  death.  Qrfila  refers  to  two  cases  of  poisoning 
by  carbonate  of  potash,  in  each  of  which  half  an  ounce  of  this  substance  was 
t^en  by  mistake  for  aperient  salts.  The  patients,  two  young  men,  recovered 
from  the  first  effects ;  but  ultimately  died,  the  one  three  mon£s,  and  the  other 
four  months,  after  the  poison  had  been  taken.  The  secondary  fatal  effiects 
appear  to  be  due  to  diarrhoea,  great  irritability  of  the  stomach,  loss  of  the  fiinc« 
tions  of  this  organ  from  the  destruction  of  the  lining  membrane,— -and  stricture 
of  the  oBsophagus, — either  of  which  cavses  may  prove  fatal  at  almost  any 
period. 

QuANTiTT  RsaniRED  TO  DBSTROT  LiPB. — The  quantity  of  any  of  these  alkaline 
poisons,  required  to  destroy  life^  is  unknown. 

Trbatmbnt. — We  may  administer  freely,  water  containing  aeeCic  or  citric  acid 
di89olved,-»leroon*Juice,  or  the  foice  of  oranges.  Demukent  drinks,  as  albumen, 
milk,  gruel,  or  barley-water,  wilt  also  be  found  serviceable.  The  free  exhibition 
of  oil  has  been  found  useful. 

Crbmical  analysis.— -Caustic  potash  and  sooa  are  best  known  from  their 
respective  carbonates  by  giving  a  brown  precipitate  with  a  solution  of 
nitrate  of  silver.  The  carbonates,  on  the  other  hand,  3rield  a  whitish  yellow 
precipitate.  Caustic  potash  is  known  firom  caustic  soda  by  the  following  cha- 
racters. 1.  Its  solution,  when  not  too  much  diluted  with  water,  is  precipitated 
of  a  canary  ydlow  colour,  by  bichloride  of  platina.  2.  It  is  precipitated  in  gra- 
nular white  cryflitals^  on  the  addition  of  an  excess  of  a  strrag  solution  of  tartaric 
add,  or  by  digesting  in  it  a  large  crystal  of  tartaric  acid.  This  test  sometimes 
answers  better  by  adding  the  alkali  gradually  to  the  acid,  and  occasionally 
agitating  the  mixture.  Caustic  soda  is  not  precipitated  by  either  of  these  tests, 
which  will  serve  equally  to  distinguish  the  salts  of  potash  from  those  of  soda,  if 
we  except  the  binoxalate  and  bitartrate  of  potash,  which,  firom  being  but  little 
sdubic  in  water  are  not  precipitated.  3.  If  we  neutralize  the  two  alkalies  by 
diluted  nitric  acid,  and  crystallize  the  fiquid  on  a  slip  of  glass,  should  the  alkali 
be  potash,  the  crystals  will  be  in  the  form  of  long  slender  fluted  prisms;  if  soda, 
of  rhombic  {dates.  4.  A  fine  platina  wire  may  be  dipped  into  the  alkaline  liquid, 
and  then  dried  by  holding  it  above  the  flame  of  a  spirit-lamp.  In  this  way  a 
thin  film  of  solid  alkali  is  obtained  on  the  wire.  On  introducing  this  into  the 
cdouriess  part  of  the  flame,  if  it  be  potash,  the  flame  wUl  acquire  a  rose  or  lilac 
cobor;  if  soda,  a  rich  yellow  cdour^  This  test  applies  to  the  salts  of  the  two 
alkaliea   .Care  must  be  taken  that  the  platina  wire  is  perfectly  dean.    When 
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the  quantity  of  alkali  or  alkaline  salt  is  large,  the  ezperimeiit  may  be  performed 
in  a  platina  capsule,  alcohol  being  added  to  the  salt  and  the  mixture  boiled* 

The  CARBONATES  of  potash  are  known  from  those  of  soda  by  the  above  tests. 
The  CARBONATE  Is  known  from  the  bicarbonate  of  either  alkali,  by  the  fact  that  the 
former  yields  immediately  a  white  precipitate,  with  a  solution  of  sulphate  of  mag- 
nesia, while  the  latter  is  unaffected  by  this  test.  It  is  important  for  the  analyst 
to  remember  that  caustic  potash  and  soda,  their  respective  carbonates,  and  the 
sesquicarbonate  of  ammonia,  are  often  contaminated  with  oxide  of  lead,  and  give 
a  black  precipitate  with  sulphuretted  hydrogen  or  hydrosulphuret  of  ammonia. 
This  happens  whenever  the  solutions  of  these  salts  have  been  kept  in  flint-gkisa 
bottles.     (See  ante,  p.  118.) 

Jn  liquids  containing  organic  matter. — Such  liquids  are  frothy:  they  possess 
an  alkaline  reaction,  a  peculiar  alkaline  odour, and  are  unctuous  to  the  feel.  Potash 
and  soda  soften  and  dissolve  most  kinds  of  animal  and  vegetable  matter.  They 
also  act  upon  woollen  articles  of  clothing.  If  the  alkali  be  ammonia^  this  will  be 
announced  by  the  odour,  and  it  may  then  be  obtained  by  distillation.  If  it  be 
in  small  proportion,  this  can  aflford  no  evidence  of  poisoning;  since  many  animal 
fiaids  contain  ammonia,  and  in  those  which  do  not  contain  it,  it  is  easily  gene- 
rated either  by  spontaneous  decomposition,  or  sometimes  even  by  the  heat  re- 
quired for  distillation.  Should  the  alkali  be  in  large  quantity,  this  is  no  evidence 
of  poisoning  by  it,  unless  we  at  the  same  time  discover  obvious  marks  of  its  local 
action  on  the  mouth,  &uces,  oesophagus  and  stomacli.  If  the  organic  liquid  be 
highly  alkaline,  but  give  out  no  odour  of  ammonia,  either  by  itself  or  on  distill- 
ing a  portion  of  it  with  caustic  potash,  the  alkali  may  be  either  potash  or  soda« 
or  their  carbonates.  The  latter  would  be  known  by  the  liquid  effervescing  on 
adding  a  portion  to  an  acW.  The  organic  liquid  may  be  evaporated  to  dryness, 
then  heated  to  char  the  animal  and  vegetable  matter,  and  the  alkali  will  be  re- 
covered from  it  in  the  state  of  carbonate  by  digesting  the  residuary  ash  in  distilled 
water.  Any  caustic  alkali  may  be  effectually  separated  by  digesting  the  incine- 
rated residue  in  pure  alcohol.  It  has  been  also  recommended  to  neutralize  by  muri- 
atic acid,  to  evaporate,  incinerate,  and  procure  the  alkali  for  analysis  in  the  state  of 
chloride.  Mere  traces  of  these  alkalies  furnish  no  evidence  of  poisoning,  since  all 
the  aniqnal  liquids  and  solids  yield  soda,  and  many  of  them  potash.  In  no  case 
will  the  discovery  of  the  alkalies  be  any  proof  of  poisoning,  unless  the  alkali  be 
in  large  quantity,  and  tlie  marks  of  its  action  be  apparent  in  the  fauces  and 
Stomach.  According  to  the  experiments  of  Orfila,  potash  is  absorbed  and  con- 
.  veyed  into  the  blood.  The  alkali  is  eliminated  by  the  urine,  which  is  thereby 
rendered  alkaline.  When  he  gave  about  one  drachm  of  potash  to  dogs,  the  pre- 
sence of  this  alkali  was  detected  after  the  lapse  of  six  hours  in  the  liver,  spleen, 
and  kidneys.  Owing  to  the  solvent  action  of  this  poison  on  fibrin  and  albumen, 
the  blood,  although  it  may  be  darker  in  colour,  is  never  found  coagulated  in  the 
vessels  after  death. 

AMMONIA.     SESaUICARBONATE  OF  AMMONIA. 

The  vapour  of  strong  ammonia  is  poisonous.  It  may  destroy  life  by  pro- 
ducing violent  inflammation  of  the  larynx  and  pneumonia.  It  is  often  most  in- 
judiciously employed  to  rouse  persons  from  a  fit.  A  case  is  on  record,  of  aa 
epileptic  having  died,  under  all  the  symptoms  of  croup,  two  days  after  the  ap- 
plication of  strong  ammonia,  in  this  way,  to  the  nostrils.  A  very  singular  case  of 
recovery  fVom  the  poisonous  effectsof  this  vapour,  by  Dr.  Sanchard,  will  be  found 
reported  in  the  Annales  d*Hygiene  (Janvier  1841.)  The  solutions  of  ammonia 
and  its  sesquicarbonate  produce  symptoms  similar  to  those  described  in  speaking 
of  potash.  The  only  difference  observed  is,  that  the  sense  of  heat  and  burning 
pain  in  the  throat?  fauces,  and  stomach,  are  much  greater.  Cases  of  this  form 
of  poisoning  are  rare.  Dr»  Sanchard  relates  aa  instance  which  occurred  in  France, 
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where  a  boy,  only  six  years  oici,  poisoned  his  younger  sister  by  ponring  serend 
teaspoonsfal  of  strong  solution  of  ammonia  down  her  throat  A  case  is  likewise 
reported  where  a  strong  dose  of  the  solution  killed  a  man  in/our  minuies,  (Chris- 
tison,  167.)  In  the  following  instance  of  poisoning  by  ammonia,  the  exact  quan* 
tity  taken  was  unknown,  but  the  solution  was  sufficiently  strong  to  act  chemi* 
cally  on  the  mouth.  A  woman,  aged  twenty-four,  swallowed  about  half  a  wine- 
glassful  of  mixture  containing  a  large  quantity  of  strong  solution  of  ammonia  put 
into  it  by  mistake.  She  immediately  fell  backwards  in  a  state  of  insensibility, 
and  appeared  as  if  choaked.  When  seen  about  six  hours  after  the  accident,  she 
tomplained  of  severe  burning  pain  down  her  throat  and  in  the  epigastrium, 
which  was  tender  on  pressure.  Tliere  was  great  debility,  the  voice  was  re- 
duced to  a  whisper,  and  the  countenance  expressed  anxiety.  There  was  also 
great  difficulty  of  deglutition,  the  pupils  were  widely  dikUed,  breathing  difficult, 
the  tongue  coated  with  white  fur,  painful  and  tender;  two  or  three  patches  of  its 
mucous  membrane  peeled  off,  and  there  were  convulsive  twitches  of  the  right 
arm.  Diluted  vinegar  and  other  remedies  were  emjdoyed,  but  the  patient  did 
not  entirely  recover  from  the  effects  untfl  after  the  kipse  of  ten  dasrs.  On  the 
fifth  day,  there  were  still  great  pain  and  tenderness  in  the  epigastrium  and  left 
hypochondrinm.  (Case  by  Mr.  Wilkins,  Lancet,  Aprfl  4,  1846,  p.  385.)  A  re- 
cent case  is  referred  to  in  the  Journal  de  Pharmacie  (Oct  1846,  p.  285,)  in  whteh 
from  one  to  two  drachms  of  ammonia,  unknowingly  administered,  caused  death. 
There  was  violent  vomiting,  with  bloody  stools;  and,  on  inspection,  blood  was  found 
effused  in  the  intestines.  There  was  also  a  remarkably  fluid  state  of  the  blood  in 
the  body.  In  another  instance,  a  man  walked  into  a  druggist's  shop,  and  asked  for 
a  small  quantity  of  ammonia  to  take  some  spots  out  of  his  clothes.  The  druggist 
poured  about  a  teaspoonful  and  a  half  into  a  glass.  The  man  suddenly  swal- 
lowed it,  and  foil  instantly  to  the  ground,  j^e  soon  afterwards  died,  complaining 
of  the  most  excruciating  pain.    (Journal  de  Chimie  Medicale,  1845,  531.) 

Sbsquicarbonatx  of  AitMONiA.^-The  solution  of  this  salt  '(sal  volatile^  is 
probably  more  active  as  a  poison  than  is  commonly  supposed.  The  following 
case  occurred  to  my  knowledge  in  1832.  A  man,  in  a  fit  of  passion,  swallowed 
about  five  fiuid-drachms  of  a  solution  of  sal  volatile.  In  ten  minutes,  he  was 
seized  with  stupor  and  insensibility ;  but,  upon  the  application  of  stimulant 
remedies,  he  recovered.  He  suffered  for  some  time  afterwards  from  severe 
irritation  about  the  fauces  and  (esophagus.  These  poisons  are  not  often  used 
by  those  who  are  intent  upon  suicide  or  murder,  but  there  is  one  instance  on 
record  in  which  a  man  was  tried  for  the  murder  of  a  child  by  administering 
spirits  of  hartshorn.  {Reg.  v.  Haydon^  Somerset  Spring  Assizes,  1845.)  Of 
the  action  of  the  other  salts  of  ammonia  on  man,  nothing  is  known.  (See  page 
234,  post) 

Chemical  analysis. — The  three  caustic  alkalies— potash,  soda,  and  ammonia, 
are  known  from  the  solutions  of  the  alkaiine  earths  by  the  fact,  that  they  are  not 
precipitated  by  a  solution  of  carbonate  of  potash.  They  all  three  possess  a 
powerful  alkaline  reaction  on  test  paper,  which,  in  the  case  of  ammonia,  is  easily 
dissipated  by  heat.  Ammonia  is  immediately  known  from  potash  and  soda  by 
its  odour  and  volatility.  Jf  the  solution  in  water  be  very  dilute,  the  odour  may 
be  scarcely  perceptible.  The  alkali  may  then  l>e  discovered,  provided  we  have 
first  assured  ourselves  by  evaporating  to  dryness  a  portion  of  the  liquid,  that 
other  alkalies  and  alkaline  salts  are  absent, — by  adding  to  the  solution  a  mixture 
of  arsenious  acid  and  nitrate  of  silver.  The  well-known  yellow  precipitate  of 
arsenite  of  silver  will  be  instantly  produced.  The  same  result  takes  place  when 
a  carbonate  (even  bicarbonate  of  lime)  is  present ;  but  if  any  carbonate  or  other 
salt  existed  in  the  liquid,  it  would  be  left  on  evaporation.  In  addition  to  these 
characters,  ammonia  re-dissolves  the  brown  oxide  of  silver,  which  it  precipitates 
from  the  nitrate,  while  potash  and  soda  do  not.    For  the  detection  of  ammonia 
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tn  ergavdt  mixtures^  see  p.  224.  The  SBflocicARBONATB  op  ammonia  may  be 
koown  from  other  salts  by  its  alkaline  reaction,  its  odour,  and  its  entire  volatility 
as  a  solid: — from  pure  ammonia — 1,  by  its  effervescing  on  being  added  to  an 
acid ;  2,  by  its  yielding  an  abundant  white  precipitate  with  a  solution  of  chlo- 
ride (^calcium;—- from  the  carbonates  of  potash  and  soda,  among  other  piroper- 
ties--^l,  by  its  giving  no  precipitate  with  a  solution  of  the  sulphate  of  magnesia ; 
2,  from  the  rich  videt-blue  solution  which  it  forms  when  added  in  excess  to  the 
sulphate  of  copper;  3,  by  its  odour  and  volatility. 

BARYTA.  * 

This  substance  is  undoubtedly  a  poison,  but  very  little  is  known  concerning 
its  action  on  the  human  subject.  Pure  baryta  itself  is  a  caustic  alkali,  which  is 
not  likely  to  be  taken  as  a  poison,  seeing  that  it  is  rarely  met  with  out  of  a 
chemical  laboratory.  The  symptoms  produced  by  baryta  on  the  human  subject* 
would  t>e  probably  analogous  to  those  caused  by  its  soluble  salts.  These  will 
be  descrilied  in  the  chapter  on  poisoning  by  Alkaunb  Salts.  This  alkali, 
unlike  potash  and  soda,  is  liable  to  produce  symptoms  indicative  of  an  affection 
of  the  nervous  system — as  vertigo,  convulsions,  and  paralysis.  It  is  not,  there- 
fore, a  pure  irritant 

Chemical  analtsis.-— Baryta  is  a  greyish- white  substance,  scduble  in  water: 
its  solution  possesses  an  alkaline  reaction  like  potash,  soda,  and  ammonia,  and 
like  them,  it  gives  a  brown  precipitate  with  nitrate  of  silver ;  but  it  is  known 
from  these  three  bodies,  by  its  being  precipitated  white  by  a  solution  of  car- 
bonate of  potash.  This  last  mentioned  reagent  equally  precipitates  lime  and 
strontia,  but  among  numerous  other  characters,  baryta  is  knriwn  from  lime  by 
sulphuric  acid,  which  precipitates  baryta,  but  not  lime.  Sulphuric  acid  also  pre- 
cipitates a  solution  of  pure  strontia,  but  baryta  is  known  by  the  action  of  a  sdo- 
tion  of  sulphate  of  lime.    This  precipitates  baryta  immediately,  but  not  strontia. 

STRONTIA. 

Strontia  and  its  salts  are  not  commonly  regarded  as  poisons.  I  am  not 
aware  that  any  experiments  have  been  performed  with  the  pure  alkali :  but  it 
appears  from  the  observations  of  Professor  Gmelin,  of  Tubingen,  that  two 
drachms  of  the  Chloride  of  Strontium,  dissolved  in  water,  had  no  effect  upon 
rabbits.  When  the  dose  was  raised  to  half  an  ounce,  there  was,  in  at>out  five 
hours,  paralysis  of  the  extremities,  with  involuntary  motions  of  the  head :  the 
animal  died  on  the  next  day.  On  inspection,  there  was  considerable  ecchy- 
mosis,  but  no  apparent  inflammation  of  the  mucous  membrane  of  the  stomach. 
Two  drachms  of  this  salt  given  to  a  dog  caused  vomiting,  but  no  other  bad 
symptom.  Two  drachms  of  the  Carbonate  of  Strontia  had  no  effect  upon  a 
rabbit,  while  only  a  drachm  of  the  Nitrate  affected  the  heart's  action,  and  oc- 
casional diarrhcaa.    (Orfila,  Toxicologic,  i.  256.) 

Chemical  analysis. — The  analysis  of  strontia  and  its  salts  is  fully  given  in 
the  tables  of  alkaline  poisons.  It  may  be  here  mentioned  that  Sirontia  is  a  grey 
powder,  soluble  in  water,  the  solution  having  an  alkaline  reaction  and  giving  a 
brown  precipitate  with  nitrate  of  silver.  It  gives  a  white  precipitate  with  car- 
bonate of  potash.  It  is  precipitated  (more  slowly  than  baryta)  by  sulphuric  acid, 
in  which  respect  it  is  known  from  lime :  and  it  is  not  precipitated  by  sulphate  of 
lime,  in  which  respect  it  is  known  from  baryta.  There  are  other  differences 
which  may  be  derived  from  the  tables.     (See  p.  126,  ante.) 

The  soluble  salts  are  characterized  by  their  being  precipitated,  even  in  a  very 
diluted  state  by  sulphuric  acid,  oxalic  acid,;and  sulphate  of  lime.  They  tinge  the 
fiame  of  alcohol  of  a  deep  crimson-red  colouc 
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This  alkali  has  but  little  interest  for  the  medica]  jurist:  it  is  said  to  have  de- 
stroyed life  in  one  instance ;  and  there  is  no  doubt  that  lime,  as  well  as  its  salts, 
may  have  an  irritant  action,  but  they  have  not  the  directly  poisonous  effects  of 
baryta  and  its  compounds.  The  following  case  of  poisoning  by  lime  is  reported 
in  Caspar's  Wochenschrift.  A  boy,  aged  three  years,  while  playing,  tasted 
some  slacked  lime,  and  ate  a  considerable  quantity  of  it.  An  emetic  was  given, 
and  he  brought  up  a  mortary  looking  substance.  The  child  became  restless  and 
feverish,  had  thirst,  refused  food,  his  lips  were  white,  the  mouth  blackish,  the  ab- 
domen hot  and  painful  on  pressure,  and  there  were  bloody  evacuations.  A  few 
leeches  were  applied,  and  he  recovered.    (Med.  Gaz.  xxxv.  64.) 

Chemical  analysis. — The  appearance  of  lime  is  familiar  to  most  persons.  In 
the  caustic  state,  it  is  seen  in  masses  of  a  white,  greyish  white,  or  brownish 
white  colour.  When  slaked,  the  lime  falls  to  a  powder,  and  becomes  whiter. 
It  dissolves  in  acids  without  effervescence,  if  free  from  carbonate.  It  is  soluble 
in  water.  The  solution  has — 1,  an  alkaline  reaction,  and  is  precipitated  by  car- 
bonate of  potash;  2,  it  gives  a  brown  precipitate  with  nitrate  of  silver  (indicative 
of  causticity ;)  3,  it  is  precipitated  by  oxalic  acid,  and  the  precipitate  is  insoluble 
in  water,  as  also  in  an  excess  of  the  acid ;  4,  it  is  not  precipitated  by  diluted 
sulphuric  acid,  in  which  respect  it  differs  from  Baryta  and  Strontia ;  5,  it  is  not 
precipitated  by  sulphate  of  lime;  6,  when  dissolved  in  muriatic  acid,  and  the 
evaporated  residue  is  boiled  with  alcohol,  the  flame  is  tinged  of  a  crimson-red 
colour. 

It  maybe  observed  that  when  the  sulphuric  and  oxalic  acids  are  used  as  tests, 
a  solution  of  baryta  is  precipitated  by  the  sulphuric  and  not  readily  by  the  oxalic 
acid  (the  precipitate  being  re-dissolved  by  the  slightest  excess  of  acid,)  a  solu- 
tion of  lime  is  precipitated  by  the  oxalic  and  not  by  sulphuric  acid,  while  a  solu- 
tion of  strontia  is  precipitated  by  both  acids. 

In  medico-legal  analyses,  the  salts  of  these  alkalies  may  be  easily  mistaken  for 
tiiose  of  baryta,  as  they  are  in  many  respects  similar.  Great  caution  should 
therefore  be  used,  when  a  mixture  alleged  to  be  poisoned  with  a  salt  of  baryta, 
is  presented  for  examination.  For  a  summary  of  the  most  remarkable  chemical 
differences  in  respect  to  the  action  of  liquid  tests,  see  table  of  Alkaline  Poisons, 
p.  126,  ante. 


CHAPTER  XXI. 

poisoning  by  the  alkaline  salts.  BIN03CALATC  OP  POTASB  (SALT  OF  SORREL) 
— BTTARTKATE  OF  F0TA8H  (CREAM  OF  TARTAR) — BROMIDE  OF  POTASSIUlf— 
IODIDE  OF  POTASSIUM—  8TTLPHURETS  OF  POTASSIUM  AND  SODIUM — ALKALINE 
HYPOCHLORITES— MURIATE  OF  AMMONIA  (sAL  AMMONIAC)-— NITRAHS  OF  POTASH 
SULPHATE  OF  POTASH — SULPHATE  OF  ALUMINA  AND  POTASH  (aLUM) — CHLO- 
RIDE OF  SODIUM  (common  SALT)— SALTS  OF  BARYTA. 

Some  of  the  alkaline  salts  have  been  found  to  exert  an  irritant  action  on  the 
system.  The  pure  alkalies  and  their  carbonates  have  a  corrosive  (chemical) 
action  when  concentrated,  but  they  operate  as  irritants  when  diluted.  The 
salts  about  to  be  described  are  not  very  energetk;  poisons,  and,  with  one  or  two 
exceptions,  require  to  be  given  in  large  doses  in  order  to  produce  nozions 
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BINOXALATE  OF  t>OTASH  (SALT  OP  SORREL.) 

The  poisonous  effects  of  this  salt  entirely  depend  on  the  oxalic  acid  which 
it  contains.  It  is  said  to  be  much  used  for  the  purpose  of  bleaching  straw  and 
removing  ink-totains — ^being  sold  under  the  name  of  essential  salt  of  lemons* 
The  smallest  quantity  retailed  to  the  .public  is  a  quarter  of  an  ounce,  and  for 
this,  three-half  pence  is  charged.  Its  poisonous  properties  are  not  commonly 
known,  or  no  doubt  it  would  be  frequendy  substituted  for  oxalic  acid.  Three 
cases  of  poisoning  by.  this  substance  have  occurred  within  the  last  two  years^ 
two  of  which  proved  fatal,  while  in  the  other  the  jpatient  recovered. 

In  the  case  of  recovery  a  young  lady,  aged  twenty,  swallowed  an  ounce  of 
salt  dissolved  in  warm  water.  She  was  not  seen  by  any  one  for  an  hour  and 
a  half:  she  was  then  found  on  the  floor,  faint  and  exhausted,  having  previously 
vomited  considerably.  There  was  great  depression,  the  skin  cold  and  clammy, 
the  pulse  feeble,  and  there  was  a  scalding  sensation  in  the  throat  a/id  stomach* 
There  were  also  continued  rigors.  Proper  medical  treatment  was  adopted,  and 
she  recovered  in  two  days, — still  suffering  from  debility  and  great  irritation  of 
the  stomach.  During  the  state  of  depression,  it  was  remarked  that  the  con- 
junctivae were  much  injected,  and  the  pupils  dilated.  There  was  also  great 
dimness  of  vision.     (Med.  6az.  xxvii.  480.) 

In  another  of  the  cases, — a  lady  recendy  confined  took  by  mistake  half  aa 
ounce  of  the  binoxalate,  instead  of  cream  of  tartar.  She  had  scarcely  swal- 
lowed the  draught,  when  she  was  seized  with  violent  pain  in  the  abdomen  and 
convulsions :  she  died  in  eighi  minuttB.  On  inspection,  the  mucous  mem- 
brane of  the  stomach  and  small  intestines  was  found  inflamed.  (Ann.  d*Hyg. 
Avril  1842.)  In  the  third  case,  a  teaspoonfiil  of  this  salt  was  taken  for  three 
successive  mornings : — it  produced  severe  vomiting ;  and  about  an  hour  after 
the  third  dose,  the  patient  expired.  There  was  no  post-mortem  examina- 
tion. 

We  learn  from  these  cases,  that  this  salt  is  poisonous,  destroying  life  almost 
as  readily  as  oxalic  acid  itself;  and  that  in  the  symptoms  which  it  produces,  it 
closely  resembles  that  poison.  In  the  second  ca^e,  it  destroyed  life  in  so  short 
a  time  as  eiglu  miniUei^  but  probably  the  fatal  effects  were  in  this  instance 
accelerated  by  the  debilitated  state  of  the  person  who  took  it. 

Chemical  analysis.— -The  solid  salt  is  commonly  seen  in  the  form  of  a 
crystalline  powder,  or  loo6ely  crystallized  in  masses.  It  is  not  very  soluble 
in  water,  easily  taken  up  on  boiling,  but  re-precipitated  in  great  part  on  cooling. 
Its  solution  might  be  readily  mistaken  for  oxalic  acid ;  for,  1st,  it  has  an  acid 
reaction ;  and  2nd,  it  is  precipitated  by  nitrate  of  silver  and  sulphate  of  lime, 
like  oxalic  acid ;  but  with  respect  to  the  latter  test,  the  precipitation,  although 
more  slowly  produced,  is  much  more  copious.  It  is  best  known  from  oxalic 
acid — 1.  By  its  crystalline  form,  which,  as  seen  in  a  few  drops  evaporated  on 
glass,  is  plumose ;  and  2.  by  heating  a  portion  on  platina  foil.  While  oxalic 
acid  is  volatile,  the  binoxalate  leaves  an  ash,  which,  when  suffieiendy  calcined, 
is  alkaline,  and  it  may  be  proved  to  contain  potash  by  its  dissolving  in  dilute 
nitric  acid,  with  effervescence,  and  forming  nitrate  of  potash.  There  is  one 
vegetable  salt  for  which  it  has  been  fatally  mistaken,  namely,  the  bitartrate  of 
potash,  or  the  cream  of  tartar.  This  latter  is  known  by  its  solution  not  being 
precipitated  by  the  sulphate  or  any  salt  of  lime ;  and  by  its  being  rendered  only 
milky  or  turbid  on  the  addition  of  nitrate  of  silver.  Lime-water  fomishes  a 
ready-means  of  distinguishing  these  two  salts.  It  precipitates  both  of  them 
while,  but  the  precipitate  from  the  bitartrate  of  potash  is  re-dissolved  on  adding 
to  it  a  small  quantity  of  a  solution  of  tartaric  acid,  while  that  from  the  binoxalate 
is  not  rordissolved.    It  may  be  as  well  tomention  another  simple  means  of 
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distinction,  the  coloar  of  ink  is  immediately  discharged  by  wanning  it  with  a 
few  grains  of  binoxalate,  but  is  unaffected  by  the  bitartrate  of  potash. 

In  organic  mixiures  the  process  is  the  same  as  for  oxalic  acid  itself,  (See 
p.  214.)  Although  this  salt  is  a  natural  constituent  of  sorrel,  this  vegetable  is 
rarely  used  as  an  article  of  food  in  England,  and  then  only  in  a  small  quantity. 
According  to  Mitscherlich,  the  proportion  of  binoxalate  is  only  0.75  per  cent. 
of  the  weight  of  the  fresh  plant,  or  3.75  per  cent,  of  the  juice;  hence  one 
ounce  of  fresh  sorrel  will  yield  but  little  more  than  three  grains  of  the  salt. 
The  objection  suggested  by  Orfila,  that  the  salt  found  in  the  stomach,  might  be 
due  to  the  presence  of  sorrel  taken  in  soup,  is  therefore  inadmissible,  except 
where  the  salt  is  found  in  traces,  and  no  symptoms  of  poisoning  have  existed. 
(See  SoRBBL,  PO"^) 

BITARTRATE  OP  POTASH  (CREAM  OF  TARTAR.    ARGOL.) 

This  salt  has  proved  fatal  in  at  least  one  instance,  although  it  is  not  com- 
monly regarded  as  a  poison.  The  case  is  reported  by  Mr.  Tyson ;  it  occurred 
in  this  metropolis  in  1 837.  A  man,  aged  thirty-seven,  took  four  or  five  table- 
spoonfuls  of  cream  of  tartar.  He  was  seized  with  violent  vomiting  and  purging. 
There  was  pain  in  the  abdomen,  thirst,  feeble  pulse,  and  the  thighs  and  legs 
appeared  paralysed.  The  fluid  vomited  was  of  a  dark-green  colour,  and  the 
motions  had  the  colour  of  coffee-grounds.  '  Death  took  place  in  about  forty- 
eight  hours.  On  inspection,  the  mucous  membrane  of  the  stomach  and 
duodenum  was  found  highly  inflamed,  the  cardiac  portion  of  the  former  being 
of  a  deep  red  colour,  with  some  spots  of  black  extravasation.  The  stomach 
contained  a  thick  brown  fluid,  coloured  by  bile.  The  whole  of  the  intestinal 
canal  was  more  or  less  inflamed.  According  to  Wohler,  this  salt  passes  off  by  . 
the  urine,  under  the  form  of  carbonate  of  potash,  the  secretion  being  alkaline. 

Chsmical  analysis. — Cream  of  tartar  is  commonly  seen  in  the  form  of  ft 
white  powder.  It  is  sparingly  soluble  in  cold  water,  producing  a  slighdy  acid 
solution.  If  the  powder  be  heated  on  platina  foil,  it  is  converted  to  carbon  and 
carbonate  of  potash ;  the  latter  dissolves  with  effervescence  in  acids,  and  the 
nature  of  the  alkali  is  thereby  determined.  The  decomposition  of  the  powder 
by  heat,  indicates  that  it  is  a  vegetable  acid  salt.  On  adding  the  aqueous  solu- 
tion to  lime  water,  a  white  precipitate  is  formed,  which  disappears  on  adding 
a  farther  quantity  of  the  acid  solution.  This  proves  that  the  acid  is  the  tartaric. 
It  is  known  from  the  simple  tartrate  of  potash  by  its  acidity,  and  by  the  fact 
that  it  is  not  precipitated  by  a  salt  of  lime,  while  the  tartrate  is  precipitated  as 
a  tartrate  of  lime.  Chloride  of  platina  gives  no  precipitate  in  the  cold  saturated 
solution. 

In  organic  mixtures, — The  salt  being  comparatively  insoluble,  may  be  found 
as  a  sediment  at  the  bottom  of  the  liquid.  If  dissolved,  the  liquid  may  be 
concentrated  and  alcohol  added;  cream  of  tartar  is  very  insoluble  in  alcohol, 
and  by  this  means  the  organic  matter  may  be  separated  from  it  If  the  liquid 
be  strongly  coloured,  purified  animal  charcoal  should  be  used  to  decolorize  it. 
In  searching  for  this  substance  in  the  stomach,  it  is  proper  to  state,  that  it  is  a 
natural  constituent  of  the  potato.  Belloc  relates  a  case  of  alleged  poisoning 
by  Rochelle  salt,  the  compound  tartrate  oi^  potash  and  soda.  The  circum- 
stances however  render  this  statement  somewhat  doubtful.  (Cours  de  M£d. 
Wg.  139.) 

BROMIDE  OP  POTASSIUM. 

But  very  little  is  known  concerning  the  action  of  this  salt  upon  the  body. 
It  operates  as  a  diuretic,  and  affects  the  secretory  organs,  but  not  in  so  powerfiil 
20 
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&  degree  as  the  iodide.  Of  its  poisonous  properties  the  best  account  yet  given 
is  that  published  by  Dr.  Glover.  (Ed.  Med.  and  Suig.  Joum.  Iviii.  338.) 
Barthez  had  ascertained  some  years  previously,  that  when  this  salt  was  in- 
troduced into  the  stomach  of  a  dog,  in  a  dose  varying  from  sixty  to  one  hun- 
dred grains,  it  occasioned  death  if  there  was  no  vomiting;  and  on  inspection 
the  mucous  membrane  of  the  stomach  was  found  inflamed.  When  injected 
into  the  circulating  system  it  causes  death ;  but  this  part  of  the  subject  is  af 
litde  importance  in  a  medico-legal  view,  since  chloride  of  potassium  and  other 
equally  inert  bodies,  have  a  noxious  effect  when  thrown  into  the  circulation. 
pr.  Glover  has  indeed  found,  that  fifty  grains  of  chloride  of  potassium,  dis- 
solved in  half  an  ounce  of  water,  sufficed  to  kill  a  dog  when  injected  into  the 
jugular  vein. 

The  facts  of  most  interest  to  the  medical  jurist  are  those  which  relate  to  the 
effects  of  the  bromide  of  potassium  when  introduced  into  the  stomach.  In  one 
^  of  Dr.  Glover's  experiments,  one  hundred  grains  of  the  bromide,  dissolved  in 
three  drachms  of  water,  were  inj[ected  through  a  flexible  tube  into  the  stomach 
of  a  strong  rabbit.  In  five  minutes  the  animal  fell,  and  made  ineffectual 
attempts  to  crawl.  The  breathing  became  difficult,  and  the  action  of  the  heart 
irregular.  In  about  half  an  hour  it  was  agitated  with  convulsions,  became  in- 
sensible, and  died.  On  inspection  the  lungs  were  found  congested ;  the  stomach 
cpntracted  towards  the  pylorus ;  the  mucous  membrane  softened,  grey,  and 
.  dotted  with  numerous  purple  ecchymoses ;  there  were  two  large  bloody  patches. 
The  upper  part  of  the  small  intestines  presented  similar  appearances.  The  mem- 
branes of  the  spinal  cord  were  congested,  and  there  was  some  effusion  of  serum 
into  the  ventricles  of  the  brain.  Bromine  (bromide  of  potassium)  existed  in  the 
blood,  the  liver,  and  brain:  hence  there  can  be  no  doubt  that  the  salt  is 
absorbed. 

These  results  were  obtained  with  the  pure  bromide ;  but  much  of  what  is 
sold  is  impure.  A  drachm  and  a  half  of  the  impure  salt  was  introduced  by 
Dr.  Glover  into  the  stomach  of  a  dog  at  mid-day.  During  the  night  the  ani- 
mal was  violendy  purged.  The  same  dose  was  given  every  day  for  a  week: 
the  animal  became  thinner,  lost  power  over  his  Umbs  to  some  extent,  but  re- 
tained his  appetite.  Three  drachms  of  it  killed  a  rabbit  in  less  than  an  hour 
and  a  half,  with  symptoms  and  appearances  resembling  those  above  described. 

These  results  show  that  the  bromide  of  potassium  is  by  no  means  an  energetic 
substance,  and  that  it  is  only  likely  to  be  injurious  to  the  human  subject  in  very 
large  doses. 

Tbsatkent. — The  promotion  of  vomiting,  and  the  exhibition  of  albuminous 
and  mucilaginous  liquids. 

Chemical  analysis.— The  salt  crystallizes  in  cubes,  is  fixed  when  healed 
on  platina,  dissolves  in  water,  and  forms  a  neutral  solution.  1.  The  solution 
gives  a  light  yellowish  precipitate  with  nitrate  of  silver,  not  very  soluble  in 
ammonia,  although  more  soluble  than  the  iodide.  2.  When  chlorine  is  added 
to  it,  it  acquires  a  yellow  or  amber  colour;  and  upon  then  adding  about  one- 
fourth  of  its  volume  of  ether  and  shaking  the  mixture,  the  ether  rises  to  the 
surface,  carrying  with  it  the  bromine  in  solution.  Chloride  of  potassium  is 
obtained  on  evaporation  Of  the  liquid.  3.  A  small  quantity  of  the  powdered 
Salt  heated  in  a  tube  With  its  bulk  of  peroxide  of  manganese  and  diluted 

Slphuric  acid,  yields  bromine,  known  by  the  ruddy  colour,  odour,  and 
caching  properties  of  its  vapour. 

From  organic  mixlum  it  may  be  obtained  by  incineration  and  digestion  in 
water. 
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IODIDE  OP  POTASSIUM  (HYDRIODATE  OF  POTASH.) 

This  salt  is  extensively  employed  as  a  medicinal  preparation,  but  it  appears 
to  bave  given  rise,  in  some  instances,  to  alarming  symptoms,  even  when  ex« 
hibited  in  small  doses;  and  death  has  been  said  to  result  from  its  use.  The 
following  cases  will  perhaps'  best  serve  to  illustrate  its  effects.  A  gentleman 
was  ordered  by  his  physician  to  take  three  grains  of  the  iodide  in  a  draught 
of  peppermint  water  three  times  a  day.  After  the  third  dose  he  felt  very 
poorly;  and  an  hour  after  the  fourth  dose  he  was  attacked  with  a  violent 
shivering  fit,  followed  by  headach,  hot  skin,  intense  thirst,  quick  and  full  pulse, 
vomiting  and  purging.  These  symptoms  were  succeeded  by  great  prostration 
of  strength.  In  spite  of  treatment,  the  purging  lasted  several  days.  The 
effects  of  the  medicine  in  this  case  were  so  violent,  although  only  Iweloe  grains 
had  been  taken,  that  there  is  little  doubt,  if  the  patient  had  taken  another  dose, 
he  would  have  been  killed.     (Med.  6a;;,  Sept.  3,  1841,) 

In  October  1841,  a  case  was  reported  by  Mr.  Erichsen  to  the  University 
College  Medical  Society,  in  which  very  alarming  symptoms  resulted  from  the 
exhibition  of  only  Jive  grains  of  iodide  of  potassium.  There  was  great  dif- 
ficulty of  breathing,  discharge  from  the  eyes  and  nostrils,  inflamed  conjunctivae, 
and  most  of  the  symptoms  of  violent  catarrh.  The  iodide  was  discontinued, 
and  the  patient  recovered.  Dr.  Lawrie  found  that  seven  grains  and  a  half  of 
the  iodide,  in  three  doses,  produced  in  an  adult,  dryness  and  irritation  of  the 
fauces,  great  difficulty  of  breathing,  and  other  serious  symptoms.  In  another 
case,  thirty  grains,  in  divided  doses,  caused  severe  headach  and  secretion  of 
tears.  In  two  instances,  wherein  he  had  prescribed  it  medicinally  in  small 
doses,  it  was,  in  his  opinion,  the  cause  of  death.  (Med.  Gaz.  xxvi.  588.) 
These  cases,  at  least,  show  the  necessity  of  caution  in  the  medicinal  use  of 
iShis  substance.  The  effects  from  sn^aU  doses  may,  perhaps,  be  attributed  to 
idiosyncrasy ;  still  there  seems  to  be  good  ground,  from  the  results  of  experiv 
ments  on  animals,  for  ranking  iodide  of  potassium  among  irritant  poisons. 
It  has  not^  so  far  as  I  know,  caused  death,  if  we  except  the  two  cases  recorded 
by  Dr.  Lawrie.  One  drachm  and  a  half  of  the  solution  has  been  taken  by  a 
young  female  without  destroying  life,  although  it  produced  very  serious  symp- 
toms of  irritation.  (Devergie,  M^d.  L6g.  ii.  536.)  It  has  ])een  suggested  that 
the  occasional  adulteration  of  the  iodide  with  carbonate  of  potash  may  account 
for  the  discrepant  statements,  as  to  its  poisonous  properties.  Jn  one  instance, 
in  which  the  medicinal  dose  had  been  carried  to  several  drachms,  the  io<}i4^ 
was  found  to  contain  seventy-five  per  cent,  of  carbonate  of  potash ! 

Tri^atment. — There  is  no  antidote  to  thjs  poison.  It  should  be  removed  as 
speedily  as  possible  by  the  free  use  of  emetics ;  and  by  the  stomaqh-pump,  if 
there  be  no  excoriation  of  the  mouth  and  fauces. 

CHEincAL  ANALYSIS. — Jodidc  of  potassium  is  a  white  solid  salt,  crystallizing 
in  cubes,  like  common  salt.  It  is  very  soluble  in  water.  In  the  solid  state : 
mix  with  it  a  small  quantity  of  peroxide  of  manganese,  and  moisten  the  powder 
with  equal  parts  of  strong  sulphuric  acid  and  water,-^then  heat  the  mass  in  a 
glass  tube.  The  purple  vapour  of  iodine  is  immediately  evolved.  If  the  tube 
be  of  small  diameter,  die  quantity  which  may  be  thus  easily  detected  is  ex- 
ceedingly minute.  If  the  iodide  be  in  solution,  add  to  the  alear  liquid  an  equal 
part  of  a  solution  of  starch,  and  then  a  few  drops  of  strong  nitric  acid.  The 
blue  colour  of  the  iodide  of  farina  produced,  will  show  that  the  salt  is  an  alka* 
line  iodide.  This  test  is  extremely  delicate,  and  it  may  be  usefully  applied  to 
the  vomited  matters  to  determine  in  a  case  of  poisoning  whether  all  the  poison 
}U8  beei^  ^xpeUed,    The  potash  may  be  detected  by  decomposing  the  salt  at 
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a  high  temperature  with  strong  sulphuric  acid*  when  sulphate  of  potash  wiH 
result    This  may  be  dissolved  and  tested. 

In  organic  ligtiidt. — If  much  coloured,  boil  with  purified  animal  charcoal 
until  the  colour  is  in  great  part  or  entirely  removed;  then  add  to  the  liquid  a 
solution  of  starch,  and  aflerwards  nitric  acid.  As  a  trial  test,  we  may  employ 
a  slip  of  filtering  paper  soaked  in  starch,  then  dipped  into  the  suspected  liquid, 
and  exposed  to  the  fiimes  of  nitric  acid.  In  this  case,  the  colour  of  the  organic 
liquid  does  not  interfere  with  the  results.  By  this  process,  the  iodide  may  be 
detected  in  the  urine  or  saliva,  when  the  analyst  may  not  succeed  in  finding  it 
in  the  contents  of  the  stomach.  If  present  in  organic  ioiidSf  we  must  dry  them, 
incinerate  them  at  a  low  temperature,  and  lixiviate  the  incinerated  residue, 
when  traces  of  the  iodide  may  be  detected  in  the  filtered  liquid  by  the  addition 
of  starch  and  nitric  acid.  The  following  is  the  result  of  an  experiment  Ten 
grains  of  iodide  of  potassium  were  dissolved  in  six  ounces  of  porter,  mixed 
with  an  ounce  of  'thick  starch.  The  mixture  was  evaporated  to  dryness,  the 
residue  incinerated  and  lixiviated  with  one  ounce  of  water.  The  solution  was 
neutral.  One  ^rop,  containing  one-fiftieth  of  a  grain  of  the  iodide,  gave  a  deep 
pink-red  colour  with  starch  and  nitric  acid. 

Absorption. — ^lodide  of  potassium,  it  is  well  known,  undeigoes  absorption,  and 
is  carried  into  the  secretions  and  all  the  soft  organs,  in  which  it  maybe  detected 
by  the  above  process,  if  not  found  in  the  stomach.  The  dififusion  of  this  salt 
by  absorption  is  strikingly  indicated  by  the  fact,  that  iodine  was  thus  disco- 
vered in  the  liquor  amnii  of  a  female  during  parturition,  who,  for  four  months 
previously,  had  taken  the  iodide  medicinally.  (Comptes  Rendus,  1845,  L 
878.)  In  another  case,  Landerer  detected  iodine  in  jthe  testicle  of  a  man  who 
had  sufifered  from  sarcocele  for  several  years,  and  for  the  cure  of  which  he  had 
been  in  the  habit  of  taking  preparations  of  iodine.  (Heller's  Archiv.  1847, 
H.  ii.  185.)  This  poison  is  chiefly  eliminated  in  the  urinary  and  salivary 
secretions.  According  to  M .  Bonjean,  absorption  is  more  complete  in  propor- 
tion to  the  smallness  of  the  dose.  He  took  a  quarter  of  a  grain  in  a  laige 
quantity  of  water,  in  divided  doses,  for  a  day,  and  he  was  able  to  trace  iodine 
in  his  urine  for  seven  days,  and  in  his  saliva  for  six  days.  He  swallowed  five 
grains  of  the  iodide,  dissolved  in  two  ounces  of  water,  and  traces  of  iodine 
were  discovered  in  the  urine  during  twenty-eight  hours,  and  in  the  saliva 
during  seventeen  hours  only.  During  the  whole  day  he  sufifered  much  from 
abundant  salivation.  (See  Monthly  Joum.  of  Med.  Science,  December  1845, 
p.  935.)  The  urine  will  generally  be  found  to  yield  evidence  of  the  presence 
of  this  salt  most  readily,  and  the  process  above  described  may  be  adopted  for 
its  detection.  ' 

SULPHURETS  OF  POTASSIUM  AND  SODIUM.  . 

These  compounds  known  under  the  name  of  Liver  of  Svlphur^  are  uncrys- 
(alline  solids,  of  a  red  or  red-brown  colour.  They  form  yellow  solutions  in 
water,  which  have  an  alkaline  reaction,  and  are  highly  poisonous  No  case  of 
poisoning  by  them  has  occurred  in  England ;  but  several  fatal  cases  are  reported  to 
have  occurred  in  France.  The  chief  symptoms  produced  are — ^burning  pain  in 
the  stomach,  vomiting,  and  convulsions;  the  breath  is  tainted  with  the  odour  of , 
sulphuretted  hydrogen  gas. 

Symptoms.— The  following  case  reported  by  Dr.  Chantourelle,  will  illustrate 
this  form  of  poisoning.  A  woman,  aged  forty,  swallowed  one  morning  by  mis- 
take a  solution  containing  from  three  to  four  drachms  of  the  sulphuret  of  potas- 
sium. She  immediately  perceived  an  acrid  taste;  vomiting  ensued,  by  which  a 
portion  of  the  poison  was  ejected,  and  she  became  insensible  Dr.  Chantourelle 
arrived  in  about  eight  minutes  after  the  accident,  but  the  patient  was  dying. 
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The  air  of  the  room  was  quile  offensive,  from  the  presence  of  sulphuretted  hy* 
drogen*  The  skin  was  livid,  the  tongue  protruded,  and  a  brown  viscid  saliva 
drained  from  the  mouth.  The  eyes  were  fixed;  the  muscles  had  lost  their  con* 
tractility;  the  motion  of  the  heart  was  scarcely  perceptible;  and  there  was  slight 
convulsive  inspiration  occasionally.  Death  took  place  within  ten  or  Jifteen  mir 
nutts  from  the  time  of  swallowing  the  draught.  On  inspection  there  was  a 
general  congestion  of  the  venous  capillary  system.  No  particular  appearances 
were  met  with  in  the  stomach  or  other  viscera.  The  mucous  membrane  was 
pale,  and  covered  with  a  layer  of  sulphur.  (Galtier,  Toxicol,  i.  277.)  It  is  not 
Improbable  that  this  patient  died  from  the  sulphuretted  hydrogen  gas  passing  into 
the  ]ung&  In  another  instance,  in  which  about  the  same  quantity  of  sulphuret 
was  swallowed,  the  patient  experienced  a  sense  of  burning  heat  extending  down- 
wards to  the  stomach;  vomiting  followed, and  the  matters  ejected  smelt  strongly 
of  sulphuretted  hydrogen,  and  contained,  besides  dark  coagula  of  blood,  a  white 
substance  intermixed,  apparently  precipitated  sulphur.  The  other  symptoms 
were  coldness  of  surface,  irregular  pulse  and  severe  burning  pain  in  the  epi- 
gastrium. Some  violent  afler-symptoms  manifested  themselves  of  an  inflamma- 
tory kind.    These  were  not  finally  subdued  until  ader  the  lapse  of  a  month. 

Among  the  APPEARANcsfi  in  fatal  cases  are  a  deep  red  colour  of  the  stomach 
and  duodenum,  with  blackness  and  liquidity  of  the  blood.  The  sulphurets  do 
not  appear  to  be  very  active  as  poisons.  They  require  to  be  taken  in  mode- 
rately large  doses  in  order  to  produce  serious  effects :  but,  at  the  same  time, 
they  act  with  very  great  rapidity.  In  a  case  which  occurred  in  April  1847»  a 
lady  swallowed  by  mistake  two-thirds  of  a  glass  of  a  concentrated  solution  of 
sulphuret  of  potassium.  •Her  sufferings  were  severe,  and  she  died  in  three 
hours.     (Med.  Gaz.  xxxix.  885.) 

Tbeatmeitf.-*- This  should  consist  in  the  promotion  of  vomiting,  and  the  admi* 
nistration  of  mucilaginous  drkiks,  mixed  with  a  weak  solution  of  chloride, 
(hypochlorite)  of  soda  or  lime  at  intervals,  so  long  as  the  breath  exhales  the 
odour  of  sulphuretted  hydrogen.  The  chlorides  decompose  the  poison,  and  set 
free  sulphur,  which  exerts  no  injurious  effect  The  administration  of  acids 
would  be  atteqded  with  the  injurious  effect  of  evolving  sulphuretted  hydrogen 
more  copiously.  When,  from  the  seat  of  pain,  it  is  probable  that  the  poison  has 
descended  into  the  intestines,  it  has  been  recommended  to  employ  the  chlorides 
of  the  alkaline  bases,  in  the  form  of  emollient  enemata, 

[Vinegar  was  formerly  recommended,  but  is  npt  to  be  relied  upon.  The 
best  antidote,  after  vomiting,  is  common  salt  as  advised  by  Dr.  ChantourellCr 
Small  doses  of  a  solution  of  chloride,  also  act  favourably. — G.] 

Chemical  analysis.  Sulphurets.— When  solids  sulphuretted  hydrogen  is 
abundantly  evolved  on  adding  diluted  muriatic  acid  to  the  powdered  sul- 
phuret; and  the  alkali  remains  as  a  chloride.  When  in  solution^  subacetate  of 
lead  gives  an  intense  black  precipitate,  by  which  the  sulphuret  may  be  identified 
in  tl^e  smallest  proportion.  The  Persulphurets  form  rich  amber-coloured  sqIU- 
tion&  They  difier  from  the  sulphurets  in  giving  a  copious  precipitate  of  sulr 
phur  on  adding  acid,  and  in  forming  a  brick-red  precipitate  with  a  solution  df 
acetate  of  leeUp  For  a  modification  of  this  test,  see  p,  I79>  ante-^SuIphate  of 
Barytes. 

ALKALINE  HYP0CHI,0RITE3, 

There  are  certain  bleaching  compounds  which  have  been  long  known  as  ohlor 
rides  of  potash,  soda,  and  Wtoe,  but  which  are  now  called  by  many  chemists  hypov 
chk>rites  of  the  alkaline  bases.  The  Hypochlorite  of  Potash  is  commonly  known 
as  the  £au  de  JdveUe;  that  of  Soda  as  Lobar  rant's  liquid;  and  that  of  lawi 
aM  Bleaching  powder. 
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They  may  be  regarded  as  irritant  substances,  but  possessing  only  a  weak 
action.  In  the  following  case,  serious  effects  were  produced  by  Hypochlorite  of 
Potash,  A  female,  ag^  seventeen,  swallowed,  at  nine  o'clock  in  the  morning, 
a  large  glassful  of  the  Eau  de  JavelU,  No  particular  symptoms  manifested 
themselves  for  a  quarter  of  an  hour,  when  the  patient,  having  placed  herself  on 
the  bed,  was  seized  with  convulsions,  and  then  became  insensible,  in  which 
state  she  remained  for  five  hours.  When  brought  to  the  hospital  she  had  a 
burning  pain  in  the  fauces  and  cBsophagus,  extending  to  the  stomach;  difficult 
deglutition,  with  pain  in  the  region  of  the  larynx,  epigastrium,  and  umbilicus ; 
headach,  and  heat  of  skin.  The  urine  was  passed  easily,  but  there  was  no 
purging.  It  was  observed  that  the  membrane  covering  the  lips,  and  that  lining 
the  mouth  and  fauces,  was  much  whitened,  undoubtedly  by  the  chemical  action 
of  the  hypochlorous  acid.  Albumen  was  freely  given  to  her;  and  this  was  fol- 
lowed by  vomiting  of  white  coagulated  matter.  Leeches  were  applied  to  the 
abdomen,  and  in  the  course  of  three  days  her  health  was  completely  re-esta- 
blished. (Orfila,  Toxicologic,  i.  234;  Galtier,  Toxicologic,  i.  254.)  In  one 
instance  a  solution  of  this  salt  caused  death.  An^aged  man  drank  a  quantity 
of  the  solution  of  hypochlorite,  and  died  in  sixteen  hours.  The  lips,  gums,  and 
lining  membrane  of  the  mouth,  were  perfectly  whitened.  The  mucous  mem- 
brane of  the  pharynx  was  of  a  brownish  colour,  and  covered  with  a  thick  layer 
of  tenacious  mucus.  The  membrane  of  the  (esophagus  was  completely  destroyed. 
Towards  the  cardia  there  was  a  dark  eschar.  The  stomach  itself  was  so  softened, 
that  it  readily  gave  way  with  the  slightest  effort  in  its  lesser  curvature ;  and  nearly 
the  whole  of  the  mucous  membrane  was  thickened  and  converted  into  a  dark 
sloughly  mass.  (Briand,  M^d.  L^g.  ed/  1846,  p.  447.)  The  Hypochlorites  of 
Soda  and  Lime  would  probably,  if  taken  in  a  large  doiae,  act  in  a  similar  way. 

Treatnbnt.  In  the  early  stage  the  best  means  of  treatment  will  be  the  free 
exhibition  of  albuminous  and  mucilaginous  liquids,  followed  if  necessary  by. 
antiphlogistic  measures. 

Chemical  analysis.  The  hypochlorites  of  potash  and  soda  are  perfecdy 
soluble  in  water ;  the  hypochlorite  of  lime  is  only  partially  soluble,  1.  The 
solution  is  colourless,  strongly  alkaline,  and  has  the  odour  of  chlorine,  2.  It 
immediately  bleaches  a  solution  of  sulphate  of  indigo.  3.  It  destroys  the 
colour  of  litmus  when  an  acid  is  added,  or  by  exposure  to  air,  in  which  case 
carbonic  acid  sets  free  the  chlorine.  4.  On  adding  sulphuric  a^id  chlorine  is 
evolved,  easily  recognised  by  its  colour  and  odour.  5.  When  calcined  they 
leave  chlorides  of  metals,  by  the  examination  of  which,  therefore,  the  base  is 
easily  discovered. 

Ofgaync'liqmds^  These  compounds  undergo  decomposition  in  contact 
with  most  kinds  of  organic  matter,  especially  with  albumen,  even  in  the  form 
of  mucous  membrane.  Galtier  found  that  when  hypochlorite  of  potash  was 
nixed  in  equal  parts  with  milk  or  cofiee,  the  smell  of  chlorine  had  completely 
4isappeared  in  about  half  an  hour,  and  the  presence  of  this  gas  could  not  even 
be  detected  by  the  addition  of  an  acid,    (Op.  cit,  i.  252.) 

MURUTE  OF  AMMONIA  (SAL  AMMONUC) 

This  salt,  according  to  the  experiments  of  Orfila,  acts  as  a  poison  on  dogs, 
whether  introduced  into  the  stomach  or  the  cellular  tissue.  It  is  absorbed,  carried 
into  the  circulation,  and  acts  specially  on  the  nervous  system,  as  well  as  upon 
the  stomach.  The  mucous  membrane  was  found  in  one  case  slightly  reddened. 
Its  effects  on  man  are  unknown,  and  probably  it  is  not  more  eneigetic  as  an 
irritant  than  the  chloride  of  sodium  or  potassium.  (Toxicologic,  i.  265.) 
Trsatmknt.  The  promotion  of  vomidng.  There  is  no  known  antidote, 
OnuicAL  ANALYSIS,    Ai  a  solid  this  salt  is  known  by  its  tough  fibrous 
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character,  1.  It  is  entirely  volatile,  2.  It  is  eoluUe  in  vater»  fonning  a  neutral 
solution ;  but  on  boiling  this  becomes  acid.  3.  If  moderately  concentrated* 
the  solution  gives  a  yellow  precipitate  with  bichloride  of  platina.  4.  Muriatic 
acid  is  detected  in  it  by  the  suddition  of  nitrate  of  silver  and  nitric  acid.  5.  The 
ammonia  is  detected  by  boiling  the  solution  with  caustic  potash,  or  heating  the 
dry  powdered  salt  with  lime. 

From  organic  liquids  it  may  be  obtained  by  filtration  and  slow  evaporation. 
The  salt  may,  however,  be  present  in  small  quantities,  as  a  result  of  the  process 
of  putrefaction. 

NITRITE  OF  POTAShT    NITRE.    SALTPETRE. 

This  well-known  salt  is  largely  employed  in  the  arts.  It  is  an  irritant,  bnt 
only  acts  as  such  when  taken  in  a  large  dose.  It  has  destroyed  life  on  several 
occasions.  Its  effects  are,  however,  somewhat  uncertain.  An  ounce,  and  even 
two  ounces  have  been  taken  without  causing  very  alarming  symptoms.  (Ed. 
M.  and  S.  J.  xiv.  34.)  Dr.  Bennett  states  that  M.  Gendrin  was  in  the  habit 
of  giving  it  in  doses  varying  from  six  to  twelve,  or  sixteen  drachms  in  the 
twenty-four  hours  without  any  dangerous  symptoms  resulting.  (Med.-Chir. 
Review,  April  1844, 549.)  M.  Mozade  has  more  recently  given  it  with  benefit 
in  cases  of  dropsy  in  from  three  to  five  drachm  doses.  (L'Union  M^dicale, 
3  Juin,  1847,  274.)  According  to  Tourtelle,  no  injury  has  followed  even  in 
cases  where  it  was  given  in  doses  of  an  ounce.  (Galtier,  Toxicologic,  i.  268.) 
Tartra  denied  that  it  had  poisonous  properties  even  in  a  very  large  dose,  (op. 
cit.  135,)  but  cases  have  occurred  which  now  leave  no  doubt  on  the  subject* 
In  one  instance,  quoted  by  Orfila,  an  ounce  of  nitre  was  taken  by  a  lady  in 
mistake  for  other  salts.  In  a  quarter  of  an  hour,  she  suffered  from  nausea, 
vomiting  and  purging,  and  the  muscles  of  the  face  were  convulsed.  The  pulse 
was  weak,  the  respiration  laborious,  and  the  extremities  cold ;  but  there  was  a 
sense  of  burning  heat  and  severe  pain  in  the  epigastrium.  She  died  in  thre€ 
hours  after  taking  the  dose.  On  dissection,  the  stomach  was  found  highly 
infiamed,  and  the  membrane  detached  in  various  parts.  Near  the  pylorus,  the 
inflammation  had  a  gangrenous  character.  A  large  quantity  of  liquid  coloured 
by  blood  was  found  in  the  stomach,  (i.  283.)  In  another  case,  which  proved 
&tal  in  sixty  hours,  where  an  ounce  and  a  half  of  nitre  had  been  taken,  a  small 
perforation  was  found  in  the  stomach,  (ib.)  My  friend.  Dr.  Geoghegan,  of 
Dublin,  has  communicated  to  me  the  following  case :— A  man  took  from  an  ounce 
to  an  ounce  and  a  half  of  nitre  by  mistake  for  salts.  Severe  pain  in  the  ab- 
domen followed,  i(irith  violent  vomiting,  but  no  purging  so  far  as  could  be  ascer-> 
tained.  He  died  in  about  two  hours  after  taking  the  salt.  On  examination  of 
the  body,  a  bloody  mucus  was  found  in  the  stomach,-— the  lining  membrane 
was  of  a  brownish  red  colour,  generally  inflamed,  and  in  parts  detached  from 
the  coat  beneath.  None  of  the  poison  could  be  detected  in  the  stomach ;  but 
its  nature  was  clearly  established  from  the  analysis  of  a  pcurtion  left  in  the 
vessel  which  had  contained  the  draught. 

Two  men  swallowed,  each,  one  ounce  of  nitre  by  mistake  for  Glauber's  salt. 
They  almost  immediately  experienced  a  sense  of  coldness  in  the  course  of  the 
spine,  tremblij^g  in  the  limbs,  with  violent  vomiting  and  purging.  The  stools 
were  bloody.  They  recovered  in  the  course  of  a  few  days.  (Casper's  Wo- 
chenschrii^  xviii.  1841.)  A  ease  is  reported  in  the  same  journal,  where 
one  ounce  of  nitre  killed  a  man  in  thirty-six  hours. 

A  case  recently  occurred  at  Manchester,  in  which  an  old  man,  aet  60,  lost  hit 
Kfe  from  an  overdose  of  nitre  which  be  had  taken  as  a  niedicine.  The  doee 
amounted  to  about  ten  drachms :  it  caused  profuse  diarrhcaa  and  death  in  about 
five  hours«    Death  was  referred  to  Inflammation  of  the  mucous  membrane  of 
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Ibe  fltomach  and  bowels,  owing;  to  the  irritant  action  of  tlie  nitre.  In  a  case  re- 
ported by  Dr.  Letbeby,  a  female,  at.  28,  swallowed  in  two  doses  taken  on  two 
days,  about  an  ounce  of  nitrate  of  potash.  After  the  second  dose,  she  was 
attacked  with  severe  burning  pain  in  the  stomach,  and  violent  vomiting  followed 
by  collapse.  There  was  no  purging,  and  the  secretion  of  urine  was  stopped. 
The  girl  recovered  in  a  few  days.    (Pharm.  Journal,  Feb.  1846,  356.) 

In  another  case  rq;x>rted  by  Mr.  Gillard,  a  man  recovered  in  four  days  after 
having  swallowed  two  ounces  of  nitrate  of  potash  by  mistake  for  Epsom  salts. 
In  about  five  minutes  after  taking  the  nitre,  he  felt  a  burning  pain  in  his  stomach, 
and  this  was  immediately  followed  by  sickness.  Free  vomiting  was  excited  by 
mustard;  and  this  probably  led  to  his  recovery.  (Prov.  Med.  Jouro.  Aug. 
19, 1846,  382.)  These  (acts  show  how  very  uncertain  are  the  effects  of  this 
aaline  compound. 

Poisoning  by  nitre  has  been  hitherto  the  result  of  accident  It  is  never  taken 
for  the  purpose  of  suicide,  the  popular  opinion  being,  that  it  is  not  poisonous ;  al- 
though the  above  cases  show  that  it  destroys  lUe  with  greater  rapidity  than  is 
commonly  observed  in  the  action  of  arsenic  and  corrosive  sublimate.  It  is  never 
likely  to  be  employed  by  a  murderer,  since  a  dose  sufficient  to  kill,  couki  not  be 
secretly  exhibited. 

TasATMSBT.  There  is  no  antidote  known.  Vomiting  should  be  freely  pro* 
moted. 

Chemical  ahaltsis.— See  Nitric  Acid,  (ante,  p.  188.)  From  the  researches 
of  Wohler,  it  wouki  appear  that  this  salt  is  absorbed  and  eliminated  in  the  urine. 
He  detected  it  in  the  urine  of  a  horse  four  hours  after  he  had  given  to  the  animal, 
five  ounces  of  nitre.  M.  Reynard  also  detected  it  in  the  urine  of  persons  to  whom 
it  had  been  given  medicinally.  His  plan  consisted  in  throwing  down  the  sulphates 
and  phosphates  of  the  urine  by  a  solution  of  baryta ;  filtering,  evaporating  to  dry- 
ness, and  treating  the  residue  with  pure  aksohol  in  order  to  dissolve  out  urea  and 
other  substances  soluble  in  this  menstruum.  The  nitre  was  then  procured  by 
digestion  in  water,  evaporation,  and  crystallization.  (Galtier,  Toxicologic,  L  262.) 
Orfila  sutes  that  he  has  detected  nitre  in  the  liver,  spleen,  kidneys,  and  urine  of 
animals  poisoned  by  it.    (Ann.  d*Hyg.  1842,  iL  434.) 

SULPHATE  OF  POTASH. 

This  salt  was  formerly  called  Sal  de  DuobuSt  or  Sal  PolychTt9L  It  has  been 
regarded  as  inert,  but  of  late  years  it  has  given  rise  to  some  important  medico- 
1^1  investigations.  A  lady  about  a  week  after  her  delivery,  took,  by  the  pre* 
sc^ption  of  her  medical  attendant,  about  ten  drachms  of  the  sulphate  of  potash 
in  divided  doses,  as  a  laxative.  After  the  first  dose,  she  was  seized  with  severe 
pain  in  the  stomach,  nausea,  vomiting,  purging,  and  cramps  in  the  extremities. 
These  symptoms  became  aggravated  after  each  dose,  and  she  died  in  two  hours. 
It  was  supposed  that  some  poison  had  been  given  by  mistake ;  but  that  was  not 
the  case,  and  the  question  was,  whether  her  death  was  or  was  not  caused  by 
the  sulphate  of  potash.  On  inspection  of  the  body,  the  mucous  membrane  of  the 
stomach  and  intestines  was  found  pale,  except  the  valvuis  conniventes,  which 
were  reddened.  The  stomach  contained  a  large  quantity  of  reddish  coloured 
Uquid,  whfeh  on  analysis,  was  found  to  contain  only  sulphate  of  potash,  and  no 
trace  of  any  common  irritant  poison.  The  examiners  referred  death  to  the  sul- 
phate of  poush  given  in  an  unusually  large  dose,  whereby  it  had  acted  as  an  ir- 
ritant poison  in  a  person  whose  constitution  was  already  much  debilitated. 
(Ann.  d'Hyg.  AvrU  1842.) 

The  question  whether  this  is  to  be  regarded  as  a  pdsonous  salt,  of  an  Irritant 
nature,  has  been  much  debated  among  members  of  the  profession,  owing  to  a 
I  whteh  was  tried  at  the  Central  Criminal  Court  In  October  1843.    (The 


DEATH  nOM  LA&6E  D0SS8  OF  SULPHATE  OF  POTASH.  S37 

Q^een  v.  HayneB.)  The  prisoner  had  given  the  deceased,  the  night  befisre  her 
death,  two  ounces  of  sulphate  of  potash,  dissolved  in  water ;  and  it  was  alleged 
that  she  had  a  fortnight  previous  to  this,  talten,  in  divided  doses,  as  much  as  a 
quarter  of  a  pound  of  the  salt  The  woman  supposed  herself  to  be  pregnant^ 
which  was  disproved  by  an  examination  of  the  body;  and  it  was  charged  that 
the  prisoner  had  given  her  the  salt  with  the  intention  of  causing  a  miscarriage. 
After  the  last  dose,  she  was  seized  with  sickness,  and  died  within  a  very  short 
time.  The  stomach  was  found  empty,  but  highly  infiamed,  and  there  was  blood 
effused  on  the  brain.  One  medical  witness,  rei^nred  death  to  the  action  of  this 
salt  as  an  irritant  poison ;  the  other  to  apoplexy,  as  an  indirect  result  of  the  vio- 
lent vomiting  causied  by  it  The  prisoner  was  acquitted  of  the  charge  of  murder, 
^but  subsequently  found  guilty  of  the  administering  the  sulphate  with  intent  to 
procure  abortion.  Both  of  the  witnesses  admitted  that,  in  small  doses^  the  salt 
was  innocent;  but  that  in  the  dose  of  two  ounces  it  would  produce  dangerous 
effects.  A  portion  of  the  sulphate  in  this  case  was  examined  by  Mr.  Braodev 
as  it  was  suspected  that  some  poisonous  substance  might  have  become  accidentally 
mixed  with  it;  but  it  was  found  to  be  pure. 

It  is  not  improbable,  from  the  symptoms  and  the  inflamed  state  of  the  stomach, 
that  the  salt  acted  here  as  an  irritant  poison ;  and  the  (act  of  its  being  an  inno» 
cent  medicine  in  small  doses  appears  to  be  no  sound  objection  to  this  view;  for 
the  same  circumstance  is  observed  with  respect  to  many  substances,  the  poi* 
sonous  or  noxious  properties  of  which  cannot  admit  of  dispute.  Some  have 
ascribed  the  irritant  effects  of  this  and  other  saline  medicines — such  as  cream  of 
tartar,"— in  large  doses,  to  their  insolubility,  and  to  the  fine  spicula  of  the  pow- 
dered salt  acting  mechanically  upon  the  mucous  membrane  of  the  stomach. 
This  explanation  does  not  appear  admissible :  1st,  because  some  of  these  saline 
medicines,  when  taken  dissolved — such  as  alum  and  nitre — have  had  a  similar 
action;  and,  2nd,  the  effects  are  very  different,  and  far  more  rapidly  fatal  than 
in  those  cases  where  mechanical  irritants — such  as  fine  sand  or  iron  filings- 
have  been  taken.  In  short,  there  is  no  doubt  that  if  a  similar  quantity  of  the  salt 
were  taken  perfectly  dissolved  in  water,  it  would  have  an  equally  irritant  effect ; 
and  sulphate  of  potash  has  been  known  to  act  in  this  way,  when  taken  in  divided 
and  therefore  in  very  soluble  doses.  A  case  in  which  it  thus  proved  fatal  in 
two  houn,  has  been  already  reported  (supra.)  According  to  Mr.  Mowbray 
(Medical  Gazette,  xxxiii.  p.  54,)  sulphate  of  potash  is  a  salt  much  employed  in 
France  as  a  popular  abortive.  He  quotes  several  instances  in  which,  in  large 
doses  it  produced  severe  symptoms,  resembling  those  of  irritant  poisoning,  and 
even  death.  In  one  case  two  drachms  acted  powerfully;  and  in  another,  that 
fell  under  his  own  observation,  four  drachms  of  the  salt,  administered  to  a  lady 
after  her  confinement,  had  all  the  effects  of  an  irritant  poison.  The  case  of 
Hayn€8  is  the  first  instance  in  which,  \  believe,  it  is  publk^ly  known  to  have 
proved  fatal  in  England ;  and  it  shows  that  substances,  commonly  regarded  aa 
innocent,  may  give  rise  to  important  questions  in  toxicology. 

There  is  no  doubt  that  the  most  simple  puigative  salts  may^  under  certain 
circumstances  and  when  given  in  large  doses,  destroy  life.  A  case  has  been 
already  related  (ante,  p.  15)  in  which  sulphate  of  magnesia  caused  death,  and 
gave  rise  to  a  criminal  charge  in  this  country.  It  is  said  that  sulphate  of 
potash  has  in  some  cases  caused  vomiting  and  other  serious  symptoms,  from 
its  containing  as  impurity  sulphate  of  zinc.  This  would  be  easily  discovered 
by  adding  the  ferrocyanide  of  potassium,  which  gives  a  white  precipitate  with 
a  salt  of  zinc. 

Chemical  analysis. — Sulphate  of  potash  is  easily  identified.  It  is  a  dry 
hard  salt,  soluble  in  water,  forming  a  neutral  solution.  This  solution,  if 
sufficiently  concentrated,  is  precipitated  both  by  tartaric  acid  and  bichloride  of 
platina,  whereby  potash  is  indicated ;  and  the  presence  of  sulphuric  acid  is 
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known  by  the  action  of  a  salt  of  barytea.  Organic  liquids.  This  salt  being 
insoluble  in  alcohol^  may  have  the  organic  matter  removed  from  it  by  treating 
the  liquid  containing  it  (previously  concentrated)  with  alcohol:— or  the  suIh 
stance  containing  the  salt  may  be  evaporated  to  dryness  and  incinerated,  when 
the  sulphate  may  be  obtained  by  lixiviating  the  calcined  residue  with  distilled 
water.  The  sidphate  of  potash  exists  naturally  in  some  animal  fluids,  but 
only  in  minute  traces. 

SULPHATE  OP  ALUMINA  AND  POTASH.  ALUM. 

This  substance  is  very  commonly  known ;  but  it  does  not  appear  to  have 
given  rise  to  many  accidents,  at  least  in  this  country.  One  case  of  death 
from  alum,  appears  in  the  Registration  Report  for  1838-9.  A  singular  case 
occurred  in  Paris,  in  1828,  in  which  the  aUeged  noxious  properties  of  alum 
were  brought  into  question.  A  lady  swallowed  a  quantity  of  calcined  alum 
dissolved  in  warm  water,  which  had  been  supplied  to  her  by  mistake  for 
powdered  gum.  The  quantity  taken  was  less  than  half  an  ounce.  She  im- 
mediately complained  of  a  bumiug  pain  in  the  mouth,  throat  and  stomach. 
She  afterwards  suflfered  from  thirst,  violent  vomiting,  and  general  disturbance 
of  tile  system,  from  which  she  recovered  in  the  course  of  two  or  three  days. 
These  effects  were  referred  to  the  alum,  and  the  party  who  supplied  it  by 
mistake  was  condemned  to  a  severe  punishment  On  the  case  being  carried 
to  an  appeal,  Orfila  contended  that  alum  was  not  a  poison ;  although  he  ad- 
mitted that  in  the  calcined  state  it  was  a  caustic,  and  in  order,  to  establish  his 
opinion  of  its  inertness,  he  offered  to  swallow  half  an  ounce  on  the  spot! 
He  referred  to  the  symptoms  under  which  the  party  laboured,  to  some  other 
cause;  but  on  being  further  questioned,  he  admitted  that  a  solution  of  calcined 
alum  was  likely  to  produce  more  serious  effects  than  common  gum,  which 
the  party  should  have  taken.  The  punishment  was  mitigated,  (Mn.  d'Hyg. 
1829,  i.  234.)  Orfila  has  since  found  that  alum  in  a  large  dose,  operate 
fatally  on  animals,  destroying  life  in  the  course  of  a  few  hours !  He  states 
that  he  detected  the  salt  in  these  cases  in  the  substance  of  the  stomach,  liver, 
spleen  and  in  the  urine.  (Ann.  d*Hyg.  1842,  ii.  433.)  The  reader  will  find 
a  singular  case  of  supposed  poisoning  by  alum  in  the  Ann.  d'Hyg.  1832,  ii. 
180. 

The  SYKPTOMS  produced  by  alum  in  a  large  dose,  are  frothing  at  the  mouth, 
vomiting  (the  vomited  matters  containing  alum,)  purmng,  depression,  weakness 
of  the  limbs,  and  the  principal  appearance  is  a  readish«brown  colour  of  the 
mucous  membruie,  which  may  be  found  softened  or  disorganized,  either 
wholly  or  in  patches. 

We  cannot  therefore  refuse  to  admit  the  possibility  of  this  substance  acting 
as  an  irritant,  on  the  same  principle  on  which  we  admit  the  irritant  properties 
of  salts  of  a  far  more  innocent  character.  It  is,  however,  proper  to  observe, 
that  this  salt,  given  in  large  doses  to  animals,  does  not  appear  to  affect  them 
seriously  unless  the  (esophagus  be  tied :  three  drachms  have  been  taken  at  a 
dose,  by  patients,  dissolved  in  sii^  ounces  of  liquid,  wi^out  any  inconvenience 
resulting. 

Trbatmsvt. — ^The  promotion  of  vomiting  and  the  free  administration  of 
calcined  magnesia. 

Cheicical  analysis. — Common  alum  possesses  a  peculiar  and  astringent 
taste.  It  easily  dissolves  in  water,  forming  an  acid  solution,  which  cr^'Stallizes 
on  evaporation  in  regular  octohedra.  Its  solution  is  not  affected  by  ferro« 
cyanide  of  potassium  or  sulphuretted  hydrogen  gas,  whereby  it  is  known  from 
the  true  metallic  saline  solutions.  Its  sulphuric  acid  may  be  detected  by  a 
salt  of  barytes.    On  adding  potash*  a  white  precipitate  of  alumina  falls  dowtti 
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which  M  rediflBolyed  hj  Ae  additioii  of  ft  laiger  quantity  of  the  alkali.  By  this 
Uflt  character,  it  is  known  from  the  alkaline  eartiis  which  are  precipitated  from 
their  solutions  hy  potash,  but  the  precipitates  are  not  redissolved.  On  adding 
anunonia  in  excess,  alumina  falls  down.  This  may  he  separated  by  filtration, 
and  on  evaporating  the  liquid  portion,  and  inteineratiag  the  saline  residue,  there 
will  be  found  sulphate  of  potash.  Calcined  alum  is  a  white  uncrystalline  sub* 
stance,  only  partially  soluble  in  water.  About  one-sixth  is  left  as  a  residuair 
white  powder,  easily  soluble  in  a  mineral  acid,  and  yielding  alum  by  crystal- 
lization. The  quantity  dissolved  by  boiling  water  is,  however,  sufficient  to 
allow  its  nature  to  f>e  determined.  From  organic  Uquidi  it  may  be  obtained 
by  evaporation  and  incineration. 

CHLORIDE  OF  SODIUM.    COMMON  SALT. 

For  the  alleged  poisonous  properties  of  this  substance,  see  ante,  p.  14. 
These  effects  have  been  ascribed  to  the  presence  of  iodide  of  sodium  or 
arsenic,  but  pure  salt  may  undoubtedly  act  as  an  irritant.  It  is  exceedingly 
important  in  a  medico-legal  view  to  know  that  arsenic  has  been  found  in 
salt  as  a  fraudulent  admixture.  (See  Ann.  d*Hyg.  1830^  ii.  482;  also  1832, 
ii.  288.) 

Chsmical  AMALTsn.— -This  has  beenalreadyreferred  to  in  the  description  of  iho 
processes  for  detecting  muriatic  acid.  On  this  account,  as  well  as  from  the  (act 
that  it  has  already  caused  death  when  administered  in  a  lafge  dose,  it  may  be  pro- 
per to  mention  more  in  detail  the  chemical  characters  by  which  it  may  be  identi- 
fied. 1.  It  is  easily  dissolved  by  water,  and  a  portion  of  the  solution  slowly 
evaporated  on  a  slip  of  glass,  yields  welMefined  eubie  crystals.  2.  It  is  inso- 
luble in  pure  alcohol.  3.  It  yields  abundant  acid  vapours  with  a  kind  of  elTer-  - 
vescence,  when  strong  sulphuric  acid  is  poured  on  it  These  vapours  form  a 
dense  white  solid  doud,  when  a  rod  dipped  in  strong  ammonia  is  brought  near 
to  them.  4.  It  yields  chlorine  gas  when  heated  witfi  equal  parts  of  sulphurie 
acid,  water,  and  peroxide  of  manganese : — ^the  chlorine  being  recognised  by  im 
usual  characters,  (ante,  p.  105.)  About  one-twentieth  of  a  grain  of  the  chlo- 
ride may  be  in  this  way  analysed,  if  the  experiment  be  performed  in  a  pro- 
portionably  small  tube.  5.  The  solution  of  the  salt  ffives  an  abundant  white, 
dotted  predpitate  with  nitrate  of  silver — ^possessing  all  the  chemical  properties 
of  chloride  of  silver.  (See  ante,  p.  195.)  These  properties  of  the  predpiM0 
must  be  positively  determined,  since  there  are  numerous  other  salts  which  are 
pmnpitated  white  by  nitrate  of  silver.  These  experiments,  it  will  be  per- 
ceived, merely  indicate  the  presence  of  chlorine  of  muriatic  add.  The  cha- 
racters of  socUi  have  been  already  given,  p.  223. 

SALTS  OF  BARYTA. 

The  principal  salts  are  the  Chloride,  Nitrate,  Acetate,  and  Carbonate,  the 
last  of  which  is  insoluble  in  water.  The  sulphate,  from  its  great  insolubility  is 
said  not  to  be  poisonous;  but  it  would  be  well  that  this  should  be  established 
by  experiment,  since  insolubility  is  no  criterion  whatever  of  a  substance  being 
inert  i  although  it  is  oflen  erroneously  assumed  to  be  so,  and  the  doctrine  of 
chemical  antidotes  is  chiefly  founded  on  thi^  view.  Calomel  and  arsenite  of 
copper  are  as  insoluble  as  the  sulphate  of  bary tes,  and  yet  are  known  to  have 
a  very  powerful  action  on  the  body.    (See  ante»  chapter  on  Aktidotbs.) 

The  only  two  preparations  of  baryta  that  have  yet  caused  death,  ai8  tbo 
Chloride  and  the  Carbonate* 
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CBLOm  or  BARIDM • 

One  ease  of  poifloning  by  this  salt  is  reported  by  Wildberv.  The  f  ymp« 
lomfl  were  those  of  irritation,  combined  with  an  affection  of  the  brain  and 
nerfoua  ayatem*  Vertii^o,  oonvulaiona,  and  paralyaia,  hare  been  remarked 
among  them.  In  the  case  referred  to,  half  an  ounce  proved  fatal  in  two  houra: 
—in  another  instance,  one  ounce  taken  by  mistake  for  Glauber's  salt  destroyed 
life  in  an  hour.  In  small  doses  even,  ihe  chloride  has  been  found  to  affect 
the  system  powerfully*  Orfila  haa  satisfied  himself  that  the  chloride  of  barium 
is  absorbed.  He  states  that  he  has  detected  it  in  the  liver,  spleen,  and  kid* 
neys  of  animals  poisoned  by  it.     (Ann.  d'Hyg.  1842,  ii.  217.) 

Home  years  ago,  this  salt  was  discovered  by  Tiedemann  and  Gmelin  in  the 
urine  and  the  blood  of  mesenteric  veins  and  vena  ports,  four  hours  after  it  had 
been  given  to  animals.  Hence  there  can  be  no  doubt  that  it  is  absorbed,  since 
baryta  is  not  a  natural  constituent  of  the  body. 

CARBOXATB  OP  BARYTA. 

The  tarbonaie  of  baryta  is  said  to  have  destroyed  life  in  two  cases,  in  each 
of  which  only  one  drachm  was  taken;  but  the  following  case,  which  oc(Surred 
to  Dr.  Wilson,  shows  that  this  compound  is  not  so  poisonous  as  the  chloride. 
A  young  woman  swallowed  half  a  tea-cupful  of  the  powdered  carbcmate, 
mixed  with  water,  at  a  time  when  she  had  been  fasting  for  twenty-four  hours. 
There  was  no  particular  taste.  In  two  hours,  she  experienced  dimness  of 
sight,  double  vision,  ringing  in  the  ears,  pain  in  the  head,  and  throbbing  in  the 
temples,  with  a  sensation  of  distension  and  weight  at  the  epigastrium.  There 
was  also  palpitation  of  the  hea|t.  After  a  time  she  complained  of  pain  in  the 
legs  and  knees,  and  cramps  in  the  calves.  She  vomited  twice,  a  fluid  liJte 
ehalk  and  water.  The  skin  was  hot  and  dry,  the  pulse  frequent,  full,  and 
bard.  These  sjrmptoms  gradually  abated,  and  she  recovered,  although  the 
pain  in  the  head  IbjkI  epigastrium  continued  for  a  long  time.  (Med.  Gaz.  xiv. 
448.)  « 

ACBTATa  OP  BARTTl. 

The  aeeiate  of  baryta  would,  no  doubt,  prove  an  active  poison ;  but  it  is  not 
much  known. 

TIUtATMElfT. 

The  alkaline  sulphates,  either  of  soda  or  magnesia,  should  be  exhibited  freely 
in  water ;  but,  unless  the  patient  is  seen  early,  no  treatment  is  likely  to  avail* 
The  sulphates  render  the  baryta  less  soluble,  and  certainly  diminish,  if  they 
do  not  altogether  destroy  its  poisonous  properties.  They  will  be  of  little 
service  when  the  carbonate  has  been  taken.  In  this  case  emetics  and  the 
stomach-pump  may  be  used.  As  a  chemical  antidote  to  the  carbonate,  a  mix- 
ture of  vinegar  with  an  alkaline  sulphate  may  be  employed.  It  would  of  course 
be  improper  to  administer  diluted  sulphuric  acid ;  and  any  other  acid  would 
lender  the  poison  more  soluble. 

CHSMlOAt  ANALYSIS. 

The  Bohble  salts  of  baryta  possess  these  characters  in  common :— 1.  They^ 
ire  i^cipitated  white  by  sulphuric  acid  or  an  alkaline  sulphate,  even  when 
considerably  dUuted;  those  of  lime  are  not  precipitated,  and  tliose  of  strontia 
are  very  slowly  precipitated  when  the  respective  solutions  are  diluted.  2.  Di- 
luted sdutions  of  the  salts  of  baryta  are  not  precipitated  by  oxalic  acid ;  those 
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of  strontia  and  lime  are  precipitated,  even  when  much  dilated  with  water. 
Oxalate  of  ammonia  will  throw  down  the  salts  of  the  three  basea,  unless  the 
solution  of  the  barytic  salt  be  exceedingly  diluted,  when  no  precipitate  is  formed 
in  it,  or  if  formed,  it  is  easily  redissolved  by  oxalic  acid.  Solutions  of  the 
salts  of  strontia  and  lime,  when  equally  dilated,  are,  however,  readily  precipi- 
tated by  oxalate  of  ammonia,,  and  the  precipitate  is  not  soluble  in  oxalic  acid. 
3.  The  powdered  salts  of  baryta,  when  burned  on  a  pladna  wire  in  the  flame 
of  alcohol,  g^ive  a  greenish  yellow  colour ;  those  of  strontia  and  lime  give  a 
rich  crimson  red.  This  experiment  applies  only  to  the  soluble  salts.  The 
acids  of  the  salts  are  known  by  their  respective  tests.  The  Chlorine  of  the 
Chloride  of  barium  is  known  by  the  action  of  nitrate  of  silver,  f p.  195,  ante :) 
^the  Nitrate  of  barytes,  by  precipitating  the  solution  with  sulphate  of  potash 
and  obtaining  nitre  from  the  filtered  liquid, — ^by  at  once  adding  to  a  saturated 
solution  of  the  salt,  copper  filings  and  an  excess  of  strong  sulphuric  acid,  or 
by  a^tog  it  in  powder  to  the  sulphate  of  narcotiae,  (p.  188,  ante.)  The 
Carbonate  of  baryta,  by  its  becoming  dissolved  with  effervescence  in  diluted 
nitric  acid,  and  the  action  of  the  proper  tests  on  the  resulting  soluble  nitrate. 
Lastly,  the  J9cetate,  by  boiling  tlje  solution  with  the  diluted  sulphuric  acid, 
when  acetic  acid  escapes,  easily  Known  by  its  odour.  The  solution  of  this 
fast-mentioned  salt  is  known  from  the  other  soluble  salts  of  baryta  by  its  being 
precipitated,  when  concentrated,  by  tartaric  acid,  in  an  excess  of  which  it  it 
soluble,  as  well  as  in  a  large  quantity  of  water. 

In  orf^anic  liquids. — If  desalt  of  baryta  be  diaBolved,a  good  trial  testis  diluted 
sulphuric  acid.  This  gives  an  abundant  white  precipitate  should  the  poison 
be  present  in  any  quantity.  We  may  then  throw  down  die  whole  of  die  poismi 
by  an  alkaline  sulphate, — separate  this  by  filtration,  dry  it  and  incinerate  it 
widi  the  organic  matter  with  the  Addition  of  a  little  charcoal.  In  diis  way,  it 
will  be  converted  to  sulphuret  of  barium,  which  may  be  decomposed  by  wash- 
ing it  with  diluted  muriatic  acid,  when  chloride  of  barium,  in  a  state  fit  for  test- 
ing, will  be  obtained.  It  is  proper  to  observe,  that  pure  baryta  and  its  salU 
are  very  apt  to  be  confounded  with  subacetate  of  lead  and  other  compounds  of 
this  metal.  A  clear  distinction  consists  in  this :  the  salts  of  lead  are  blackened 
by  hydro-sttlphuret  of  ammonia — ^those  of  baryta  are  not  Besides,  sulphate 
of  lead  recently  precipitated  is  easily  soluble  in  concentrated  mariatlc  acid, 
while  sulphate  of  baryta  is  quite  insoluble  in  this  acid. 
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METALLOIDAL    IRRITANTS. 


CHAPTER  XXn. 

PHOdPHORUSr-STMPTOM^  AND  POBT-MORTBM  1PPBARANCB8-— ITS  JlOiRGT  AM  A  POISOil 
-—CHRONIC  POISONING— CHEMICAL  ANALYSIS.  CHLORINfi — IRRITANT  PR0PBRTIB8  OP 
A  SOLUTION  OF  CHLORINE.  BROMINE— ITS  EFFECTS  ON  ANIMALS.  lODlNB— SYMP- 
TOMS AND  POST-MORTEM    APPEARANCES— -TREATMENT ^ANALYSIS.      SULPHUR. 

The  metslloidjil  substances  which  here  require  consideration,  are  Phospho* 
rus,  Chlorine,  Bromine,  Iodine,  and  Sulphur. 

PHOSPHORUS. 

It  is  not  often  that  w^  hear  of  cases  of  poisoning  by  phosphorus  or  its  com- 
pounds. The  following  instance  has  been  reported  by  Mr.  Shephard,  of 
Stonehouse.  (Lancet,  Dec.  1843.)  A  child,  between  two  and  three  years  of 
age,  had  been  caught  in  the  act  of  sucking  and  swallowing  the  heads  of  lucifer 
matches.  Two  days  afterwords  she  appeared  unwell,— ^ere  was  some  ferer- 
ish  excitement,  but  no  active  symptoms.  The  bowels  were  open,  but  the  child 
did  not  suffer  from  pain,  vomiting,  or  diarrh<ea.  Five  h^urs  after  she  was 
first  seen,  she  became  violently  convulsed)  and  she  died  three  hours  afterwards. 
On  inspection,  a  quantity  of  mucus  mixed  with  blood,  of  a  coffee-ground  colour, 
wais  found  in  the  stomach.  The  mucous  membrane  of  the  organ  was  very 
vascular  throughout,  and  for  the  space  of  about  two  inches  it  had  a  florid-red 
colour,  and  was  covered  with  mucus.  There  were  no  less  than  ten  invagi- 
nations in  the  small  intestines,  many  of  which  included  from  two  to  three 
inches  of  intestine,  which  was  inflamed  at  the  invaginated  parts.  There  was 
no  appearance  of  strangulation,  and  the  bowels  were  empty.  The  medical 
opinion  given  at  the  inquest  was,  that  phosphorus,  in  a  finely  divided  state, 
was  the  cause  of  death,  and  a  verdict  was  returned  accordingly.  More  recently 
a  female  committed  suicide  by  dissolving  in  vinegar  the  phosphorus  from  the 
ends  of  matches.  She  swallowed  this  mixture,  and  after  undergoing  the  most 
severe  suffering  for  eight  days,  she  died  labourmg  under  symptoms  resembling 
those  of  hydrophobia.     (Joum.  de  Chim.  M6d.  1846,  668.) 

A  case  is  reported  in  Uie  Lancet  (September  14, 1844,)  in  which  phosphorus 
given  as  a  medicine  proved  fatal  to  a  lK>y  aged  ten  years.  The  deceased  had 
taken  phosphorus  in  pills  and  in  an  oleaginous  mixture  for  nearly  four  weeks. 
These  were  prescribed  by  a  medical  practitioner.  When  seen  he  was  lying 
in  a  state  of  stupor,  quite  insensible,  kbourinf  under  strong  convulsions,  hur- 
ried breathing,  and  a  small  pulse.  He  died  some  hours  afterwards.  The 
principal  appearances  were  congestion  of  the  brain,  a  bright  vermilion  colour 
of  the  anterior  surface  of  the  stomach  externally,  with  softening  of  thit  mucous 
membrane  within, — and  the  marks  of  violent  irritation  and  inflammation  of  the 
^muscular  coats  of  the  large  intestines.    The  quantity  of  phosphorus  taken  was 
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not  itai(ed»  as  it  was  given  in  divided  doses.  None  had  been  griven  for  ten 
days  previously  to  death ;  nevertheless  this  was  probably  due  to  the  long-con- 
tinued use  of  this  substance.  The  stomach  contained  two  ounces  of  a  coffee- 
ground  liquid  and  a  large  quantity  of  mucus.  A  singular  case  is  reported  by 
Dr.  Graff,  in  which  a  young  woman  swallowed  the  phosphorus  contained  on 
about  three  hundred  matches,  equal  to  rather  less  than  Jvot  grains  of  pure 
phosphorus,  and  recovered  from  Uie  effects.  The  symptoms  do  not  appear  to 
have  been  very  severe,  a  fact  ascribed  by  the  reporter  to  the  phosphorus  having 
been  in  an  intimate  and  probably  insoluble  state  of  combination  with  other 
substances  in  the  matches.  Mr.  Shephard's  case  above  related,  shows  that  this 
explanation  is  inadmissible,  and  we  must  look  upon  this,  admitting  the  case 
to  be  correctly  reported,  as  a  very  remarieable  instance  of  recovery,  (Henke, 
Zeitschrifl,  1842,  ii.  288.) 

Symptoms  and  effects. — So  few  cases  of  poisoning  by  phosphorus  have 
oocurred,  that  we  are  scarcely  in  a  position  to  generalize  upon  its  efiects.  It 
appears  to  be  a  powerful  irritant  poison,  operating  with  some  uncertainty,  and 
it  has  been  generally  after  many  days  that  it  has  destroyed  life.  The  symp- 
totns  are  also  exceedingly  protracted  in  their  appearance.  Thus  it  is  only  after 
many  hours,  and  sometimes  one  or  two  days,  that  signs  of  irritation  and  other 
alarming  symptoms  appear,  among  which  convulsions  and  spasms  have  been 
remarked ;  but  when  these  once  come  on,  the  case  proceeds  rapidly  to  a  fetal 
termination.  In  the  first  instance  the  patient  experiences  a  disagreeable  taste 
resembling  garlick,  which  is  peculiar  to  this  poison.  The  alliaceous  odour 
may  be  perceived  in  the  breath.  There  is  an  acrid  burning  sensation  in  the 
throat,  thirst,  severe  pain  and^heat  in  the  epigastrium,  with  nausea  and  vomit- 
ing continuing  until  death.  The  vomited  matters  are  of  a  dark  green  or  black 
colour;  they  have  the  odour  of  garlick,  white  vapours  may  be  seen  to  proceed 
from  them,  and  in  the  dark  they  may  even  appear  phosphorescent.  Diarrhoea 
is  among  the  symptoms,  and  the  stools  have  been  observed  to  be  luminous. 
The  pulse  is  small,  frequent,  and  scarcely  perceptible. 

Chronic  poisoning  by  this  substance  is  accompanied  by  cardialgia,  frequent 
Tomiting,  sense  of  heat  in  the  stomach,  diarrhtsa,  tenesmus,  pains  in  the  joints, 
marasnms,  hectic  fever,  and  disease  of  the  stomach,  under  which  the  patient 
may  slowly  sink.  Phosphorus  in  small  doses  is  said  to  produce  strong  aphro- 
disiac effects.  This  view  is  borne  out  by  the  facts  collected  by  Dr.  Hartcop* 
(See ^Casper's  Wochenscrift,  21.  Feb.  1846,  p.  115.)  Some  interest  has 
been  lately  attached  to  the  chronic  form  of  poisoning  by  phosphorus  from  the 
researches  of  Dr.  Strohl  and  others  on  the  effects  of  the  vapour  upon  indivi- 
duals engaged  in  the  manufacture  of  phosphorus  matches.  It  has  been  remarked 
that  persons  thus  engaged  have  suffered  from  necrosis  of  the  jaw,  carious  teeth, 
and  suppuration.  There  has  been  also  marked  irritation  of  the  respiratory 
organs,  and  bronchitis  has  frequently  shown  itself  among  them.  These  effects 
have  been  attributed  to  the  respiration  of  the  vapours  of  phosphorus,  which  are 
supposed,  by  becoming  acidified,  to  act  chemically  upon  the  bones.  The  sub* 
ject  still  demands  inquiry ;  but  a  very  good  summary  of  the  facts,  by  Dr.  Beck, 
will  be  found  in  the  American  Journal  of  Medical  Sciences  for  Oct.  1840, 
525.  A  case  in  which  pneumonia  was  considered  to  have  been  induced  by 
tiiese  vapours,  is  reported  in  the  Medical  Gasette  (vol.  xxxix.  p.  210,)  and 
another  well-marked  instance  of  the  serious  local  and  constitutional  effects  of 
these  acid  vapours  has  been  published  by  Mr.  Wright.  (Med.  Times,  Dec. 
19,  1846,  224.) 

According  to  M.  Dupasquier,  phosphorus  in  vapour  has  no  specific 
poisonous  action  :— it  merely  irritates  the  lining  membrane  of  the  bronchial 
tubes*  and  this  effect  is  soon  lost  by  habit  When  other  and  more  dangerous 
symptoms  supervene,  he  thinks  they  must  be  asoribed  to  tlie  accidental  presenee 
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of  arsenic  in  phosphorus.  (Jonmai  de  Pharmacie,  Oct  184d,  384;  also, 
Qaz.  M£d.  Dec.  6, 1846,  946.) 

Post-mortem  APPSARAMCS8.*-FrDm  what  has  already  been  stated,  we  may 
be  prepared  to  find  marks  of  irritation  and  inflammation  in  the  etomach  and 
Tiscera.  The  stomach  has  been  observed  to  be  much  contracted.  The  mucous 
membrane  will  be  found  inflamed,  and  probably  softened.  Gastro-enteritis 
l^roceedinf  to  gan|prene  is  the  result  of  the  action  of  this  poison.  M.  Worbe 
found  the  stomach  perforated  in  three  places  in  a  dog  which  had  been  poisoned 
by  a  solution  of  phosphorus  in  oil.  The  intestines  and  eren  tlie  flesh  of 
animals  poisoned  by  phosphorus,  have  the  odour  of  garlick,  and  appear  la- 
minous  in  the  dark.  (Gaitier,  Toxicologic,  i.  184.)  In  a  woman  who  died 
while  takinff  phosphorus  medicinally,  it  was  remarked  that  the  whole  of  the 
viscera  of  Uie  body  were  luminous;  thus  indicating  the  extensive  diffusion  of 
the  poison.  (Casper's  Wochenschrift,  21.  Feb.  1846,  115.)  There  is  no 
doubt  that  this  poison  is  abtorbed^  although  death  may  commonly  be  attributed 
lo  the  local  changes  which  it  produces  in  the  body*  (For  a  further  account  of 
Ike  appearances,  see  Casper's  Wochenschrift,  28.  Feb.  1846,  185.) 

Quantity  rs<iuiiied  to  dbstrot  life. — That  phosphorus  is  a  very  active 
poison,  is  proved  by  two  cases  quoted  by  Dr.  Christison  (188.)  In  one,  death 
was  caused  by  a  grain  and  a  half  in  twelve  days;  in  the  other,  by  two  grains 
in  about  eight  days.  It  is  supposed  to  operate  as  a  poison  only  by  becoming 
oonverted  to  phosphoric  add;  but  this  is  disproved  by  the  fact,  that  phosphoric 
acid  is  far  less  poisonous  than  phosphorus.  (See  Mikeral  Acins,  ante,  p. 
198.)  A  person  has  been  killed  by  a  quantity  of  phosphorus  (case  supra) 
equal  to  less  than  three  and  a  haifgnAna  of  phosphoric  acid,  while  fifty  gndns 
of  phosphoric  acid  have  been  given  to  a  rabbit  without  effect  I 

The  fatal  dose  is  hable  to  vary  according  to  many  circumstances.  Gaitier 
states  that  it  is  comprised  between  three-quarters  of  a  grain  and  two  grains, 
and  that  even  a  third  of  a  grain  has  destroyed  life ;  while  persons  have  re- 
covered, as  in  one  instance  referred  to  (p.  243,)  from  a  dose  of  five  grains.  In 
a  case  reported  by  M.  Worbe,  and  quoted  by  Orfila,  the  ascertamed  fatal  dose 
was  less  than  a  grain  and  a  half.  The  subject  was  a  man  aged  27.  Tho 
phosphorus  was  melted  in  hot  water,  and  thus  swallowed.  Three  days  pr^ 
viously  he  had  taken  less  than  half  a  grain  (three  centigrammes)  without  iU 
effects.  The  patient  suffered  from  all  the  effects  of  irritant  poisoning,  and  died 
in  twelve  days.  It  is  worthy  of  remark,  however,  that  no  active  symptoms 
showed  themselves  for  several  hours.    (Toxicologic,  i.  55.) 

Dr.  Hartcop  mentions  that  an  apothecary  took  by  way  of  experiment  one 
grain,  the  next  day  two  grains,  and  the  third  day  three  grains  rubbed  with 
sugar.  He  was  then  seised  with  gastro-enteritis,  and  died  in  spite  of  every 
attempt  to  save  him. 

The  smallest  fatal  dose  which  I  have  met  with  is  in  a  case  qnoted  by  Gaitier. 
A  woman,  aged  fifly-two,  took  in  divided  doses  in  four  days  about  six  centi- 
grunmes,  or  less  than  one  urain^  of  phosphorus  dissolved.  The  largest  dose 
taken  at  once,  i.  e.  on  the  fourth  day,  is  stated  to  have  been  three  centigrammea 
(0.462  grain,)  or  less  than  halt  a  grain.  Symptoms  of  pain  and  irritation 
appeared,  and  the  patient  died  in  three  days.  The  oesophagus,  stomach,  and 
sniall  intestines,  were  found  much  inflamed.  (Toxicologic,  i.  87.)  One  quarter 
of  a  grain  dissolved  in  oil,  has  been  known  to  produce  burning  heat  ill  the 
abdomen,  vomiting,  and  diarrhoea. 

Period  at  which  death  takes  place.— The  earliest  period  is  in  a  case 
related  by  Oifila,  in  which  a  young  man  in  weak  health  took  a  dose  of  phos- 
phorus (the  quantity  unknown,)  and  died  in /our  hours.  The  same  author 
mentions  a  ease  in  which  dea^  did  not  take  place  until  after  the  lapse  of 
seventeen  days.    In  general,  several  days  elapse  before  a  fatal  renilt  takes 
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phc69  and  daring  ibis  time  the  patient  undeigoes  mneh  euffering .  This  was 
observed  in  a  young  female  who  swallowed  a  quantity  of  phosphorus-paete 
intended  for  poisoiung  Hats.  She  did  not  die  until  the  fifUi  day.  (Journal  de 
Chimie  M^d.  1845,  680.) 

Trbathient..— >This  should  consist  in  ibe  administration  of  albuminous  or 
mncilaginoos  drinks  holding  magnesia  suspended^  as  well  as  in  the  free  use  of 
emetics  and  purgatives.  When  the  symptoms  have  once  manifested  themselves, 
it  is  difficult  to  arrest  their  progress,  and  there  is  no  known  antidote  to  the 
poison.  The  exhibition  of  oil  would  be  decidedly  injurious,  as  this  dissolves 
and  tends  to  diffuse  the  poison.  The  presence  of  phosphorus  in  the  mattecs 
vomited  or  passed  by  stcK>U  i>  known  by  their  luminosity  in  the  dark. 

Chemicai.  analysis^ — Pliosphorus  is  easily  known  by  its  waxy  appearanoe 
and  its  remarkable  chemical  properties.  It  is  insoluble  in  water,  and,  there- 
fore, lumps  of  it,  when  it  has  been  swallowed  in  substance  and  speedily  eject- 
ed, may  be  separated  from  the  vomited  matters  or  contents  of  the  stomach  and 
intestines  by  simply  washing  them.  It  melts  at  about  110^,  and  takes  fire  a 
litde  above  this  temperature  in  air.  It  is  soluble  in  ether,  alcohol,  and  the  oils. 
Ether  is  a  very  good  solvent  of  phosphorus  ;  and  this  liquid  might,  therefore, 
be  in  some  instanees  advantageously  employed  for  separating  the  poison  when 
in  a  findiy  divided  state  from  oiganic  substanees.  It  bums  with  a  bright  yellow 
flame  and  a  thiek  white  smoke — pyrophosphoric  acid.  The  contents  of  the 
viscera  of  persons  poisoned  by  phosphorus  have  been  frequently  observed, 
when  dried,  to  be  luminous  in  the  dark ;  and  when  a  portion  has  been  warmed, 
a  thick  white  acid  smoke  has  risen  from  free  portions  of  phosphorus  in  the 
eontents.  No  better  test  of  the  presence  of  this  poison  could  be  desired ;  and, 
according  to  CMla,  it  will  detect  phosphorus  when  it  forms  only  one^tbousandth 
part  of  the  mixture. 

When  any  doubt  exists,  the  suspected  portions  of  phosphoras  picked  out 
from  the  contents  ,may  be  boiled  in  one  part  of  nitric  acid  and  three  parts  of 
water  for  an  hour  or  longer.  This  will  transform  any  phosphorus  to  phos* 
phoric  acid,  and  destroy  organic  matter.  Pyrophosphoric  acid,  ia  a  syrupy 
state,  will  be  obtained  on  evaporating  the  liquid.  This  may  ba  tested  by  the 
process  elsewhere  described.  (See  Phosphoric  acid,  ante,  page  19^.)  Phos* 
phorus  may  be  detected  some  days  after  death,  even,  when  the  body  is  in  a 
state  of  decomposition.  Dr.  Neumann,  of  Strasburg,  has  related  a  very  in* 
■teresting  case  in  which  the  poison  was  easily  discovered  in  the  bodies  of  a 
shepherd  and  his  dog  four  tetn  dayn  aAer  interment..  A  shepherd,  after  having 
eaten  some  beet-root  soup,  vomited  several  times,  complained  of  diiist,  intense 
pain  in  the  abdomen,  and  died  after  two  days'  continual  suffering.  His  dog, 
which  had  eaten  some  of  the  food,  beeame  un  well,  and  died  in  two  hours.  Tl^ 
man  lived  unhappily  with  his  wife,  and,  from  some  suspicion  as  to  the  cause 
of  death,  the  body  of  the  deceased,  as  well  as  that  of  the  dogr  was  ordered  to 
be  disinterred  and  examined*  As  they  had  been  buried  fourteen  days,  and 
.the  weather  was  warm,  the  bodies  were  in  an  advanced  state  of  decompositioou 
It  was  impossible  to  draw  any  inference  from  the  condition  of  the  viscera.  A 
portion  of  the  soup  of  which  the  deceased  and  his  dog  had  eaten,  was  procured 
and  submitted  to  examination..  A  small  portion  was  spread  on  an  iron  plate, 
heated  to  a  moderate  temperaturei.  Portiona  ipvmediately  burnt  with  a  yellow 
light  ^d  a  thick  white  smoke.  In  addition  to  this,  the  soup  bad  the  smell  of 
phosphorus,  and  was  luminous  in  the  dark.. 

A  very  elaborate  analysis  of  the  contents  of  the  sti>macha  of  the  deceased 
and  his  dog  was  then  made  Muriatic  acid  and  chlorate  of  potash  were  em- 
.ployed  for  oxidizing  the  phosphorus  and  converting  it  to  phesphoric  acid»  In 
this  way  phosphorus  was  detected  in  both ;  and,  from  the  viscera  of  the  man 
abae.  Dr.  Neumann  procured  15.48  grains  of  phosphoric  acid*  equal  to  6.78 
^  21* 


f46       cHLOUVfi.    TREAncEirT.    cBsmcAL  AjsAvma.    moumz. 

grains  of  phospiionM^qaite  enough  to  destroy  life.    A  portini  of  ahun  wm 
also  found,  in  the  stomach. 

It  appeared  that  the  deceased  had  complained  of  the  taste  of  the  sonp,  and 
had  eaten  but  little.  The  dog,  however,  had  eaten  a  large  quantity ;  and  this 
might  account  for  his  move  n^id  deadi.  The  woman  vras  tried  for  the  crime, 
but  did  not  confess  her  guilt.  (Casper's  Wochenschrift,  Mai  31, 1845.)  The 
deceased,  in  this  instance,  was  destroyed  by  phosphorus  as  it  is  prepared  and 
sold  in  the  form  of  a  paste  for  poisoning  vermin.  The  use  of  this  substance 
for  such  a  purpose  has  become  common  in  some  places.  It  is  particularly  de> 
suructive  to  mice,  rats,  and  other  animals ;  and  when  thus  employed  as  a  sub- 
stitute for  arsenic  spread  on  bread,  or  mixed  with  fat,  it  may  easily  give  riao 
to  alarming  accidents,  even  when  taken  in  small  doses.  The  subject,  is  there- 
fore, deserving  of  die  consideration  of  the  medical  jurist. . 

CHLORINE. 

Of  the  gaseous  form  of  this  poison  it  is  unnecessary  to  speak  at  the  present 
time,  as  it  will  be  more  appropriately  considered  in  tfie  chapter  on  Poisonous 
Gases.  The  experiments  of  Orfila  have  shown  that  a  saturated  Bnhiiion  of 
chlorine  in  water  acts  like  an  irritant  poison,  producing  effects  resembling  those 
caused  by  the  mineral  acids.  Hitherto  it  has  only  proved  fatal  to  dogs,  in  huge 
doses,  and  where  the  oesophagus  had  been  tied.  The  odour  of  the  gas  would 
be  perceptible  in  the  breath  and  vomited  matters. 

TnEATnHT. — If  a  large  dose  of  this  substance  has  been  swallowed,  the  best 
remedy  to  employ  \b  albumen,  either  in  the  form  of  white  or  yelk  of  egg. 
Magnesia  may  be  also  freely  exhibited  with  mucilaginous  liquids. 

Chemical  analysis. — ^A  solution  of  chlorine  possesses  a  yellowish  colour  and 
a  strong  smell  of  the  gas,  which  is  evolved  from  it  on  boiling  a  portion.  The 
gas  is  men  identified  by  colour,  odour,  and  its  bleaching  properties.  It  gives 
a  white  precipitate  with  nitrate  of  silver  insoluble  in  nitric  acid.  If  long  kept, 
the  solution  always  becomes  acid :  hence,  in  this  case,  it  first  reddens,  and 
afterwards  bleaches,  infusion  of  litmus. 

BROMINE. 

The  principal  facts  which  have  been  ascertained  with  respect  to  die  pot* 
sonous  properties  of  bromine  are  derived  from  the  researches  of  I>r.  Glover. 
(Ed.  M.  and  S.  J.  Iviii.  130.)  It  is  not  merely  an  irritant,  but  a  strongly  cor^ 
rosive  poison  ;  its  corrosive  properties  being  destroyed  only  by  excessive  dilu- 
tion. Dr.  Glover  has  remarked,  that  two  series  of  effects  are  produced  by  the 
introduction  of  bromine  in  large  doses  into  the  stomach: — 1.  The  local  action 
of  the  poison,  arising  from  its  volatility  and  the  vapour  penetrating  into  the 
fkuces,  air-passages,  and  lungs,  as  also  from  the  corrosive  and  irritant  action 
which  it  produces  on  the  stomach  and  intestines.  2.  Other  symptoms  pro- 
ceeding from  its  absorption, — such  as  coryza,  sneezing,  salivation,  and  diffi- 
culty of  breathin|;.  Ailer  death,  the  fauces,  oesophagus,  and  stomach,  were 
found  extensively  inflamed  and  corroded ;  the  mucous  membrane  of  the  stomach 
gelatinized ;  th^  duodenum  of  a  yellow  colour,  and  retaining  a  strong  odour  of' 
the  poison  ;  the  mucous  membrane  itself  being  tiiickenea  and  britde.*  The 
poison  was  here  given  in  a  concentrated  state;  and  it  was  found  that  two  fiuid- 
drachms  killed  a  dog  in  about  five  hours  and  a  half.  Dr.  Glover  ascertained 
that  bromine  was  more  irritant  when  diluted  that  when  pure ;  but  it  is  then  Iter 
less  corrosive.  Like  the  mineral  acids,  the  state  of  concentration  in  which  it 
\b  swallowed  must  be  regarded,  more  than  the  absolute  quantity  taken. 

The  onty  account  we  hare  of  its  effect  on  man  ia  in  two  experiments  tw* 
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Ibmied  bj  li.  Bfeteke  on  Mmaelf.  On  onetsoeaskm  fie  swallowed  a  drop  and 
a  half  of  bromine  in  about  an  ounce  of  water.  This  caused  heat  in  (he  throat, 
flBSophagus,  and  stomach,  with  colicky  pains.  Two  drops  and  a  half  of  bro- 
mine, taicen  in  about  two  ounces  of  mucilage,  gave  rise  to  nausea,  hiccougti,  and 
an  abundant  secretion  of  mucus.    (Orfiia,  Tozioologie,  L  76.) 

TRBATnirr.— The  free  administration  of  albumen.  Orfila  recommends 
starch,  which  acts  more  by  its  viscidity  than  by  any  antidotal  property.  The 
eobur  of  the  starch  ejected  will  indicate  whether  any  of  the  poison  is  still  con- 
tained in  the  stoinach,  as  it  acquires  an  orange-red  or  yeHow  colour  by  contact 
with  bromine. 

Chbhical  araltsis.— Bromine  is  a  dark-red  liquid,  exceedingly  volatile,  and 
Arming  a  ruddy  vapour  like  that  of  nitrous  acid.  It  is  much  heavier  than  wa- 
ter, and  easily  sinks  in  it ;  it  has  a  very  peculiar  odour,  whfeh  is  quite  sufficient 
to  identify  it.  It  tdeaches  vegetable  colours,  and  gives  a  yettowish  white  preci* 
pitate  with  nitrate  of  silver  not  so  soluble  in  ammonia  as  the  cMoride. 

If  free  In  organic  mixtures^  the  colour  and  odour' woukl  at  onoe  klentHy  it, 
and  the  bromine  might  be  easily  obtakwd  by  distillation  at  a  tow  temperature. 
it  is  solute  in  water,  alcohol,  and  ether.  A  saturated,  aqueous  solution  oontaina 
one  part  of  bnMnine  to  41.23  parts  of  water  (Olover.)  Ether  is  its  best  solvent 
It  nray  be  thus  separated  from  liquids  by  agitating  them  with  their  bulk  of  ether. 
If  It  earist  as  hydrobromto  acid,  or  as  a  bromide,  chlorine  sbouM  be  first  passed 
Into  the  suspected  Ikfuid.  This  causes  a  reddish  cok>ur  by  setting  the  bromme 
free;  and  it  may  afterwards  be  separated  by  ether.  Ail  the  solutk>ns  of  bromine 
are  immediately  rendered  cokMirless  by  the  additton  of  an  alkali  (potash),  cok>or« 
less  salts  being  thereby  formed  and  dissolved.  On  this  fact  Is  based  one  process 
for  separating  bromine  from  organic  mixtures.  The  llqukl  shoukl  be  rendered 
just  alkaline  by  potash,  evaporated,  and  the  residue  incinerated  at  a  low  tempe- 
rature; the  ash  dissolved  in  distilled  water,  fihered,  and  chlorine  passed  into  it* 
The  bromine  may  be  then  separated  by  ether. 

For  the  Bboudb  op  PoTAsmvM,  see  ante,  page  229. 

IODINE. 

This  well-known  substance  can  be  more  easily  procured  and  administered  as 
a  poison  than  chlorine  or  bromine.  Iodine  appears  to  be  an  active  pcison, 
althougt)  somewhat  capricious  in  its  effects.  It  is  also  an  accumulative  poison; 
for  It  may  be  taken  for  a  long  period  in  small  doses  without  producing  any 
serious  results;  but  these  may  suddenly  and  unexpectedly  follow  and  endangsr 
Hfe.  In  no  instance,  so  far  as  I  can  ascertain,  has  this  poison  been  employed 
for  the  purpose  of  murder;  but  in  two  instances  of  suk:ide  It  has  been  the  cause 
of  death. 

Iodine  has  a  strong  irritant  actkm  in  a  slate  of  vapour.  M.  ChevaNier  so^ 
fered  from  violent  colte  in  consequence  of  his  having  respired  it;  and  M.  Lugol 
has  observed  that  the  vapour  from  iodized  baths  has  produced  symptoms  of  poi- 
soning. I  have  myself  experienced  from  the  evaporation  of  and  exposure  to  this^ 
vapour,  heat  and  dryness  in  the  fauces,  with  irritation  of  the  conjunctive*  lairt- 
iDg  several  days.  Some  of  its  effects  are  doe  to  local  Irritation ;  others  to  ab* 
sorptkm. 

STiirToais.^>From  experiments  on  animals,  as  well  as  from  observation  of  to 
effects  on  man.  Iodine  appeare  to  have  a  strong  local  action  as  an  Irritant  on 
the  alimentary  canal.  In  krge  doses,  it  occaskms  severe  paia  In  the  abdomen, 
with  vomiting  and  purging;  the  vomited  matters  having  the  peculiar  odour  of 
kxline,  and  being  of  a  yellow  colour  except  when  any  iarinaceous  food  bas  been 
ty»n,  in  whkA  case  they  are  blue,  or  even  black.  The  imoai  matters,  majr 
also  oootain  iodine  if  the  poison  haa  been  taken  in  tk»  soM  state.   fiMkka 
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these  symptoms,  there  is  great  thirit,  with  anxiety,  tremors,  convulsions,  cepba^ 
laigia,  vertigo,  motions  of  the  extremities,  and  syncope;  these  last  symptoms 
indicating  that  the  poison  has  become  absorbed.  When  taken  for  some  time  in 
smalt  doses,  it  gives  rise  to  salivation,  vomiting  and  purging,  pain  in  the  epi- 
gastrium and  cramps;  the  pulse  becomes  small  and  frequent;  there  is  general 
wasting  of  the  body;  and  it  has  been  observed  that,  in  this  form  of  chronic  poi- 
soning, certain  glands  are  liable  to  become  aflfected  and  diminished  by  absorp- 
tion,--as  the  breasts  in  the  female,  asd  the  testicles  in  the  male.  Iodine  pro- 
duces these  secondary  effects  (iodism,)  whether  it  be  taken  internally  or  applied 
externally. 

PosT^MORTCM  APPBARANCEs.-— As  most  of  the  individuals  who  have  taken  over- 
doses of  iodine  have  recovered,  it  Is  possible  to  give  only  a  summary  of  the 
appearances  which  may  be  probably  met  with.  The  stomach  was  found,  in 
one  fatal  case,  inflamed  and  excoriated :  near  the  pylorus  it  was  corroded,  and 
the  mucous  membrape  was  detached  for  two  or  three  inches.  The  lining  mem- 
brane of  the  CDSophagus  and  Intestines  was  also  inflamed.  In  Orflla*s  experi- 
ments on  dogs,  it  was  observed  that  the  mucous  membrane  of  the  stomach  and 
upper  part  of  the  small  intestines  was  covered  with  a  layer  of  yeliow-coionred 
mucus:  near  the  cardia  there  were  small  circular  ulcers,  surrounded  with  yet- 
low  areolae,  with  yellow  and  brown  patches  scattered  over  the  membrane,  espe- 
cially near  the  pylorus.  When  the  layer  of  mucus  was  removed,  the  membrane 
beneath  was  found  in  an  inflamed  state,  and  the  coats  were  softened. 

Quantity  required  to  destroy  life. — Experience  does  not  allow  us  to 
fix  this  with  any  precision.  Orfila  found  that  about  one  draehm  of  solid  iodine 
sufficed  to  kill  in  a  few  days  dogs,  of  which  the  (ssophaens  had  been  tied; 
but  when  this  operation  had  not  l^en  performed,  it  required  from  two  to  three 
drachms  to  destroy  life. 

When  exhibited  medicinally  for  several  days,  in  doses  varying  irom  three- 
quarters  of  a  grain  to  two  grains  and  a  half,  it  produced  emaciation,  depres- 
sion,  great  appetite,  thirst,  restlessness,  frequent  puls^,  dry  cough,  and  aphio* 
disiac  effects.  Orfila  himself  swallowed  about  a  grain  and  a  half  of  solid 
iodine  while  fasting,  and  he  only  experienced  from  this  dose  an  unpleasant 
taste  and  nausea.  '  The  following  day  he  took  three  grains^  and  he  immediaieig 
perceived  a  sense  of  constriction  and  heat  in  the  throat,  which  lasted  for  a 
quarter  of  an  hour.  This  was  followed  by  vomiting  of  a  yellow-coloured 
liquid,  in  wliich  iodine  was  easily  recognizable.  There  was  no  constita- 
tional  disturbance,  with  the  exception  of  a  feeling  of  oppression,  which  lasted 
throughout  the  day.  The  next  morning  heswallowed,  while  fasting,  four  groin$ 
atuia  M/ofBolid  iodine;  lie  experienced  immediately  the  same  heat  and  con- 
striction in  the  throat,  with  nausea,  eructations,  salivation,  and  pain  in  the 
epigastrium.  In  ten  minutes  there  was  severe  bilioiis  vomiting  with  slight 
colicky  pains,  which  continued  for  an  hour.  These  were  subdued  by  emol- 
lient amylaceous  injections.  The  pulse  became  more  frequent,  the  skin  hot* 
and  the  urine  high  coloured ;  respiration  scareely  affected.  These  symptoms 
yielded  to  the  use  of  diluents  and  emollient  injections,  and  the  day  following 
there  was  merely  a  sense  of  weariness.  (Toxicologic,  i.  67.)  Orfila  did  not 
carry  his  experiments  beyond  this  dose. 

Nevertheless,  there  are  some  anomalies  with  respect  to  the  action  of  this 
substance  which  appear  inexplicable,  unless  we  refer  them  to  idiosyncrasy,  or 
to  a  neutralizing  influence  exerted  by  the  presence  of  food  in  the  stomach.  If 
iodine  be  taken  on  a  full  stomach,  it  is  far  less  likely  to  act  injuriously;  and 
according  to  some,  if  farinaceous  matters  be  present,  its  activity  as  a  poison 
beeomes  lessened,  although  not  effectually  destroyed,  by  combination.  It  is 
also  possible  that  a  larger  dose  of  iodine  may  be  borne  in  a  state  of  saline  coo- 
rdination than  when  it  is  fipee;  its  loeal  irritant  action  appears  to  be  lessened 
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er  these  eiiemnitaaBes.  M.  Sandns  gave  to  a  female  a  deae  of  eight 
grammee  of  tinotiire  of  iodine,  eontaining  nine  graint  and  a  quaiier  of  £ia 
eabetance,  without  producing  any  eymptoms  of  poiaoning,  aond  in  this  caae  the 
unne  and  feces  were  coloured  yellow  by  iodine.  (Galtier,  Toxicologic,  L 
100.)  In  another  instance,  a  stiU  larger  dose  (ten  grammes)  of  the  tincture 
was  given,  and  it  caused  diyness  of  the  fauces  eztmding  to  ihe  epigastrium^ 
aOTere  pain  in  the  stonf  ach,  and  violent  attempts  at  vomiting.  In  sd>€nit  an  hour, 
the  hee  was  flushed,  the  pulse  small  and  contracted,  and  there  were  slight 
convulsions.  In  about  nine  hours,  these  symptoms  yielded  to  the  use  of  warm 
water,  given  to  promote  vomiting,  and  opiate  remedies,  f Orfila,  Toxicologic, 
i.  67.)  Dr.  Ohristison  quotes  the  case  of  an  infant,  only  uiree  years  <^d,  who 
took  Uiree  drachms  of  the  tincture  at  once,  and  suffered  only  from  attempts  to 
cough,  some  retching,  and  much  thirst.  (On  Poisons,  196.)  The  quantity 
of  iodine  here  taken  is  not  stated.  Magendie  states  that  he  took  ten  grains  of 
iodine  in  the  form  of  tincture  without  injury. 

These  facts  lead  to  the  inference,  that  ^e  poisonous  properties  of  iodine 
are  greater  when  the  substance  is  administered  in  a  free  state  than  when  it  is 
taken  dissolved  in  alcohol-— contrary  to  what  might  be  supposed.  There  is, 
however,  a  defieiMicy  of  cases  with  regard  to  the  effects  of  iodine  in  the  solid 
state.  Judging  from  the  effects  of  the  largest  dose  taken  by  Orfila,  from  Jif^ 
teen  to  twenty  grains  of  sohd  iodine  might,  under  circumstances  favourable  to 
its  operation,  endanger  life. 

The  following  fatal  case  of  poisoning  by  the  tincture  ef  iodine^  or  a  solution 
of  iodine  in  alcohol,  has  been  lately  communicated  to  &e  Sheffield  Medical 
Society  by  Mr.  J.  H.  Smith.  The  patient,  a  woman,  set  31,  w^s  suffering 
from  erysipelas  of  the  face :  compound  decoction  of  aloes  was  given,  and  the 
tincture  of  iodine  ordered  to  be  applied  to  the  face  with  a  brush.  The  quan- 
tity of  the  tincture  sent,  was  one  ounce,  containing  rather  less  than  one  drachm 
of  iodine  in  one  ounce  of  spirit.  This  tincture  the  patient  drank  instead  of 
the  mixture,  and  immediately  exclaimed  that  she  had  swallowed  poison.  The 
tincture  was  given  by  a  half-intoxicated  man,  for  the  mixture,  although  both 
botdes  were  marked  with  printed  labels.  Mr.  Smith  visited  her  very  shortly 
afterwards,  and  found  her  complaining  of  a  violent  burning  pain  in  the  throat 
and  stomach,  followed  by  retching  and  slight  vomiting;  pulse  rapid  and  full; 
eyes  prominent  and  suffused.  Mr.  Smith  immediately  made  her  diink  freely 
of  a  solution  of  bicarbonate  of  potash  in  warm  water :  he  thought  this  might 
be  beneficial  by  converting  the  iodine  into  iodide  of  potassium,  which  would 
be  less  irritating,  and  at  the  same  time  act  as  an  emetic.  Copious  vomiting 
quickly  followed,  but  without  any  relief  to  the  symptoms.  Some  linseed  tea 
was  then  administered,  and  ordered  to  be  taken  freely.  When  visited  in  a  few 
hours,  the  symptoms  continued  unabated.  Next  morning,  the  pain  was  con- 
siderably relieved,  but  symptoms  of  depression  succeeded,  and  she  died  the 
day  following,  about  sixty  hours  afler  taking  the  poison.  There  was  no  post- 
mortem examination,  as  the  coroner  did  not  require  it,  and  the  friends  would 
not  allow  it.     (Prov.  Jour.  June  30,  1847,  p.  356.) 

TaEATMENT. — Thfs  should  consist  in  the  promotion  of  vomiting  by  the  free 
exhibition  of  waitn  water,  albuminous,  mucilaginous,  or  amylaceous  liquids. 
Although  farina  or  starch  cannot  be.  regarded  as  a  chemical  antidote,  it  is  highly 
probable  that  it  may  act  by  diminishing  the  local  irritant  effects  in  suspending 
the  particles  of  poison.  It  will  also  serve  as  an  admirable  test  for  determining 
'  whether  the  poison  has  or  has  not  been  entirely  expelled  from  the  stomach;  since, 
when  the  liquid  ceases  to  acquire  a  blue  colour,  we  may  infer  that  there  is  no 
more  poison  in  the  organ.  To  lessen  irfitation,  opiates  may  be  given,  and,  if 
necessary,  antiphlogistic  measures  adopted.  If  the  stomach-pump  foe  used,  a  weak 
sdution  of  carbonate  of  soda  or  potash  may  be  employed.    This  will  convert  the 
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Iodine  to  a  salt,  and  aid  In  dislodging  any  particles  of  the  substance  which  may 
be  adherent  to  the  mucous  membrane.  When  there  is  much  local  irrita- 
tion, as  in  poisoning  by  tincture  of  iodine,  the  use  of  this  instrument  is  inadmis- 
sible. In  this  case  the  free  use  of  carbonate  of  soda  should  be  resorted  to,  fill- 
lowed  by  emetics. 

Chemical  analysis. — ^Iodine  is  a  crystalline  solid,  of  an  iron-grey  colQur. 
When  gently  heated,  it  is  entirely  converted  to  a  rich  violet-coloured.  vapour, 
having  a  peculiar  odour,  by  which  it  may  be  at  once  identified.  It  is  soluble  in 
water,  alcohol,  ether,  and  the  bisulphuret  of  carbon.  I  have  found  that  7040 
parts  of  water  slowly  dissolve  one  part  of  iodine— this  is  in  the  proportion  of 
about  one  grain  to  sixteen  ounces  of  water.  If  iodide  of  potassium,  or  any  alka- 
line chloride,  be  dissolved  in  the  water,  iodine  is  rendered  much  more  solutde. 
The  aqueous  solution  is  of  a  deep  yellow -brown  colour :  it  has  the  odour  of 
iodine,  and  gives  a  rich  blue  colour  (iodide  of  ferina)  with  a  solution  of  starch. 

The  aqueous  solution  is  a  useful  test  in  post-mortem  examinations,  in  order  to 
determine  whether  any  iariaaceous  articles  of  food  are  present  in  the  stomach, 
or  have  entered  into  the  last  meal  taken  by  the  deceased.  I  have  found  the 
delicacy  of  this  reaction  to  be  such,  that  1- 1400th  part  of  a  grain  diffused  through 
77,000  parts  of  water  gave  with  starch  a  light  pink  colour;  and  the  colour  be- 
came blve  when  the  proportion  amounted  to  l-470tb  of  a  grain  in  28,000  parts 
of  distilled  water.  The  colour  of  the  aqueous  solution  of  iodine  is  immediately 
destroyed  by  one  or  two  drops  of  hydrocyanic  acid,  or  by  the  addition  of  any 
alkali  or  alkaline  carbonate,  in  which  case  the  iodine  becomes  acidified.  Solid 
iodine  stains  all  kinds  of  organic  matter,  whether  skin,  mucous  membrane,  linen, 
or  paper,  of  a  yellow-brown  colour.  These  stains  are  immediately  removed 
by  potash,  or  any  alkali. 

Organic  mixtures. — Iodine  will  give  a  blue,  green,  or  dark  colour  to  most 
organic  liquids;  it  will  also  impart  to  them  its  peculiar  odour.  If  the  poison  be 
in  the  solid  state,  owing  to  its  great  specific  gravity  (between  three  and  four 
times  the  weight  of  water,)  crystalline  masses  may  be  obtained  by  dilution  with 
a  large  quantity  of  water.  If  the  vessel  be  agitated,  and  the  lighter  and  more 
easily  suspended  substances  be  suddenly  poured  off,  the  iodine  will  be  ibund  at 
the  bottom.  It  is  only  when  the  fluid  portion  of  the  contents  are  of  a  yellowish 
colour  that  we  are  likely  to  detect  it  in  a  free  state.  Ether  has  been  recom- 
mended as  a  means  of  separation  by  its  superior  affinity  for  iodine,  and  its 
sparing  solubility  in  water.  It  combines  with  the  iodine,  dissolves  it,  and  floats 
with  it  on  the  surface  of  the  watpr.  Orfila  advises  the  use  of  bisulphuret  of  car- 
bon, in  which  case  the  iodine  is  dissolved  by  this  liquid,  and  carried  down  to  the 
bottom  of  the  vessel,  forming  a  rich  crimson -coloured  solution.  I  have  found 
this  to  be  an  excellent  test  for  the  presence  of  iodine,  and  an  easy  method  of 
separating  it  from  some  kinds  of  organic  liquids.  The  solution  of  iodine  in  the 
bisulphuret  may  be  obtained  by  filtration  through  a  wet  filter,  and  the  iodine 
subsequently  procured  from  the  bisulphuret  by  allowing  the  latter  to  evaporate 
spontaneously.    (Toxicologic,  i.  69.) 

If  iodine  cannot  be  procured  by  these  processes,  owing  to  its  intermixture 
with  organic  matter,  two  plans  for  its  separation  are  still  open  to  the  analyst. 
The  one  commonly  recommended  consists  in  making  the  liqqjd  slightly  alkaline 
by  potash,  evaporating  and  incinerating  the  residue  at  the  lowest  possible  tem- 
perature, in  order  to  obtain  the  iodine  as  iodide  of  potassium.  The  saline  re- 
sidue should  be  dissolved  in  water,  filtered,  concentrated  by  evaporation,  and 
mixed  with  a  solution  of  starch.  Nitric  acid  is  then  added,  and  the  production  « 
of  a  blue  colour  indicates  the  presence  of  iodine.  If  the  organic  liquid  be  free 
from  colour,  then  it  may  be  at  once  evaporated,  any  acidity  having  been  pre- 
viously removed  by  potash. 

In  applying  this  mode  of  testing,  it  is  necessary  to  remember  that  small  quan- 
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tilies  of  iodide  of  iarioa  are  soluble  in  a  strong  solution  of  starch,  and  tfie  pinlc  or 
blue  coloar  produced  by  a  small  portion  of  iodine  may  be  thus  concealed;  hence, 
too  much  starch  must  not  be  added  before  the  employment  of  nitric  acid. 
Chlorine  is  sometimes  recommended;  but  it  is  objectionable  because,  in  a 
aHgfat  excess,  it  destroys  the  blue  colour;  and  when  the  quantity  of  iodide  ob* 
tained  is  very  small,  it  may  cause  a  failure  of  the  experiment.  This  plan  may 
be  snocesefully  employed  for  the  detection  of  iodine  in  the  blood  and  in  all  the 
secretions;  fot  this  substance  is  speedily  absorbed,  and  carried  to  every  part  of 
the  body. 

A  second  method  of  acting  on  organic  mixtures  is  by  acidifying  the  iodine 
with  an  excess  of  the  strongest  nitric  acid  ( 1 .5  s.  g.)  The  liquid  should  be  brought 
to  dryness,  and  then  boiled  in  a  large  glass  retort  (connected  with  a  receiver) 
with  an  excess  of  strong  nitric  acid,  the  distUled  products  being  constantly  re- 
turned into  the  retort  By  evaporating  the  residuary  acid,  iodic  acid  may  bef 
obtained  in  the  dry  residue.  On  dissolving  it  in  water,  adding  starch  and  one 
or  two  drops  of  a  solution  of  sulphurous  acid,  an  intense  blue  colour  is  imme- 
diately produced,  even  when  the  iodic  acid,  and  therefore  the  iodine,  is  only  in 
infinitesimal  traces.  This  process  may  be  sometimes  advadtageously  employed, 
wlien  it  is  desirable  to  destroy  the  organic  matter. 

For  an  account  of  Iodide  of  Potassium,  see  chapter  on  AllLaline  salts,  ante, 
p.  230. 

SULPHUR. 

Sulphur  is  a  metalloid  which  does  not  appear  to  possess  any  poisonous  pro* 
parties.  In  the  state  of  hydrate  (PRECiprrATED  Sulphur)  it  acts  as  a  gentle 
hucative  in  large  doses.  There  is  not,  so  far  as  I  am  aware,  any  instance  on 
record  of  its  having  produced  injurious  effects  in  the  human  subject.  The  only 
form  of  poisoning  by  sulphur  which  concerns  the  medical  jurist,  is  that  which 
relates  to  the  Alkaline  Sulphurets,  for  an  account  of  which  see  ante,  p.  232. 
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CHAPTER  XXIII. 

GBNERAL  CHARACTERS  OF  TBB  METALLIC  IRRITAMT  POISONS.  ABBBinC — PRBCAimONS 
RESPECTING  THE  SALE  OF  THE  POISON.  ARSBNIOCS  ACID<— TASTE — SOLUBILITY  IV 
VARIOUS  LIUUIDS-— SYMPTOMS — GASES  OP  ACUTE  POISONU^G— ^CHRONIC  POISONING  — 
ANOMALOUS  CASES-^ALLBOED  ACCUMULATIVE  PROPERTIES— HBFFtCTS  OF  BXTERNAI. 
APPLICATION— POSIhMORTBM  APPEARANCES— -PERIOD  REQUIRED  FOR  INFLAMMATION 
AND  ULCERATION— QUANTITY  REQUIRED  TO  DESTROY  LIFE— RECOVERY  FROM  LARGB 
D08BS-— PBRIOD  AT  WHICH  DBATH  TAKES  PLACE — TREATMEKT. 

The  irritant  poisons,  which  are  either  salts  or  compounds  of  the  true  metals, 
are  exceedingly  numerous,  and  constantly  demand  the  attention  of  medical 
practitioners.  Several  hroad  chemical  distinctions  may  be  drawn  between 
them  and  the  non-metallic  irritants.  They  are  all  precipitated  in  neolral 
solutions  by  sulphuretted  hydrogen  gas,  forming  insoluble  sulphurets  of  various 
colours.  With  the  exception  of  arsenic,  they  are  all  precipitated  by  hydro- 
sulphuret  of  ammonia;  and  with  the  exception  of  arsenic  and  its  compounds, 
the  vegetable  salts  of  antimony  and  the  chloride  of  gold,  they  are  all  precipi- 
tated by  the  ferrocyanide  of  potassium,  forming  ferrocyanides  of  various 
colours,  (p.  130.)  These  tests,  therefore,  will  serve  in  most  cases  to  distin- 
guish the  metallic  from  the  non-metallic  irritants.  A  few  of  these  bodies  have 
a  corrosive  or  chemical  action  on  the  viscera,  as  corrosive  sublimate  and 
nitrate  of  silver,  but  the  greater  number  act  by  irritating  and  inflaming  the 
alimentary  canal.  All  are  absorbed,  and  are  liable  to  be  carried  off  by  the 
various  secretions ;  but  probably  the  chief  source  of  elimination  during  the  life 
of  the  person  is  the  urine.  In  this  secretion  most  of  the  metallic  poisons,  but 
especially  arsenic  and  antimony,  may  commonly  be  found. 

The  metallic  irritants  do  not  admit  of  any  easy  subdivision,  either  according 
to  differences  in  thtir  mode  of  action  or  their  chemical  properties.  The 
chemical  differences  are  of\en  as  great  among  the  salts  of  each  metal  as  among 
the  salts  of  different  metals.  They  will  therefore  be  here  treated  chiefly  in  the 
order  of  their  practical  importance,  the  compounds  of  those  metals  being  taken 
first  which  most  frequently  give  rise  to  medicb-legal  inquiries.  We  shall,  in 
the  first  place,  pass  to  the  consideration  of  Arsenic 

ARSENIC.    ARSENIOUS  ACID. 

Oeneral  Remarks, — The  term  whtte  arsenic  is  commonly  applied  to  the 
arsenious  acid  of  chemists.  Arsenic  acid  is  another  compound  which  is  highly 
poisonous,  biit  has  never,  so  far  as  I  know,  been  used  for  the  purposes  of  suicide 
or  murder.  Yellow  arsenic,  or  orpiment,  is  the  sesquisulphuret  of  chemists. 
This  is  also  poisonous,  apparently  because  it  contains  a  laige  portion  of  arse- 
nious acid,  which  has  not  combined  with  sulphur.  This  oflten  amounts  to 
from  fifteen  to  twenty  per  cent  of  its  weight    Orpiment  has  been,  on  several 
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recent  occasioas,  criminally  used  as  a  poison.    White  arsenic,  or  arsenious 
acid,  is,  however,  that  preparation  which  chiefly  requires  the  attention  of  a 
medical  jurist    In  the  years  1837-8,  there  were  one  hundred  and  eight-five   • 
cases  of  poisoning  hy  this  substance,  the  greater  number  of  which  were  the 
result  of  suicide  and  murder  (p.  156,  ante.) 

As  a  witness  •may  sometimes  have  to  infer  quant  Uff  from  the  cost,  it  may 
be  stated,  that  from  half  an  ounce  to  one  ounce  of  white  arsenic  is  sold  for 
twopence—one  ounce  and  a  half  for  threepence— >if  exceeding  this,  the  charge 
is  at  the  rate  of  one  shilling  a  pound.  This  is  stated  on  the  authority  of  a 
highly  respectable  retail-house  in  Jjondon.  Considering  the  great  destruction 
of  life  which  is  continually  taking  place  from  arsenic,  it  is  to  be  regretted  that 
a  substance  so  little  required  for  any  lawful  purpose  should  be  allowed  to  be 
sold  in  so  free  and  open  a  manner.  At  almost  any  druggist's  or  grocer's  shop 
Uiroughout  the  kingdom,  enough  may  be  procured  for  a  penny  to  destroy  the 
lives  of  fifty  persons !  It  is  equally  sold  to  men,  women,  and  even  children^ 
upon  the  most  absurd  and  trivial  pretences ;  and  the  numerous  murders  and 
suicides  annually  committed  by  means  of  this  poison,  clearly  prove  that  the 
precautions  as  to  its  sale,  if  observed  at  all,  are  futile  and  inefiectual.  In  the 
neighbourhood  of  London,  a  few  years  since,  arsenic  was  sold  by  a  druggist 
to  a  mere  youth  at  a  boarding*school ;  the  boy  took  it  and  died.  The  druggist 
escaped,  with  the  opinion  of  the  jury,  that  his  conduct  was  <<  culpable;"  on  the 
Continent,  it  is  most  probable  he  would  have  been  heavily  fined  and  imprisoned. 
The  sale  of  alcohol  and  other  fiscal  articles  is  restricted,  and  there  is  no  doubt 
that  much  crime  might  be  checked,  and  many  lives  cAved,  by  placing  strong 
legal  restrictions  on  the  sale  of  arsenic  and  active  poisons  generally.  It  ap* 
pears  from  the  table  (p.  150)  that  more  than  one-third  of  all  the  fatdi  cases  of 
poisoning  in  Englana  are  occasioned  by  this  substance.  Druggists  might  to 
some  extent  prevent  the  criminal  employment  of  arsenic  by  always  selling  the 
powder  mixed  with  a  few  grains  of  powdered  sulphate  of  copper  and  powdered 
ferrocyanide  of  potassium ;  about  six  grains  of  each  to  a  drachm  of  arsenious 
acid.  This  would  not  interfere  with  its  lawful  use  for  poisoning  vermin,  but 
it  would  in  many  cases  prevent  the  poison  from  being  accidentally  swallowed 
or  criminally  administered  in  liquids,  because  a-red  colour  is  immediately  struck 
on  the  powder  being  wetted— a  circumstance  likely  to  attract  particular  atten- 
tion.' The  humidity  of  the  air,  ai\er  a  short  time  gives  a  rose-red  tint  to  the 
arsenious  acid  by  a  partial  production  of  the  ferrocyanide  of  copper.  Such 
a  precaution  could  not  prevent  accidents  in  all  cases,  but  I  could  point  to  many 
instances  within  my  own  knowledge  where  I  have  not  the  slightest  doubt  that 
it  would  have  been  the  means  of  exciting  suspicion  and  of  saving  life.  This 
plan  appears  to  me  preferable  to  that  of  colouring  the  poison  itself.  It  is  im- 
portant for  the  witness  to  remember,  that  arsenious  acid  is  commonly  sold  in 
the  country,  and  known  to  the  ignorant,  under  the  name  of  Mercury, 

Tantt  of  (irfteniouH  acid. — White  arsenic  is  commonly  seen  under  the  form 
of  a  white  powder,  or  in  opake  masses  resembling  enamel.  It  is  called  an 
acid  from  its  power  of  combining  with  alkalies,  but  it  possesses  a  very  feeble 
acid  reaction  when  dissolved  in  water.  It  is  often  described  as  having  an  acrid 
toHle^  but  this  does  not  appear  to  be  correct ;  a  small  quantity  of  it  has  certainly 
no  appreciable  taste,  a  fact  which  may  be  established  by  direct  experiment, 
and  might  be  inferred  from  its  very  sparing  solubility.  It  would  appear  from 
numerous  cases  on  record,  that  it  has  beeen  unconsciously  taken  in  fatal  quan- 
tities, in  all  descriptions  of  food,  without  exciting  the  least  sensation  on  the 
tongue.  Most  of  those  persons  who  have  been  criminally  or  accidentally  poft- 
sor^  by  arsenic,  have  not  been  aware  of  any  taste  in  taking  the  poisoned  sub- 
stance ; — it  has  certainly  not  been  perceptible  when  the  poison  has  been  given 
in  wine,  milk,  beer,  and  other  simple  liquids,  or  many  lives  would  have  been 
22 
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saved.  With  fiicts  of  Ifais  kind,  it  is  eztraoFdinary  that  Orfila  shoald  persist 
in  making  the  unqualified  statement  that  arsenious  acid  has  *'  an  acrid  (apre^} 
not  corrosive,  but  somewhat  styptic  taste,  exciting  salivation  in  a  marked 
degree."  (i.  877,  ed.  4.)  "  Sa  saveur  est  Acre  el  corrosive,**  (i.-  357,  ed.  3.) 
This  statement  has  had  much  influence  on  the  medical  evidence  given  in  nn- 
merous  eases  of  arsenical  poisoning  during  the  last  half-centnry  :  for  it  has  led 
to  the  vulgar  belief  that  no  person  could  take  arsenic  as  a  poison  without  being 
made  fully  aware  of  it  by  a  strong  and  well-marked  taste !  There  is  no  doubt 
that  sojine  of  the  after-effects  of  the  poison,  arising  probably  from  its  irritant 
action  on  the  lining  membrane  of  the  fauces,  have  been  frequently  mistaken  for 
the  taste  or  impression  produced  by  it  on  the  tongue.  In  an  accident  by  which 
a  whole  family  was  poisoned  by  arsenic  mixed  in  a  pudding,  for  the  particulars 
of  which  I  am  indebted  to  Mr.  'Tubbs,  of  Upwell  Isle,  one  person  found  the 
taste  rather  sweetish,  rough  and  persistent,  but  experienced,  at  the  same  time, 
a  burning  sensation  in  the  throat.  Another  felt  his  throat  so  hot  that  it  was 
just  as  if  he  had  swallowed  pepper.  In  another  case,  which  occurred  to  the 
same  gentleman,  who  has  paid  great  attention  to  the  subject  of  arsenical  poi- 
soning, and  has  been  very  suctiessfhi  in  its  treatment,  there  was  a  better  oppor- 
tunity of  judging  of  the  taste  of  the  poison^  as  no  less  than  a  teaspoonful  (150 
grains)  of  it  was  taken  by  ah  adult  in  the  form  of  dry  powder,  without  any  fluid 
jifter  it:-*tl)e  man  described  the  taste  as  <'  coarse  and  smartish.'*  This  is  a 
fact  somewhat  in  favour  of  the  view  entertained  by  Orfila  ]  but  it  is  nevertheless 
true  that  when  dissolved^ — when  it  is  in  small  quantity,  or  mixed  with  common 
articles  of  fijod,  the  poison  may  be  easily  taketi  by  a  person  quite  uncon- 
sciously i  As  M.  Flanditi  reitiarks,  the  differences  of  opinion  on  this  subject 
are,  perhaps^  more  apparent  than  real.  He  considers  that  arsenious  acid  has 
a  decidedly  hot  taste  only  when  it  is  taken  in  a  very  large  dose,  an  experiment 
upon  the  performance  of  which  no  toxicologist  is  likely  to  venture  ;  and  that 
in  small  doses  it  is  quite  insipid*  In  a  case  of  poisoninfi;  in  which  several 
persons  partook  of  some  meat  on  which  powdered  arsenic  had  been  sprinkled, 
they  stated  that  the  ln(;at  had  an  tihusual  taste,  something  like  that  of  a  sour 
apple.  (Des  Poisons^  L  5l6i)  In  a  very  interesting  case  of  arsenical  poison- 
ing (March,  1840,)  for  an  accurate  report  of  which  I  am  indebted  to  Mr.  J.  H. 
Todd,  coroner  for  Hants,  the  individual  swallowed  at  least  a  drachm  of  arse- 
nious acid,  mixed  up  With  half  a  tea-cupful  of  water,  before  breakfast,  and  on 
an  empty  stomabh.  These  were  circumstances  highly  favourable  to  the  detec- 
tion of  the  tasfe  of  the  poison.  Aflerhe  had  drunk  off  the  dose,  he  said  it  was 
rather  rough  to  the  tongue;  and  for  twenty  minutes  ailerwards  he  complained 
that  his  tongue  was  very  rough.  In  the  case  of  the  Queen  v.  Maher  and  Lynam 
(Kildai^  Lent  Assises,  1847,)  some  flummery  Was  proved  to  have  been  poi- 
soned with  arsenic,  and  the  taste  of  the  flummery  was  complained  of.  My 
friend  Dr.  Geoghegan,  who  has  Communicated  to  me  the  particulars  of  this 
case)  says  that  this  taste  could  not  be  referred  to  the  after-effects  of  the  poison, 
and  suggests  that  arsenic,  like  acotiite  and  some  othef  poisons,  may  have  a 
taste  after  a  certain  intetval.  The  facts  here  related  Will  enable  the  medical 
jurist  to  form  a  judgmeiit  of  the  matter.  If  Orfiia  hto  given  an  exaggerated 
account  of  the  taste  of  this  poison,  it  Seems  clear  that,  in  the  state  of  powder 
and  in  laige  doses,  it  is  iti  many  Cases  capable  of  produ(;ing  a  decided  and  per- 
sistent impression  oil  the  tongue. 

fAccoraiog  to  the  expei'imettts  of  Navibr,  DeVergie  and  those  of  Dr.  Mitchell 
and  Mr.  Durand  {PhiL  Jour.  Pharm.  iV.)  this  poison  in  a  saturated  or  hot 
solution,  imparts  a  rough  seUsatioU  to  the  tongue,  somewhat  similar  to  that 
caused  by  sulphate  of  ziUci — GQ 

Arsenic  not  a  corrosive, — Arsenic  is  not  an  irritant  poison:  it  does  not  seem 
to  possessany  corroHve  properties,  t.  e.  has  no  chemical  action  on  the  animal  ^ 
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tissaes,  and  the  changes  met  with  in  the  alimentary  canal  of  a  person  poisoned 
by  it,  are  referrible  to  the  effects  of  the  inflammation  excited  by  the  poison, 
and  not  to  any  chemical  action.  I  have  not  found  that  arsenic  produces  any 
effect  on  dead  mucous  membrane,  like  those  poisons  which  are  properly  called 
corrosiye.  In  an  important  case  ( Waring^ Sf)  tried  at  the  Leicester  Lent  Assizes^ 
1842,  the  witnesses  were  closely  pressed  to  say  whether  arsenic  was  or  was 
not  a  corrosive  poison ;  the  deceased  having  been  killed .  by  arsenic  in  a  few 
hours,  and  the  local  changes  in  the  stomach  being  pnusuaUy  well  marked^ 
They  properly  referred  these  changefe  to  the  violence  of  the  inflammation,  and 
not  to  ihe  chemical  action  of  the  poison.  It  is  the  opviioi)  of  J)r,  Ghristison« 
and  of  most  English  tof  ieologists,  th^t  ^ursenift  \$  not  a  corrosive,  nor  does  it 
appear,  from  its  weU-known  chemical  propertie^,  how  it  should  in  any  case 
operate  as  such.  If  eyertheless  ijt  is  proper  to  state«  that  oi^e  iastance  at  least 
is  on  record,  ia  which  it  is  alleged  to  have  exerted  a  corrosive  aetjjon^  A  mapi 
named  Sovffiardf  oi^  being  condemned  to  death,  swallowed  three  drachms  of 
arsenious  aeid  in  powder:  be  vomited  almost  immediately.  When  seen 
shortly  afterwards  the  lower  lip  was  strongly  cai|teri;zed  (forUmeni  eatil€ri$Sef) 
the  mucous  membrane  was  white,  fissi^red,  and  the  slightest  tou^h  produced 
excessive  pain.  The  tongue  was  swollen,  and  the  patient  complained  of  a 
horrible  taste  in  his  mouth  ai^d  faupes.  After  death  which  oinsurred  in  thirteen 
hours,  the  epithelium  of  the  tongue  was  found  destroyed^  (Flandin,  op.  eif, 
i.  495.)  Arsenijc  was  detected  in  the  stomaich,  the  mucous  eoat  of  which  was 
destroyed,  or  reduced  to  a  gelatinous  pulp;  bu(  it  is  Qot  stated  whether  it  was 
mixed  with  corrosive  sublimate  or  any  other  poison,  Thi/l  astion  on  the 
mouth  is  very  similar  to  that  produced  by  corrosive  /lyblimate.  ^According  to 
Uie  reporter  of  this  case,  arsenic  in  a  large  dose  corrodes  and  destroys  the 
tissues  with  which  it  eon^es  in  pontapt :  in  kia  opi^ipn  it  acts  Uke  an  acid  or 
a  caustip  si^bstai^ce,  (i,  6^7r) 

Solubility  of  argenic^T^^  solubilily  of  this  substanee  in  liquids  is  a 
frequent  question  on  trials.  The  action  of  water  is  materially  influenced  by 
circumstances.  I  have  found  by  numerous  experiments  (Guy's  Hospital 
Reports^  iv.  91,}  that  hot  water  cooling  from  212^  on  the  poison  in  powder, 
dissolves  about  the  400th  part  of  its  weight.  This  is  i^  the  proportion  of 
nearly  one  grain  and  a  quarter  of  white  arsenic  to  about  one  fluid-ounc^  of 
water.  Water  boiled  for  an  hour  on  the  poison  and  allowed  to  cool,  holds 
dissolved  the  40th  part  of  its  weight,  or  about  twelve  grains  to  one  ounce. 
Cold  water  allowed  to  stand  for  many  hours  on  the  poison,  doe^  not  dissolve 
more  than  from  the  1000th  to  the  500th  part  of  its  weight;  i,  e,  one-half  grai^ 
to  one  grain  of  arsenic  to  nearly  one  fluid-ounce  of  water.  The  presence  of 
organic  matter  in  a  liquid,  renders  the  poison  much  less  soluble.  Thus,  hot 
tea  with  milk  and  sugar,  and  cold  porter,  did  not  take  up  more  than  about  half 
a  grain  to  the  ounce;  while  hot  coffee  and  cold  brandy  did  not  dissolve  more 
■than  one  grain  to  the  fluid-ounce.  (Guy^s  IJosp..  Rep.  iv.  103.^  Lii^uid^, 
whish  are  at  all  viscid  or  mucilaginous,  may  niechanically  suspend  the  poison 
in  almost  any  quantity,  but  in  these  cases  it  cannot  be  said  to  be  dissolved- 
The  solnbility  of  arsenic  was  an  important  part  of  the  evidence  in  the  case  of 
the  Queen  v.  Hunter^  tried  at  the  Liverpool  Lent  Assises,  1843.  (See  the 
nedieo-legal  reports  of  this  case  which  have  been  published,  the  one  by  Mr. 
Holland,  and  the  other  by  Mr.  Dyson  of  Manchester.)  A  medical  witness 
must  alwaja  take  care  to  draw  a  distinction  between  the  actual  solution  and 
the  mechanical  suspension  of  the  poison  in  a  viscid  liquid,  especially  when  it 
is  necessary  to  determine  whether  the  quantity  taken  was  sufllcient  to  kill.  In 
reference  to  its  solubility  in  cold  water,  I  have  found  that  when  the  quantity 
l)issoIv«d  ^as  ^ot  n^orp  thaQ  poe^h^f  graii^  tp  one  pui^cC;  t.  e.  lesf  th^n  thp 
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lOOOth  party  the  solution  had  neither  tute  nor  acid  reaction  ifhaterer*  He 
proportions  are  here  stated  in  roand  numbers. 

[There  is  much  variance  of  opinion  as  to  the  soluhilitjr  of  arsenic.  Ae^ 
cordinff  to  Klaproth  and  Bucholz,  1000  parts  of  temperate  water,  take  up  two 
and  a  half  parts,  while  the  same  quantity  at  313^  will  dissolve  77.75  and 
retain  30  on  cooling.  Guibourt  states  that  1000  of  temperate  water  will  take 
up  9.6  of  the  transparent  variety  and  12.5  of  the  opake,  whilst  the  same 
proportion  of  boiling  water  will  dissolve  97  of  the  former  retaining  18  od 
cooling,  and  1 1 6  of  the  latter,  retaining  29.  The  experiments  of  Dr.  Mitchell 
and  Mr.  Durand  show  that  the  power  of  the  solvent  is  influenced  by  the  fineness 
of  the  powder,  the  time  the  fluid  is  in  contact  with  it,  and  even  the  form  of  the 
vessel  in  which  the  solution  is  made.  They  state  that  1000  of  temperate 
water  will  dissolve  12  to  16  grains  of  either  variety  of  the  acid,  whilst  the  same 
quantity  of  water  at  212^  will  take  up  148  and  retain  from  25  to  40  on  cooling, 
according  to  the  time  the  boiling  fluid  is  in  contact  with  the  arsenic.-^G.] 

A  medical  witness  is  oAen  asked  the  weight  of  common  or  familiar  measures 
•of  arsenic  in  powder.  It  may  therefore  be  stated  that,  from  experiment,  I 
have  found  a  teaspoonful  of  powdered  arsenic  to  weigh  1 50  mins, — a  table- 
spoonful  to  weigh  530  grains,— and  a  pinch,  or  the  quantity  taken  up  between 
the  finger  and  thumb  of  an  adult,  to  weigh  17  grains.  These  weights  are  here 
given  as  the  results  of  actual  experiment:  but  they  are  of  course  liable  to  vary. 
The  exact  weight  of  a  fluid-ounce  of  water  is  also  subject  to  great  variation  in 
the  measures  used  by  druggists,  llie  solubility  of  arsenious  acid  is  said  to  be 
increased  by  admixture  with  nitre,  and  its  action  is  described  as  being  then 
more  enereefic.  (Med.  Times,  Dec.  1844.)  Anenic  is  soluble  in  most  or- 
ganic liquids,  as  milk,  coflee,  tea,  wine^  brandy,  and  even  oil.  Although  it  is 
less  soluble  in  these  liquids  than  in  distilled  water,  it  is  nevertheless,  taken  up 
in  suflicient  quantity  to  occasion  serious  accidents,  and  even  to  destroy  life. 
In  1845,  a  man  was  found  guilty,  at  Madrid,  of  putting  araenic  into  oil  with 
the  intent  to  destroy  the  life  of  his  parents.  Arsenic  was  found  in  the  oil,  and 
a  portion  of  it  given  to  a  dog,  caused  its  death,  (Journal  de  Ghimie,  1845,  p. 
651.)  This  poison  is  very  soluble  in  strong  muriatic  acid;  and  any  alkali  or 
alkaline  carbonate  dissolved  in  a  liquid,  greatly  increases  its  solubility. 

STMPTOIIS. 

These  will  vary  according  to  the  form  and  dose  in  which  the  poison  has 
been  administered.  The  time  at  which  they  come  on  is  generally  in  fram 
half  an  hour  to  an  hour  after  the  .poison  has  been  swallowed.  This  is  th« 
average  period.  I  have  known  them  to  appear  in  a  quarter  of  an  hour.  Dr. 
Ghristison  mentions  one  instance  in  which  the  symptoms  began  in  ^ht 
minutes;  but  in  the  case  of  Lofthou^e^  tried  at  the  York  Lent  Assizes,  Idlft, 
the  symptoms  were  proved  to  have  attacked  the  deceased  while  he  was  in  the 
act  of  eating  the  cake  in  which  the  poison  was  administered.  On  the  other 
hand,  in  an  instance  communicated  to  me  by  Mr.  Todd,  where  one  drachm 
had  been  taken  on  an  empty  stomach,  no  symptoms  appeared  for  two  houn; 
in  one  reported  by  Orfila,  the  symptoms  did  not  show  themselves  for  five 
houn ;  and  in  another  which  occurred  to  Dr.  Lach^se,  where  a  large  dose  was 
taken,  the  symptoms  did  not  appear  for  seven  hours.  (Ann.  d'Hyg.  1837»  L 
344.)  There  may  be  every  variety  between  these  extremes.  A  case  will  be 
presently  mentioned,  in  which  their  appearance  was  protracted  for  ttn  hours-— 
the  maximum  period  yet  known.  (Post,  p.  317.)  A  very  remarkable  in* 
stance  occurred  to  M.  Tonnelier,  in  which  the  poison  was  taken  by  a  young 
female  at  eleven  o'clock  in  the  morning,  and  no  well»marked  symptoms  oe* 
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cured  for  eighi^  hours  t  thera  was  then  violent  ▼omiting;.  After  death  a  cyet, 
formed  of  mttcoms  membrane,  and  containing  arsenic,  was  found  in  the  sto* 
mach^  the  poison  haTiof  thus  become  eheathed  over!  (Flandin,  L  935.) 
(Case  ef  Beg.  r.  JFbster^  Bury  Lent  Jlssises,  1847.)  In  all  cases  in  which 
arsenic  enters  the  system  from  without,  as  bj  its  application  to  the  skin  and  to 
ulcerated  or  diseased  surfaces,  the  symptoms  are  rarely  manifested  until  after 
the  lapse  of  several  hours.  In  the  opinion  of  Dr.  Ohristison,  the  symptoms 
may  be  retarded  by  sleep. 

jlieir  nature, — The  individual  firstexperiences  faintness,  depression,  nausea, 
and  sickness,  with  an  intense  bnmiuf  pain  in  the  region  of  &e  stomach,  in* 
creased  by  pressu  re.  The  pain  in  the  abdomen  becomes  more  and  more  severe ; 
and  then  is  violent  vomiting  of  a  brown  turbid  matter,  mixed  with  mucus,  and 
sometimes  streaked  with  blood.  These  symptoms  are  followed  by  diarrhoBa, 
which  is  more  or  less  violent;  and  this  is  accompanied  by  severe  cramps  in 
the  calves  of  the  legs.  The  matters  discharged  from  the  stomach  and  bowels 
have  had  in  some  instances  a  yellowish  colour,  as  it  wast^^upposed,  from  a  par* 
tial  conversion  of  the  jpoison  to  sulphuret  The  vomiti|^g  is  in  general  viment 
and  incessant,  and  excited  by  any  substance  taken  into  the  stomach.  There 
is  tenesmus,  and  the  alvine  evacuations  are  frequently  tinged  with  blood. 
There  ie  a  sense  of  constriction,  with  a  feeling  of  burning  heat  in  the  throat, 
often  accompanied  by  intense  thirst  The  pulse  is  small,  very  frequent,  and 
irregular;  sometimes  wholly  imperreptibl^.  The  skin  is  cold  and  clammy  in 
the  stage  of  collapse;  at  other  times  it  is  very  hot.  The  respiration  is  painftii 
firom  the  tender  state  of  the  abdominal  parietes.  Before  death,  soma  some* 
times  supervenes,  with  paralysis,  tetanic  convulsions,  or  spasms  in  the  mi}0* 
eles  of  the  extremities.  In  one  instance  trismus  appeared  in  three  quarters  of 
an  hour.  (Orfila,  i.  449.)  Such  ie  the  ordinary  eharaeter  of  the  symptoms 
in  an  acute  case  of  arsenical  poisoning,  u  e,  where  from  ha|f  an  ounce  to  an 
ounce  of  the  poison  has  been  taken.  «.*i 

Chronic  ;90Mom#i^.— Should  the  person  recover  from  the  first  effects,  and 
the  ease  be  protracted,  or  should  the  dose  have  been  small  and  frequently  ^ad* 
ministered,  there  will  be  inflammation  of  the  eonjunotive,  with  suffusion  of 
the  eyes,  and  intolerance  of  light,— a  condition  which  is,  however,  often  pre* 
sent  with  the  early  symptoms  above  described.  There  is  also  irritation  or  the 
skin,  accompanied  by  an  eruptioq«  which  has  been  called  eczema  .arsenicale; 
local  pwalysis  and  other  symptoms  of  nervous  disorder,  are  very  pommon 
eequlffi.  Exfoliation  of  the  cuticle  and  skin  of  the  tongue,  with  the  falling  off 
of  the  hair,  has  likewise  been  witnessed.  (Case  of  the  Turnfrn^  1815,  Mar* 
shall,  119.)  Salivation  has  been  observed  to  follow,  especially  when  small 
doses  of  the  poison  have  been  given  for  a  length  of  time.  (Med.  Gaz.  xvi. 
790.)  Straogury  and  jaundice  have  also  been  noticed  among  the  secondary 
symptoms.  (Marshall  on  Arsenic,  44,  111.)  A  well-marked  ease  o!  Vhm 
foiBoning  by  arsenic  is  recorded  by  Flandin.  It  resembles  in  sotqe  respects 
the  ease  of  BUmdy  (ante,  p.  98,)  except  that  it  did  not  terminate  fatally.  As 
this  mode  of  snrei  poisoning  appears  to  be  on  the  increase,  it  may  be  as  well 
to  state  the  facts.  A  woman  put  daily  into  the  soup  of  her  felloe-servant,  a 
very  small  ^quantity  of  arsenious  acid  in  powder.  Shortly  after  dinner  this 
person  was  seized  with  vomiting,  which  led  to  the  rejection  of  the  food  and 
poison  before  the  latter  had  caused  any  serious  mischief.  As  this  practice 
was  continued  for  about  six  weeks,  the  stomach  became  exceedingly  irritable, 
there  w^  pain  in  the  bowels,  and  the  woman  became  much  eraaeiated.  There 
was  also  spitting  of  blood,  with  sueh  a  degree  of  nervous  if ritability,  that  a 
current  of  air  caused  an  attack  of  spasms  and  convulsions.  When  the  patient 
fiDund  that  she  could  not  bear  any  thing  on  her  stomach,  she  left  the  place  and 
passed  two  months  in  the  comitry,    Her  heslth  became  gradually  vesostaUished 
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^re,  and  she  lemrned  to  resuoie  her  usnti  ooeupfttionf.  The  prisoiier,  hoir* 
ever,  renewed  her  attempts;  and  to  make  sure  of  destroying  life,  gave  her  one 
morning  in  coffee,  a  strong  dose  of  arsenious  acid  in  powder:  violent  vomitmg 
ensued,  and  the  poison  was  expelled  with  the  breakfast  Arsenic  was  de* 
tected  in  the  vomited  matter,  and  the  explanation  of  the  cause  of  the  long  pre- 
vious illness  then  became  clear.  Under  proper  treatment  the  patient  recovered. 
(Op.  cit.  i.  510.)  I  believe  this  mode  of  poisoning  to  be  more  frequent  in  this 
country  than  is  commonly  supposed;  and  it  behoves  practitioners  to  be  ez^ 
ceedingly  guarded  in  their  diagnosis,  for  the  usual  characters  of  arsenical  poi- 
soning are  completely  masked.  The  symptoms  might  be  easily  referred  to 
chronic  inflammation,  or  ulceration  of  the  stomach  kading  to  perforation.  I 
have  lately  had  to  examine  a  case  of  this  kind,  where  the  death  of  a  person 
bad  been  caused  by  his  housekeeper  under  somewhat  similar  ciicumstances. 
The  crime  was  not  discovered  until  after  the  lapse  of  two  years;  and  from  ihe 
small  dose  given,  and  repeated  vomiting  during  life,  no  arsenic  could  be  de- 
lected in  the  body. 

In  a  case  communicated  by  Mr.  Jones  to  the  Provincial  Journal,  (Nov.  16, 
1843,  p.  127,)  the  action  of  small  doses  of  arsenic,  administered  medicinally, 
produced  the  well-marked  effects  of  ttow  poisoning.  The  liquor  arsemcajis 
was  prescribed  for  a  lady  affected  with  cutaneous  disease,  in  doses  of  five  drops 
(al-24th  of  a  grain)  of  arsenious  acid,  and  fifteen  drops  r»  l-8th  grain,)  tfaiee 
times  a  day.  After  continuing  these  doses  more  or  less  tor  a  month,  she  was 
found  labouring  under  the  following  symptoms :  obstinate  diarrhcsa,  frequent 
griping  pains  in  the  bowels,  with  almost  constant  desire  to  act;  considerable 
tenderness  over  the  whole  abdomen, which  was  distended;  constant  pain  and 
nausea  after  taking  food,  and  frequent  vomiting ;  skin  cool  and  dry ;  intense 
thirst;  tongue  clean  and  red,  resembling  raw  beef;  pulse  100,  small  and  feeble; 
sense  of  constriction  in  the  throat,  and  copious  flow  of  saliva ;  she  had  some 
gastric  cough,  with  frequent  raking  of  the  Uiroat  and  fauces,  and  expectoration 
of  a  muoc^purulent  secretion  mixed  with  blood.  There  was  much  pain  and 
tenderness  down  the  spine,  with  frequent  muscular  tremors ;  and  a  crampy 
feeling  of  the  lower  extremities,  with  partial  loss  of  motion  and  sensation ;  they 
wene  swollen,  of  a  livid  colour  in  places,  and  showed  a  tendency  to  slough. 
There  was  great  emaciation ;  want  of  sleep,  owing  to  the  irritable  state  of  the 
bowels;  motions  white,  watery,  and  frothy ;  urine  scanty,  high  cobured,  and 
passed  with  an  effort  From  this  account  of  the  symptoms  it  is  obvious  that 
a  case  of  slow  poisoning  by  arsenic  might  very  easily  be  mistaken  for  gastro* 
enteritis,  and  treated  accordingly.  Dr.  Pfeufer  has  recently  published  an 
interesting  case  of  this  masked  form  of  arsenical  poisoning,  in  which  there  was 
general  and  well-marked  paralysis  of  the  whole  of  the  muscular  system,  and 
a  complete  loss  of  sensation  in  the  fingers.  It  was  only  after  a  year  that  the 
patient  began  to  recover  the  use  of  his  extremities.  It  appeared  that  his  wife 
bad  been  in  the  habit  of  giving  him  small  doses  of  arsenic  in  his  food.  None 
of  the  articles  of  food,  or  of  the  matters  vomited,  could  be  procured  for  analysis; 
nevertheless,  the  evidence  of  chronic  poisoning  from  symptoms  was  considered 
to  be  sufficiently  strong  to  justify  a  conviction.  (Zeitschrift  fiir  Rationelle 
Medisin,  B.  vi.  H.  i.  102,  Heidelberg,  1847.) 

Anomalous  CA3tf«.-*The  symptoms  described  under  the  acult  form  of  poi- 
soning may  not  be  met  witii  in  every  instance.  Thus  the  pnin^  which  is 
usually  excruciating,  like  a  fire  burning  within  the  body,  is  sMuetimes  absent. 
In  a  well-marked  case  of  poisoning,  which  occurred  in  October  1830,  a  dose 
of  from  one  ounce  to  two  ounces  of  arsenic  was  taken ;  there  was  no  paia 
except  of  die  most  trifling  character  just  before  death.  It  has  been  eupposed 
that  this  symptom  was  absent  when  the  dose  was  large ;  but  a  case  ocouried 
in  Guy's  Hospital,  in  1836,  where  only  forty  grains  had  been  taken,  and  the 
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pttiaaidBedwiliiout eomphiaiiig of  paiB.  (Qwf 'a-Hofp*  Bapi  !▼•  66.)  Tliere 
ire  many  similur  inatancM  oa  record.  The  eymplaiBB  of  alvine  irritelioii  ere 
iekkmi  wanliiif  ,  <Hr  there  is  vomiting*  if  there  should  be  no  parging.  In  one 
eeee  of  criminal  poisoning  by  arsenicy  in  which  I  was  eonsalted  by  Mr.  Veasy» 
which  was  trie4  at  the  Bedford  Spring  AssizeSt  in  164S»  there  was  neMier 
TomitiBg  nor  purging*  The  quent^  of  poison  taken  must  have  been  very 
•malL  In  a  case  wluch  occurred  to  Dr.  Feital«  aldiougfa  half  an  ounce  of 
arsenious  acid  had  been  taken,  there  was  no  vomiting,  (ante,  p.  86.)  Great 
iJUni  is  a  common  symptom,  but  this  is  sometimes  abeent  With  respect  to 
the  urinary  secretion  there  is  no  certain  rule :  it  is  somethnes  suppressed,  as  in 
several  cases  reported  by  M.  flandin  i  at  other  timee  it  is  natural^  or  only 
slightly  diminished.  (Des  Poisons,  i.  531.)  It  is  necessary  for  a  medical 
jurist  to  attend  to  these  anomalies,  as  otherwise  Ae  symptoms  of  arsenieal^ 
poisoning  nny  be  easily  mistaken  for  dwse  of  disease. 

The  following  case,  quoted  by  Belloc,  is  in  this  point  of  view  remai^abls* 
A  young  woman,  with  the  design  of  committing  suicide,  procured  a  lump  of 
arsenic.  She  began  by  biting  it ;  but  as  she  could  not  procure  sufficient  in  this 
way,  she  broke  it  up  into  coarse  fragments,  put.  them  into  a  glass  of  water,  and 
swallowed  them.  This  was  in  the  morning,  and  she  went  the  whole  of  the 
day  without  suffering  any  marked  uneasiness.  At  six  o'clock  in  the  evening 
■he  was  seen  by  M.  Laborde^—^md  there  were  then  no  febrile  symptoms.  At 
«ight  o'clock  i^e  suffered  from  pain  in  the  abdomen.  At  eleven  o'clock  she 
appeared  to  be  more  calm  than  ever,  aod  had  a  strong  desire  to  sleep.  At 
thm  in  ihe  morning  she  sat  up  m  her  bed,  complained  a  litde  of  her  stomachy 
and  then  died,  without  the  least  appearance  of  suffering.  She  vomited  some 
fragments  of  arsenic  before  death.  On  opening  the  stomach,  the  vessels  were 
Hodflid  gOTsed,  and  titers  were  coagola  of  blood  in  the  folds  of  the  mueous  mem* 
Inane  at  the  cardia.  There  were  marks  of  ezeoriation  about  the  lips,  mouth, 
and  oesophagus.  (Cours  de  M^d.  L^g.  122.)  This  is  in  every  point  of  view 
a  most  remarkable  case.  No  one  acquainted  with  the  usual  effects  of  arsenic 
could  have  suspected  it  to  be  a  case  of  arsenical  poisoning.  It  therefore  most 
strikingly  shows,  as  Belloo  observes,  the  absolute  necessity  for  post-mortem 
inspections  in  all  unexplained  eases  of  death.  The  symptoms  were  probablr 
more  protracted  in  their  appearance  than  in  any  other  instance  yet  recorded, 
not  having  manifested  themselves,  as  we  may  infer,  until  ten  hovrt  after  the 
taking  of  the  poison.  They  appear  to  have  been  at  no  time  severe-— there  is 
no  account  of  diarrhooa  having  been  among  them — they  underwent  a  complete 
remission  before  death,  and  the  deceased  expired  as  from  the  effects  of  a 
narcotic,  about  seventeen  hours  aAer  taking  the  poison. 

It  might  be  supposed,  d  priori^  that  the  symptoms  of  irritation  occasioned  *by 
araenk;,  would  be  protracted  in  their  appearance  or  mitigated  in  their  chara^;|^ 
when  the  poison  was  taken  mixed  with  opium:  but  in  one  well  marked  case^fn 
wbfch  half  a  teacupTol  of  arsenic  was  swallowed  with  upwards  of  an  ounce  of 
hnidanom,  there  was  severe  pain,  abundant  vomiting  for  two  hours,  and  death 
took  irface  in  six  hours  (Med.-Chir.  Rev.  vH.  170.) 

/f  arsenic  an  aeeumtdative  pouon? — It  is  well  known  that  arsenic  is  carried 
into  the  circulation  by  absorptton,  and  the  question  here  proposed  depends  on 
whether  its  elimlnatton  in  the  living  body  takes  place  with  the  same  rapidity  as 
Its  absorption.  I  am  not  aware  of  any  tacts  which  show  that  arsente  can  be 
taken  in  non-iatai  doses  for  a  certain  period,  accumulate  in  the  body,  and  then 
suddenly  give,  rise,  without  increase  of  dose,  to  all  the  marked  symptoms  of 
pdsoning.  This  imporunt  medk3o4egaI  question  arose  in  the  case  of  Laeoste. 
FirtHn  the  presence  of  areeink:  in  the  remains  of  the  body,  and  from  the  symptoms* 
under  whkh  deceased  died,  it  wes  alleged  that  his  death  had  been  caused  l^ 
The  quantity  of  arsento  found  In  theliver  was  about  the  l-13tb  of  a  • 
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gnifa),  and  a  still  8tnall«'  proportioii  in  the  other  vitceni.  In  defenee,  it  was  ttl« 
teged  that  deceased  was  in  the  habit  of  taking  Fbwier's  solution  (of  arsenic)  dally 
as  a  remedy  for  a  sidn  disease  under  which  he  was  latxniring.  The  Proctirear- 
gininU  admKted  this,  but  contended  that,  as  the  man  was  In  the  habit  of  taking' 
arsenic  medicinally,  it  was  very  improbable  that  he  should  have  taken  an  over- 
dose (a  tatal  dose :}  and  It  oooid  not  therefore,  be  supposed  that  he  had  died 
through  his  own  imprudence.  The  president  inquired  whether  innocent  doees 
of  arsente  could  possibly  accumulate  in  the  body  and  suddenly  occasion  symp- 
toms and  death.  M.  Devergie  replied  in  the  negative,  M.  Flandin  in  the  afl&r- 
mative— -the  latter  resting  his  opinion  not  upon  any  (acts  observed  in  the  human 
body,  but  upon  the  assumption  that  the  elimination  of  the  poison  might  not  al- 
ways go  on  pari  pasm  with  its  atMorption/  (Flandin,  Des  Poisons,  i.  484.) 
The  opinion  then  given,  was  based  upon  experiments  on  animals.  M.  Flandin 
states  that  he  has  confirmed  it  by  observations  on  the  human  subject  made  since 
the  trial.  The  fiu^ts,  however,  are  not  stated,  but  he  quotes  the  opinion  of  an 
English  writer  that  Fowler*s  solution  should  not  be  long  continued;  because 
arsenic,  like  lead,  might  aocumukite  in  tiie  system  and  ultimately  produce  para- 
IjTsis.  The  woman  Lacoste  was  acquitted  of  the  murder :  it  was  considered  tliat 
the  small  quantity  of  arsenk;  found  in  the  body  might  possibly  have  been  derived 
from  that  whteh  had  been  used  medicinally.  This  question  of  accumulation 
must  thereibre  be  regarded  as  still  undetermined:  at  the  same  time,  there  are 
no  facts,  whfch  render  it  probable  that  arsenks  is  an  accumulative  poison ;  1. 1. 
that  it  can  collect  in  the  sjrstem,  without  symptoms,  and  suddenly  produce  those 
effects  observed  in  the  administration  of  a  fiitai  dose.  The  case  of  slow  poison* 
ing  related  at  p.  257,  is  decidedly  adverse  to  the  view  that  arsenic  is  an  accu- 
mulative poison.  M.  Fkindin  quotes  the  case,  but  does  not  perceive  that  it  is 
directly  opposed  to  the  inference  which  he  has'  drawn.  In  a  subsequent  part  of 
his  work  he  also  relates  some  experiments,  the  results  of  which  show  that  arsenio 
has  no  accumulative  properties.  M.  Danger  and  himself  gave  to  animals,  gra- 
dually increasihg  doses  of  araento  in  powder,  mixed  with  their  food.  In  begin- 
ning with  the  I-65th  part  of  a  grain  they  found,  after  an  interval  of  nine  months, 
that  the  animals  might  be  made  to  take  upwards  o^  fifietn  graint  of  arsenious 
acid  in  twenty-four  hours  without  any  influence  on  their  appetite  or  health. 
During  this  time^  their  urine  was  frequently  analysed  at  diflferent  intervals  with- 
out  any  arsenic  being  detected.  Three  days  after  the  last  dose  of  arsenious  ackl 
was  given,  the  animals  were  killed,  and  their  organs  successively  analysed,  but 
no  arsenic  was  detected  in  the  viscera,  flesh,  or  bones,  (i.  737.)  M.  Flandin 
thus  appears  to  have  conclusively  proved,  contrary  to  his  own  opinion,  that  ar- 
senic certainly  does  not  accumulate  within  the  body ! 

From  this  account  of  the  symptoms  produced  by  arsenk;,  it  will  be  seen,  that 
there  is  great  difficulty  in  ckisslfying  cases.  On  referring  to  many  which  1  have 
been  enabled  to  collect,  the  symptoms  do  not  appear  to  bear  any  relation  to  the 
quantity  of  poison  or  to  the /orm  in  which  it  is  administered.  Those  indicative 
of  irritation  in  the  alimentary  canal,  or  of  coma,  have  equally  occurred,  whether 
the  dose  was  small  or  large,  and  whether  the  poison  was  in  the  state  of  powder 
or  solutton.  The  same  observation  may  be  made  of  otiier  cases  in  which  symp- 
toms of  an  affection  of  the  brain  have  followed  those  of  irritation.  Hence  it  ap- 
pears to  me  that  any  useful  generalization  is  impossible,  for  the  exceptions  are  so 
numerous  as  to  show  that  the  arbitrary  divisions  which  must  necessarily  be 
made,  can  be  of  no  practical  utility. 

The  following  case,  which  occurred  to  Dr.  May,  shows  an  entire  absence  of 

,  the  most  prominent  symptoms  of  arsenica]  poisoning.    A  child,  aged  twenty 

months,  ate  some  paste  consisting  of  honey,  flour,  and  arsento,  prepared  for 

destroying  mice.    He  was  caught  in  the  act  of  eating  it,  and  a  considerable  poi^ 

tkm  was  forced  from  his  mouth.    Some  ipecacuanha  wine  was  given  to  him. 
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and  be  vomiM  freebr,  tl|«  siBoled  natttr  coosistiiig  cbiefly  of  nufew  of  9  yek 
lowiah  colour,  with  some  of  the  paste  suspended  in  it  The  vomiting  was  ea* 
oourM|d,  and  milk  was  freely  given.  Between  the  fits  of  vomiting  he  appeared 
livelyWln  about  two  hours  he  bad  two  natural  motions*  and  was  sleeping 
oalmly  as  usual :  be  had  had  no  pain ;  respiration  a  little  hurried.  In  about  six  or 
aeven  hours  he  became  somewhat  restless*  but  there  vras  no  expreasion  of  pahi. 
Soon  after  thisi  he  became  worse*  the  sur&ce  was  cold,  lips  livid,  eyee  sunk*  the 
pupils  fixed  and  rather  dilated,  pulae  scarcely  perceptible,  respiration  feeble* 
accompanied  with  sighing.  After  lying  for  half  an  hour  in  this  condition*  he 
expired  without  a  struggle,  nearly  eight  hours  subsequent  to  the  aocident.  On 
inspection,  the  stomach  and  intestines  exhibited  little  deviation  iirom  the  healthy 
state.  The  stomach  contained  mucus  and  a  portion  of  the  paste,,  but  the  vilkNia 
aur&ce  presented  no  signs  of  inflammation.  (Prov.  Med.  Journ.*  July  16*  1845* 
453.)  Dr.  May  very  properly  observes  that  had  not  the  child  been  seen  to  eal 
the  paste,  there  was  not  a  symptom,  nor  after  death  any  morbid  appsaranee*  to 
indicate  the  true  cause  of  the  child's  illness. 

It  has  been  supposed  that  stupor  and  other  symptoms  of  cerebral  disturbance 
were  more  likely  .to  occur  when  the  dose  of  arsenk>  was  laiige;  but  a  case  was 
communicated  to  the  London  Medical  Review  (April  1811,  p.  188,)  by  Mr. 
Soden,  of  Coventry,  which  shows  that,  with  a  large  dose  of  armic  and  rapid 
death,  there  may  be  violent  symptoms  of  gastric  irritation*  and  few  or  no  symp- 
toms indksative  of  nervous  disorder.  A  man,  aged  twenty«two,  purchased  seven 
ounces  of  finely  powdered  arsenic,  and  swalk>wed,  between  seven  and  eUght  in 
the  morning,  not  less  than  four  and  probably  six  ounces  of  the  poison*  In  about 
balf  an  hour  he  was  found  vomiting:  there  was  severe  pain  in  the  ab(iomea« 
npid  pulse,  and  slight  convulsions  <^  the  legik  In  two  lioors  dlarrhma  super- 
imed*  and  there  was  constant  inclination  to  pass  urine:  the  pain  in  the  bowels 
became  almost  intolerable,  the  convulsive  motions  of  tiie  limbs  more  frequent* 
and  the  pulse  more  feeble*  but  still  very  quick.  According  to  the  antidotal  doc> 
trines  at  that  time  prevalent*  sulphuret  of  potash  (potassium)  was  largely  exhi* 
bited  to  him.  He  died  in  less  than  four  hoursi  after  a  dreadful  fit  of  convulsive  ^ 
laoghter*  his  limbs  becoming  suddenly  rigki.  In  this  case,  there  was  neither 
atopor  nor  feintness*  but  there  was  severe  pain,  with  convulsions.  On  inspec- 
tion* the  stomach  was  found  highly  inflamed*  **  the  muoouscoat  looked  as  thoi^ 
it  had  been  beautifully  iAfected,**  and  two  ounces  of  arsenk)  were  found  in  the 
ea^ty  of  this  organ. 

The  foUowIng  is  a  still  more  recent  instance*  which  was  referred  to  me  for 
examination  by  Mr.  Carter  of  Newbury,  in  July  1845.  A  female,  aet.  22*  swal- 
lowed a  large  dose  of  arsenk;.  She  was  immediately  afterwards  seised  with 
intense  thirst,  severe  burning  pain,  vident  vomiting*  and  diarrhma  continuhig 
incessantly  until  death*  whrah  took  place  in  saom  hours.  There  were  no  ner- 
vous symptoms.  The  stomach  and  the  whole  of  the  alimentary  canal  were 
extensively  inflamed.  Arsenious  acid  was  detected  in  kiiige  quantity,  mixed 
with  flakes  of  mucus*  In  the  stomach,  throughout  the  small  intestines  and  in  the 
cttcooL  (G.  H.  R.  vol.  iv.  Oct  1846,  458.)  On  the  otiier  hand,  if  severe 
symptoms  of  alrine  irritation  thus  follow  large  doses*  those  indicative  of  kn 
siifection  of  the  nervous  system  nuiy  be  produoed  by  comparatively  small  doses 
of  the  poison.  1  am  indebted  to  Mr.  Todd,  coroner  for  Hants,  for  the  partteulars 
of  the  following  interesting  case.  A  man,  aet  24,  swallowed  about  six  o'clock 
in  the  morning  on  an  empty  stomach,  a  drachm  of  white  arsenic  mixed  with 
half  a  tea-cupfui  of  water.  He  complained  of  the  mixture  having  a  rough  taste* 
but  he  went  to  his  work,  and  it  was  only  the  suspicion  that  he  had  made  a  mie* 
take  and  swallowed  poison,  that  induced  him  to  go  to  the  house  of  a.  surgeon* 
about  two  boors  afterwards*  for  an  emetkx  He  then  appeared  to  be  very  well* 
and  made  no  compkunt;  the  surgeon  could  not  detect  about  him  any  symptom 
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of  arsenical  pofsoning,  and  ^^aa  Inclined  to  disbelieve  the  man's  statement. 
Vomiting  was  produced  by  stilphate  of  sine,  and  lie  threw  ap  some  yellow- 
coloured  matter.  He  saw  the  man  again  in  five  hours:  he  was  then  sjlftpg  in 
a  drowsy  state,  with  a  countenance  expressive  of  great  anxiety,  a  blue  nhge  on 
the  hands,  pulse  very  feeble,  and  there  was  profuse  dtarrhoM.  He  complained 
of  no  pain,  and  sidd  that  be  wanted  to  go  to  sleep.  Vomiting  had  ceased.  He 
died  in  this  calm  state  in  the  evening,  about  fourteen  hours  after  he  had  taken 
the  poison. 

The  mixed  nature  of  these  cases  will  also  be  obvious  from  the  following,  re- 
ported by  Dr,  Letheby.  A  girl,  aged  nineteen,  swallowed  two  grains  and  a  half 
of  arsenic  dissolved.  Restlessness  during  the  night,  and  alight  pain,  were  the 
only  symptoms  experienced.  In  the  morning  she  became  sick,  complained  of 
great  thirst,  and  the  pain  was  more  intense.  Vomiting  increased,  followed  by 
diarrh€NU  the  countenance  was  pinehed,  and  the  extremities  became  cold.  From 
this  state  she  rallied,  and  slept  comfortably  the  folk>wing  night.  The  next  morn- 
ing she  became  worse,  being  cold  and  drowsy,  the  pulse  scarcely  perceptible,  and 
$toe  was  passing  in  to  a  state  of  incipient  coma.  In  this  condition  she  sank  about 
thirty-six  hours  after  taking  the  poison.  The  stomach  was  pale  and  nearly 
^mpty,  and  its  mucous  coat  was  raised  by  a  number  of  vesicles  containing  air. 
(Med.  Gas.  xnix.  116.) 

Mr.  Foster  of  Huntingdon  has  kindly  communicated  to  me  three  cases  of  poi- 
soning by  arsenie  of  great  interest,  not  merely  with  regard  to  the  variety  in  the 
symptoms,  bat  also  in  the  post-mortem  appearances,  aiKl  the  rapidity  of  death. 

E.  B.,  tiie  mother  of  five  ehildrea,  et  87,  had  been  in  a  desponding  state  of 
seiind,  widi  general  debility  of  the  system,  for  some  weeks.  On  die  36di  of 
BCay^  1M8,  Mr.  Poster  was  hastily  summoned  to  her  residence,  a  distance  of 
eight  miles,  imd  arrived  about  one  o'clock,  p.  u.  He  found  that  a  medical 
frwnd  had  been  in  attendance  for  an  hour  and  a  half.  The  woman  had 
adnkimstered  arsenic  to  Jier  two  children,  and  had  then  taken  it  herself.  There 
were  no  means  of  ascertaining  the  quantity  administered;  she  had  mixed  it, 
for  herself  and  eldest  child,  in  the  yolk  of  an  egg,  and  for  die  infant  in  pap. 
From  the  evidence  of  the  servant-girl,  it  appears  that  the  poison  must  have 
been  taken  some  time  between  half-past  nine  and  eleven  o'clock,  a.  m.  The 
difference  in  die  effecia  produced  on  each  patient  was  remarkable,  and  requires 
separate  consideration. 

Case  I.-— The  mother,  when  first  seen,  shordy  after  eleven  o'clock,  was  sen- 
sible, and  confessed  to  bftving  given  the  children  arsenic,  and  taken  it  herself. 
She  was  vomiting  vioknUy,  and  complained  of  a  burning  sensation  at  die  pit 
of  the  stomach ;  diere  was  constant  tenesmus,  with  dejection  of  mucous  stools ; 
pulse  small  and  rapid;  violent  delirium  soon  followed,  with  tetanic  conval- 
mons,  Tequiring  die  utmost  exertion  of  four  persons  to  hold  her  in  bed ;  the 
conjunctiva  of  the  eye  became  intensely  injected;  the  pupils,  from  being 
minutely  contacted,  became  exceedimdy  dilated:  the  eyeballs  fixed  upwards; 
die  moudi  drawn  in  all  direcdons.  This  state  condnued  for  some  minutes, 
when  calmness  and  repose  followed,  durin|r  which  she  expired,  about  one 
o^dock,  pot  more  than  diree  hours  and  a  half  afler  having  taken  the  poison. 

Insp^im. — The  stomach,  small  intestines,  and  bladder,  on  their  peritoneal 
surface,  exhibited  much  inflammatory  vascula^ty.  The  stomach  contained  a 
pint  of  thin,  glairy  fluid  of  a  yellowiiidi  colour;  some  white  powder  (proved  to 
to  be  arsenic)  was  seen  to  adhere  in  some  places  to  the  villous  coat,  which  in 
every  part  was  red  and  inflamed,  but  not  nearly  so  much  as  in  die  children. 
The  heart  was  healdiy;  much  dark  blood  on  the  right  side.  The  lungs  were 
healthy,  except  their  apices,  which  were  studded  with  tabercles  in  die  first 
stage,  and  where  there  were  some  hard,  dark-coloured  patehes  of  an  irregular 
sai^kce,  and  of  the  size  of  a  sixpence,  similar  to  the  cicatrices  of  cured  tuber- 
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des,  as  mentioned  by  Canwell,  Andnl^  and  Lonia.    The  other  |Mrta  examined 
afforded  no  evidence  of  diaeaae. 

Case  n. — ^Elder  child,  (ffirl,)  aged  two  yearn  and  a  half,  when  fint  aeen  waa 
m  a  comatose  state.    She  nad  oeen  sick  and  conTnlsed,  and  had  suffered  aerere 

{>ain,  bat  now  there  was  complete  insensibility;  the  hee  was  swollen  and  of  m 
ivid  hue;  the  pupils  dilated;  the  breathing  difficdt;  the  extremities  cold. 
She  was,  in  fact,  in  a  complete  state  of  narcotism,  and  died  about  half-past 
eleven,  not  more  (probably  less)  than  two  hoars  after  taking  the  dose. 

Intpeeiion.'^The  stomach  contained  three  or  four  ounces  of  floidf  with 
some  particles  of  white  powder;  the  redness  of  the  villous  coat  was  of  a  veiw 
milion  hue,  much  more  so  than  in  Case  L ;  but  much  less  than  in  the  infant^ 
Case  IIL    The  other  appearances  were  similar  to  those  in  the  mother. 

Case  in.— >The  infant,  aged  five  months,  was  found,  about  three  hours  after 
swallowing  the  poison,  in  great  atfony,  w^  severe  bilious  vomiting  and  con-* 
Tulsions,  die  extremities  cold,  the^  Tower  ones  retracted  to  the  abdomen,  which 
was  swollen  and  tense,  the  countenance  pale,  and  pulse  impereeptible.  The 
usual  remedies  were  administered,  but  the  child  gradually  sank,  and  died  about 
four  o'clock,  six  hours  and  a  half  after  taking  the  arsenic. 

Inspection ^-^The  appearances  were  the  same  as  in  the  foregoing  cases» 
except  that  the  viUous  coat  of  the  stomach  was  in  the  highest  state  of  infiam* 
mation,  and  in  the  greater  partTof  its  extenf  the  redness  was  of  the  brightest 
scarlet  colour;  there  was  an  effusion  of  daik  blood  in  patches;  no  ulceration; 
no  thinning  of  the  coats.  An  analysis  of  the  contents  of  the  stomach  in  each 
case  afforded  the  ustfal  colours  and  deposits  with  ammonionrolphate  of  copper 
and  ammonio-nitrate  of  silver;  and  arsenic  in  its  metallic  state  was  procured 
firom  the  contents  of  each  stomach.  ^ 

It  will  be  observed,  that  in  Case  II.  (of  the  litde  gbl)  death  Tollowed  in  not 
more,  probably  in  less,  than  two  hours.  As  this  was  a  feet  of  some  impoi^ 
tance,  Mr.  Foster  made  minute  and  careful  inquiries.  The  child  died  at  half* 
past  eleven ;  the  husband  and  servant  both  stated  that  they  were  present  with 
the  poor  woman  during  the  morning  until  half^past  nine  (they  breakfasted  witk 
her  as  usual  at  nine,)  and  during  this  time  it  was  scarcely  possible  for  her  to 
have  taken  the  arsenic  without  their  knowledge.  At  half-past  nine  the  hu^* 
band  left  to  go  into  the  fields ;  the  servant  went  into  the  kitchen ;  the  mother 
almost  imm^ately  proceeded  up  stairs  with  two  of  her  children,  and  there 
remained  until  they  were  discovered  in  the  state  above  mentioned.  The  sup- 
position that  this  was  the  time  the  arsenic  was  taken,  is  farther  confirmed  by 
the  fact,  that  the  mother  eamestiy  entreated  that  an  elder  child  might  stay  from 
school  that  morning,  she  having  intended,  as  she  stated  before  her  deatii,  to 

Sive  the  child  some  of  the  arsenic  as  well  as  the  other  children.  The  mother 
ied  in  three  hours  and  a  half,  whilst  the  infant  lived  six  hours  and  a  half.  It 
will  also  be  remarked,  that  there  was  considerable  variety  in  the  symptoms 
and  pathological  appearances  in  each  case^«<:?ase  I.  mother:  intense  excite- 
ment of  the  nervous  system,  with  comparatively  slight  local  inflammation  of 
the  stomach.  Case  II.  elder  child :  disturbed  action  of  the  heart  and  circulating 
system,  almost  amounting  to  narcotism,  with  a  greater  degree  of  inflammation 
of  the  stomach.  Case  III.  infant :  very  great  and  violent  local  inflammation, 
with  slighter  remote  symptoms.  In  all  three  cases  deatii  was  unusually  rapid. 
Hitherto,  the  direct  effects  of  arsenic  on  the  alimeutery  canal,  and  its  remote 
effects  on  the  brain  and  nervous  system,  have  been  considered.  Some  toxi- 
eologists  aflirm,  that  the  poison  has  a  specific  action  on  the  kidneys^  and  tiiat 
it  causes  suppression  of  urine.  MM.  Danger  and  flandin  hate  advocated 
Ihis  view;  while  M.  Orfila  contends  that  the  urinary  seeretion  is  never  sup> 
pressed  in  arsenical  poisoning.  It  is  quite  unnecessary  to  examine  the  am>- 
ments  which  have  been  adduced  in  support  of  these  conflicting  views^^the-mt 
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beiiig,«8  tkofle  who  ha^e  attejided  to  the  mbject  of  arsenical  poiaoning,  irreapee- 
five  of  theory,  well  know,  that  sometimea  there  10  atrangury  or  suppression  of 
nriaey  while  in  other  instances  the  secretion  goes  on  as  usuaU  (see  p.  268.) 
The  remote  influence  of  arsenic  upon  the  /uart  is  proved  by  the  faintneaa 
and  syncope  which  are  so  frequently  met  with  in  the  progress  of  the  case. 

Ej^eda  0/  txternal  a^pf»/iealfOfi.— -Arsenioas  acid,  it  is  well  known,  when 
applied  to  wounded  or  ulcerated  surfaces,  becomes  absorbed,  and  produces 
the  usual  effects  of  poisoning.  A  case  is  reported  in  Rust's  Ma^zin,  where 
a  man  covered  his  head  with  arsenic  in  powder  to  act  as  a  depilatory.  He 
was  affected  with  the  usual  symptoms  of  arsenical  poisoning,  excepting  diar- 
rinna,  and  he  died  on  the  iwetUieth  day.  The  interior  of  the  stomach,  as  well 
as  the  lower  part  of  the  oesophagus,  was  generally  inflamed. 
^  The  following  case,  communicaled  to  me  by  Mr.  Tubbs,  proves  that  arsenious 
acid  when  rubbed  on  the  skin*  has  decidedly  a  local  irritant  action.  A  man« 
who  was  subject  to  piles,  was  in  the  habit  of  anointing  himself  with  lard.  By 
mistake,  on  one  occasion,  be  used  some  white  ointment  containing  arsenic* 
The  next  day  he  complained  of  an  intolerable  itching  of  the  anus  and  scrotum ; 
and,  on  examination,  the  parts  were  covered  with  pustoles  surrounded  with  an 
inflamed  base.*  They  resembled  those  which  are  produced  by  arsenic.  On 
examining  the  mattor  from  the  pustules,  it  was  found  to  contain  arsenious  acid« 
Frictions  of  lime-water  and  oil  were  used,  and  the  patient  soon  recovered. 

Instances  of  arsenic  thus  destroying  life  when  applied  externally,  are  by  no 
means  unfrequent.  Two  cases  of  its  operating  fatally  in  children,  when  applied 
to  the  skin  of  the  head  for  tinea  capitis,  will  be  found  in  the  Annalecf  d'Hygidne, 
1830,  ii.  437.  In  both,  the  mucous  membrane  of  the  stomach  was  found  in* 
flamed,  and  in  one  extensively.  A  trial  has  recendy  taken  place  {Ret^,  v.  Potf^ 
Chester  Winter  Assizes,  1844,)  in  which  a  man,  pretending  to  cure  cancer, 
was  charged  with  the  death  of  a  female,  by  the  application  of,  an  arsenical 
plaster,  as  it  was  supposed,  to  the  breast.  The  woman  died  in  a  fortnight. 
No  satisfactory  evidence  was  obtained  of  the  symptoms  during  life,  except 
that  there  had  been  yomiting ;  and  the  accused  had  taken  care  to  remove  the 
plasters  so  soon  as  serious  symptoms  began  to  appear,— hence  there  was  no 
direct  chemical  evidence  of  the  natore  of  the  substance  actually  employed. 
This  case,  however,  shows  the  great  utility  of  the  discovery  of  the  absorption 
of  arsenic  into  the  body.  Dr.  Brett,  of  Liverpool,  was  able  to  detect  the  ab» 
•orbed  arsenic  in  the  substance  of  the  stomach,  liver,  and  spleen :  the  quantity 
detected  was  less  than  a  quarter  of  a  grain.  The  cesophagus,  stomach,  and  in- 
testines were  found  extensively  inflamed.  Notwithstending  this  evidence,  which 
appears  to  have  been  particularly  clear,  the  prisoner  was  acquitted !  The  learned 
judge,  in  charging  the  jury»  observed,  ^  that  the  quantity  of  arsenic  was  ex* 
eeeding^y  small "  (see  ante,  p.  117,)  although  why  any  arsenic  should  be  found 
in  the  stomach,  liver,  and  sf^en  of  a  human  being  simultaneously  with  exten* 
atve  inflammation  of  the  stomach  and  bowels  afler  the  application  of  a  plaster 
(not  produced)  to  a  diseased  breast,  is  entirely  unexplained !  We  can  only 
suppose,  admitting  the  verdict  to  be  correct,  that  the  arsenic  found,  was  spon* 
laneously  genexated  by  some  mysterious  process  in  the  tissues  of  the  bodyi 
and  that  the  inflammation  of  die  alimentary  canal  was  a  mere  coincidence ! 
In  January  1845,  a  man  in  this  city  died  apparendy  from  the  effecte  of  arsenic 
absorbed  through  the  skin  of  the  arm.  He  was  engaged  in  the  manufacture 
of  candles,  to  which  arsenic  was  added  in  large  proportion,  and  it  was  supposed 
that  an  abrasion  of  the  skin  had  facilitated  the  absorption  of  the  poison.  The 
nuedieal  opinion  given  at  the  inquest,^  was  decidedly  that  the  deceased  had  died 
from  the  effecte  of  arsenic  thus  introduced  into  the  system,  M.  Flandin  states, 
that  on  one  occaaiim  he  had  to  examine  the  viscera  of  a  woman  who  had  been 
.hillad  by  the  applioation  .of  an  arsenical  powder  for  the  cure  of  a  scinrhous 
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breast.  The  anenie  (absorbed)  was  discovered  in  various  parts  of  the  body, 
but  especially  in  the  liver,  which  contained  as  much  as  is  usually  found  when 
the  poison  has  been  swaUowed.  (Des  Poisons,  i.  280}:—- the  quantity  was 
greater  than  that  found  in  all  the  other  organs  together.  This  case  presents 
many  points  of  interest.  The  poison  did  not  begin  tQ  produce  its  well-marked 
effects  until  after  the  lapse  of  about  tea  houra»  Deadi  took  place  in  about  six 
days,  and  the  urine  was  suppressed  throughout  The  mudous  membrane  of 
the  stomach  and  intestines  was  in  its  natural  state  :  in  the  duodenum  it  was 
sightly  swollen  or  thickened.     (Flandin,  i.  502.) 

The  powder  used  by  quacks  as  an  application  to  scirrhous  breasts  is  com- 
monly a  compound  of  arsenious  acid,  realgar,  and  oxide  of  iron.  In  this  in* 
stance,  it  was  formed  of  75  parts  of  the  first-mentioned  substance,  and  25  parts 
of  the  two  last.  The  quack  stated  that  he  did  not  apply  more  than  four  or 
five  grains. 

The  symptoms  are  slower  in  appearing  on  these  occasions  that  when  the 
arsenic  is  swallowed,  probably  from  the  diseased  surface  being  less  absorbent' 
than  the  mucous  membrane  of  the  stomach;  but  in  an  experiment  performed 
by  Mr.  Swan,  in  which  arsenious  acid  was  introduced  into  a  wound  on  the 
back  of  a  dog,  vomiting  came  on  in  two  hours,  and  the  animal  died  in  six 
hours.  The  villous  coat  of  ihe  stomach  and  of  the  intestines  was  found  in- 
flamed. (Action  of  Mercury,  p.  83,  1847.)  In  a  case  somewhat  similar  to 
that  above  related^  M.  Flandin  discovered  arsenic  in  the  breast  to  which  the 
substance  had  been  applied,  but  in  no  other  part  of  the  body.  (Op.  cit.  i. 
550.)  Some  interesting  facts  regarding  this  form  of  poisoning  will  be  found 
in  the  Amu  d'Hyg.,  1646,  ii.  131. 

This  mode  of  destroying  life  by  the  local  appKoation  of  arsenic  to  ulcerated 
sur&ces,  has  never,  so  &r  as  I  am  aware,  been  resorted  to  by  criminals.  It  is 
obvious,  that  when  death  is  not  a  consequence,  serious  injury  to  health  might 
ensue — life  might  be  endangered,— ^nd  to  those  who  have  framed  our  criminal 
statutes  it  ought  to  be  a  subject  of  consideration,  whether  this  offence  could  be 
strictly  comprised  within  the  statute  against  poisoning.  (1  Vic.  Jxxxv.  Sea  2 — 
see  page  19.)  Would  the  words  **  administer  or  cause  to  be  taken"  be  consi- 
dered to  include  the  externai  application  ofarsenk:  criminally?  If  this  be  a  sub- 
ject of  doubt,  the  punishment  of  a  serious  oflence  is  not  provided  for  in  our 
present  law.  The  external  application  of  orpiment  in  the  form  of  dntment  has 
also  caused  death.  (See  SaLPHURsrs  op  arsbnic,  post)  Belloc  states  that  he  em- 
ployed arsenical  compounds  externally  to  scirrhous  tumors  of  the  eye,  cheek,  and 
nose,  without  any  serious  consequences  resulting.'  (Gours  de  M^d.  lAg.  121.) 

Several  cases  are  reported  in  which  arsenic  has  acted  as  a  poison  through  the 
unbroken  tkin.'  Some  of  them  are  of  old  standing,  and  do  not  appear  to  have 
been  very  accurately  observed.  (Flandin,  i.  542.)  If  the  arsenic  be  in  solution,  it 
may  become  speedily  absorbed:  but  when  in  powder,  absorption  would  take  place 
much  more  slowly.  It  is  well  known  that  comparatively  insohible  substances 
may  be  introduced  into  the  system  by  the  endermic  method,  and  arsenic  does 
not  appear  to  present  any  exception  to  this  mode  of  operation.  The  thin  skin 
of  the  human  subject  appears  to  absorb  the  poison  more  neadily  than  the  hard 
thick  skin  of  animals;  but  M.  Flandin  found  that  dogs  were  speedily  killed  when 
arsenkwl  ointments  were  rubbed  upon  the  skin  of  the  abdomen,  or  on  the  inside 
of  the  thighs.  (Op.  cit.  i.  544.)  All  the  symptoms  of  arsenical  poisoning,  al* 
though  not  appearing  for  two  or  three  days,  have  been  witnessed  in  the  human 
80b|ect  in  those  cases  in  which  powdered  arsenic  has  been  used  as  a  depilatory. 

[Several  cases  have  been  reported  in  our  Medical  Journals,  where  death  has 
ensued  from  the  external  appllcatk>n  of  preparations  containing  arsenic,  a  sy- 
nopsis of  which  has  been  given  by  Dr.  Lee  in  his  valuable  notes  to  Guy's 
Forensic  Medicine.— O.] 
23 
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The  striking  changes  prodaced  by  arsenic  are  generally  confined  to  the  sto* 
tnach  and  intestines.  They  are  commonly  well-marked  in  proportion  to  the 
largeness  of  the  dose  and  the  length  of  time  which  the  individusJ  has  survived 
after  taking  the  poison.  Oar  attention  roust  first  be  directed  to  the  Btomach. 
Arsenic  seems  to  have  a  specific  effect  on  this  organ ;  for,  however  the  poison 
may  have  entered  into  the  system,  whether  through  a  wounded  or  ulcerated 
surface,  or  by  the  act  of  deglutition,  the  stomach  has  been  found  inflamed.  In- 
flammation of  this  organ  cannot,  then,  t>e  always  considered  to  depend  on  the 
local  irritant  action  of  the  poison  on  the  stomach. 

The  mucous  membrane  of  the  stomach,  whteh  is  often  covered  with  a  layer 
of  mucus,  mixed  with  blood,  and  with  scattered  white  pasty^looking  patches 
of  arsenious  acid,  is  commonly  found  red  and  inflamed ;  the  colour  which  is 
sometimes  of  a  dull  or  brownish-red,  t)ecomes  brighter  on  exposure  to  the  air; 
at  other  times  it  is  of  a  deep  crimson  hue,  interspersed  with  blacklooking  strie 
of  altered  Mood.  The  redness  is  usually  most  strongly  marked  at  the  greater 
extremity;  in  one  case  it  may  be  found  spread  over  the  whole  mucous  surface, 
giving  to  it  the  appearance  of  red  ve1vet,->-in  another  it  wiH  be  chiefly  seen  on 
the  prominence  of  the  rugs.  Blood  of  a  dark  colour  is  efiiised  in  various  parts 
between  the  rugse,  or  beneath  the  lining  membrane,  an  appearance  whk;h  has 
been  mistaken  for  gangrene.  The  stomach  often  contains  a  mucous  liquid  of  a 
<lark  colour  tinged  with  blood.  The  coats  are  sometimes  thickened  in  patches, 
being  raised  up  into  a  sort  of  fungous*like  tumour,  with  arsente  imbedded  in 
them:  at  other  times  they  have  been  found  thinned.  The  mucous  membrane 
is  rarely  ufeerated,  and  still  more  rarely  gangrenous.  Perforatfon  of  the  coats 
Is  so  uncommon  a  result  of  arsenical  poisoning,  that  there  are  only  three  instances 
on  record.  The  mucous  glands  of  the  stontacb  have  been  found  enlarged;  but 
this  is  by  no  means  an  unusual  morbid  appearance  from  any  cause  of  local  irri- 
tation, without  reference  to  poisoning.  Various  morbid  appearances  are  said 
to  have  been  met  with  in  the  lungs,  heart,  brain,  and  urinary  organs;  but  they 
do  not  appear  to  be  characteristic  cif  arsenical  poisoning.  It  is  undoubtedly  to 
the  stomach  and  intestines,  that  a  medical  jurist  must  look  for  the  basis  of  medi- 
cal evidence  in  regard  to  post-mortem  appearances. 

[Dr.  Storer  (Bost.  Med.  and  Surg.  Journ.  xxiii.  345,)  is  of  opinion  that  the 
most  characteristic  mark  of  poisoning  by  arsenk:,  isecchymos  is  of  the  mucous 
tnembrane,  and  a  bloody  tinge  (^  the  fluids  in  the  cavity  of  the  peritoneum  and 
f)ericBrdlum. — G.] 

Period  required  for  inflammation, — A  witness  is  often  asked  in  a  Court  of 
law  how  long  a  time  is  required  after  the  taking  of  the  poison,  for  the  production 
of  these  well-marked  appearances  in  the  stomach,  more  especially  of  inflamma" 
Hon  of  the  mucous  membrane.  In  reference  to  this  question,  we  have  the  fol- 
lowing facts.  In  a  case  which  I  had  to  examine,  a  large  dose  of  arsenic  had 
43een  taken ; — the  man,  aged  21 ,  died  in  five  hours,  and  the  stomach  was  found  in* 
tensely  inflamed,  especially  about  the  greater  curvature.  In  a  case  that  occurred 
to  Mr.  Thompson  of  Nottingham,  half  an  ounce  of  the  poison  was  taken ;  the 
patient  died  in  six  hours,  and  the  stomach  was  found  uniformly  red  and  in- 
flamed. In  another  that  occurred  to  Dr.  Booth  of  Birmingham,  the  same  quan- 
tity of  arsehic  was  taken;  the  patient  died  in  six  hours  and  a  half:  on  inspection, 
the  cesophagus  was  inflamed,  the  whole  internal  surface  of  the  stomach  was  of 
an  intense  scarlet  colour,  and  there  was  redness  and  increased  vascularity  of  the 
duodenum,  jejunum  and  ileum.  In  ff'aringU  case  already  referred  to,  where 
but  a  small  quantity  of  arsenic  could  have  been  taken,  the  whole  of  the  stomach 
and  intestinal  canal  was  found  h^ly  inflamed,  although  the  deceased  could  not 
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have  anrvived  four  hov&  la  Mr.  Foster's  casec,  death  ooenrred  in  one,  a 
childt  at  the  end  of  two  houn:  in  the  second  an  adult,  at  the  end  of  three  houre 
and  a  ha^;  and  in  the  third,  after  the  lapse  of  about  six  hoars.  (Ante^  p^ 
262.)  In  each  of  these,  the  stomach  was  found  highly  inflamed,  and  in  the  ona 
that  pro?ed  fatal  in  two  hours,  the  mucous  membrane  had  a  vermilbn  hua. 
This  last  I  believe  to  be  the  shortest  period  at  which  inflammation  of  the  sto- 
mach from  the  efifocts  of  arsenic,  has  been  met  with. 

Period  required  for  Weeittfion.— Another  question  put  to  a  witness  may  be 
thisr— What  period  of  time  is  required  for  tdeeration  of  the  mucous  membrane 
to  take  place,  as  an  eflfect  of  this  pc^n  ?  If  arsenic  has  destroyed  life  with  unusual 
rajridity,  and  the  stomach  is  found  ulcerated,  an  attempt  may  l>e  made  to  refer  this 
ulceration  to  some  other  cause.  Such  an  attempt  was  made  in  the  case  <^ 
iZAymef,  which  was  the  subject  of  a  criminal  trial  in  1841.  (Quy*s  Hospital  Re> 
ports,  Oct  1841,  p.  283.)  I  found  ulceration  of  the  mucous  membrane,  which 
had  been  ^oittpletely  removed  in  patches,  although  the  deceased  survived  the 
effects  of  the  poison  only  ten  hours.  The  deposition  of  the  arsenic  in  and  aroanil 
the  ulcers,  as  well  as  the  appearance  of  recent  inflammation  about  them,  left  no 
doubt  that  they  had  been  produced  by  the  poison,  and  were  not  owing  to  pre- 
vious disease,  as  it  was  attempted  to  be  urged  in  defence.  When  no  arsenic 
is  found  in  the  stomach,  a  defence  of  this  kind  will  carry  with  it  considerable 
idausibOity.  In  Waring^e  case,  a  medteal  witness  was  questioned  upon  thia 
point.  The  deceased  is  stated  to  have  died  from  the  efiects  of  arsen»  in  fowr 
houre  ;  the  coats  of  the  stomach  were  found  utoerated,  but  no  poison  couU  be 
detected  in  the  organ.  The  witness  admitted  on  cross-esamination,  that  it  waa 
contrary  to  all  experience  that  ulceration  should  be  occasi<Mied  by  an  irritant 
poiaon  in  leas  than  four  hours;  but  he  neverthdess  contended  that  this  waa  the 
true  cause.  On, such  points  we  can  only  be  guided  by  observation;  and  one 
caae  of  this  kind,  is  sufficient  to  place  the  possibility  of  ulceration  being  produced 
by  arsenic  within  a  few  hours,  beyond  all  question.  Dr.  Ghristison  mentions 
a  case  observed  by  Mr.  Hewson,  where  many  eroded  apots  existed  on  the  ato> 
mach,  although  the  person  died  from  the  efiects  of  arsenic  in  fine  hour&  (On 
Poisons,  p.  340.) 

Jlbsenee  of  iryfiammatian.'^Bui  are  the  stomach  and  intestines  always  found 
inflamed  in  cases  of  poisoning  by  arsenic?  The  answer  must  be  decidedly  in 
the  negativa  At  the  trial  of  i^Craekeru  at  the  Derby  Autumn  asstsies,  in  1832* 
for  killing  his  wife  with  arsenic,  the  feet  of  pdsoning  was  clearly  established^ 
and  a  large  quantity  of  ars^te  was  found  in  tlie  stomach  ctf  the  deceased;  but 
there  was  no  appearance  of  inflammation,  either  in  this  organ  or  the  intestines. 
Jn  a  late  number  of  Rust's  Magazin  I  find  the  two  following  cases.  A  Servant- 
girl  had  aome  arsenic  administered  to  her  in  chocolate.  She  was  aeiaed  with 
nausea  and  violent  pain  in  the  stomach,  and  died  the  same  evening.  On  inspeo* 
tkn,  there  was  no  remarkable  vascularity  or  inflammation  of  the  stomach; — but 
arsenic  was  found  in  the  duodenum.  A  man  was  taken  ill  with  vomiting  and 
violent  pain  in  the  abdomen  after  partaking  of  some  soup,  and  he  died  from 
symptoms  of  poisoning.  On  inspection,  the  mncouH  surfece  of  the  stomach  pre- 
sented no  morbid  change,  with  the  exception  of  alight  redness  about  the  cardia« 
Arsenks  was  found  in  the  contents  of  the  intestines.  In  a  case  quoted  by  Flandid 
from  EtmuUer,  a  girl  swallowed  a  strong  dose  of  arsenic,  and  died  twelve  houra 
afterwards,  without  having  vomited,  or  manifested  any  symptoms.  On  inspec- 
tion, arsenic  was  found  in  the  stomach,  but  there  was  no  material  lesion  of  the 
organ.  (Opi  cit  i  234.)  Even  with  symptoms  of  gastric  irritation,  well-marked 
appearances  may  be  wanting.  (See  Dr.  Letheby's  case,  ante,  p.  262.)  Occa* 
irionally  the  appearances  are  so  slight,  that  were  not  the  attention  of  the  examiner 
specially  directed  to  the  feet  of  poisoning,  they  would  be  passed  over.  (See 
sase  by  Dr.  May,  ante,  p.  260.)    These  singular  cases  appear  lo  show,  that  ar« 
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eenic  does  not  exert  any  local  acHon  of  a  chemical  satore,  Wee  a  conroalve,  on 
the  stomach;  for  the  action  of  corrosives  takes  place  on  mere  contact,  without 
reference  to  the  state  of  constitution,  or  the  qaantity  of  poison  taken.  Medk»I 
evidence  of  poisoning  from  post-mortem  appearances  is  in  such  cases  entirely 

,^uting ; ^they  arc  not  very  common,  but  still  they  show,  that  unless  great  care 

be  taken  in  forming  an  opinion,  a  case  of  arsenical  poisoning  may  be  easily  over- 
looked. They  teach  this  important  (act  in  legal  medicine,  that  the  non-existence 
of  striking  post-mortem  changes  in  the  alimentary  canal,  is  no  proof  that  the 
party  has  not  died  from  the  effects  ot  arsenic.  When  the  dose  is  very  small, 
well-marked  post-mortem  changes  are  very  rarely  met  with. 

In  a  few  rare  instances,  the  mouth,  pharynx  and  cssophagos  have  l>een  found 
'  inflamed,  but  in  general  there  are  no  post-mortem  changes  in  this  part  of  the 
alimentary  canal  to  attract  particular  attention.  The  mucous  membrane  of  Che 
small  intestinen  may  be  fbund  inflamed  throughout,  but  commonly  the  inflam- 
matory redness  is  confined  to  the  duodenum,  espedaliy  to  that  pirt  joining  the 
pylorus.  Of  the  large  intestines,  the  rectum  appears  to  be  the  most  prone  to  in- 
flammation. The  heart,  brain  and  lungs  present  no  appearances  which  can  be 
considered  characteristic  of  arsenical  poisoning.  The  same  remark  applies  to 
the  liver,  spleen  and  kidneys,  although  these,  like  the  other  soft  organs,  become 
recepticles  of  the  absorbed  poison. 

It  is  worthy  of  remark  in  relation  to  the  known  antiseptic  properties  of  arsente, 
that  the  parU  specially  aflected  by  this  poiaon,  (the  stomach  and  intestines,)  oc- 
casionally present  the  well-marked  characters  of  irritant  poisoning  for  a  long  time 
after  death.  This  was  established  in  the  case  of  the  Queen  v.  Dazlfy,  trted  at 
the  Bedford  Summer  Assizes,  July,  1843.  The  prisoner  was  convicted  of 
poisoning  her  husband  with  arsenic,  upon  evidence  obtained  by  the  exhumatioii 
and  examination  of  the  body  six  months  after  interment.  Thestotnach  and  in- 
testines were  the  only  parts  of  the  body  undecompo8ed«  This  case  presents 
many  important  subjects  for  reflection  to  the  medical  jurist ;  as  for  exainple,  the 
substitution  of  arsenic  for  raedicinc-^the  length  of  time  after  death  at  whtoH 
good  evidence  may  be  obtained  from  the  body,-— the  fact  of  another  persoii 
labouring  under  symptoms  of  poisoning  by  arsenic,  who  had  accidentally  pap- 
taken  of  the  supposed  medicine— ^nd  lastly,  the  evidence  from  the  death  of  an 
animal  which  had  awrallowed  some  of  the  matter  TOBiited  by  the  deeeased.  In 
two  cases  of  recent  occurrence  {ChtBham)  referred  to  me  by  Mr.  Lewis,  coroner 
ibr  Essex,  a  deep  red  inflammatory  appearance  of  the  nnieous  membrane  imme- 
diately below  a  layer  of  sulphuret  of  arsenic  was  well-mat ked,  although  tHe 
bodies  had  been  buried  nimietn  months.  This  antiaeptk^  power  Is  only  likely  to 
be  exerted  where  the  solid  araenic  remains  in  the  body  in  large  quantities* 
Absorbed  arsenic  does  not  appear  to  be  in  sufficient  quantity  to  prevent  decom- 
position. 

QUAirriTT  RGQDIRED  TO  DISTKOT  LlfB. 

This  is  an  important  medico-legal  question.  According  to  a  case  quoted  by 
Dr.  Christison,  the  smallest  fatal  dose  on  record,  in  an  adults  is  stated  to  have 
been  tkiriy  grains  of  the  powdered  white  arsenic :  the  man  died  in  six  days. 
Bat  undoubtedly  a  much  smaller  quantity  than  this  would  kill.  Facts  of  diis 
description  can  of  course  only  be  elicited  by  accident,  as^  in  eases  of  suicide  or 
murder,  so  much* more  of  the  poison,  than  is  necessary,  is  commonly  taken. 
Dr.  Christison  quotes  a  case,  in  which  a  child  four  years  old,  took  four  grains 
and  a  half  of  arsenic  in  solution,  and  died  in  six  hours.  (Op.  cit  295.)  In 
Wafinft*9  case,  it  was  highly  probable  from  the  medical  evidence  that  the 
deceased,  an  old  woman  of  seventy,  was  killed  by  a  dose  of  four  grains.  In 
a  case  that  fell  under  my  notice,  I  have  reason  to  think  that  a  yoni^  lady 
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kiDed  by  estiqg  m  portion  of  eake  which  eould  not  have  eontawd  more  than 
four  grains  of  axMnic,  and  probably  less  than  three  graiM.  There  is  no  doubt 
that  very  small  doses  of  this  poison  are  capable  of  producing  serious  efleets ;  and 
that  some  eonstitutionB  may  be  more  affected  by  it  ^an  othen.  It  is  often  safely 
giyen  in  medicinal  doses  of  from  l-lOth  to  l-6th  of  a  grain ;  but  it  is  impossible 
to  give  half  a  grain  without  producing  sodm  of  the  symptoms  of  poisoning. 
Dr.  Bume  has  reported  the  case  of  a  young  female,  who  took  only  the  twen* 
tieth  of  a  grain  daily  for  four  days,  making  orU'J^h  of  a  grain  ef  arsenic. 
Symptoms  of  inflammation  of  the  stomach  and  afetrming  symptoms  of  a  ner- 
vous character  appeared,  which  endangered  &e  patient^s  life,  and  rendered  a 
discontinuance  of  tho  medicine  absolutely  necessary.  (Med.  Gav.  xxv.  414.) 
The  following  case  occurred  in  London,  in  October  188(K  At  a  large  din*- 
ner  party,  it  was  observed  that  three  persons,  who  had  partaken  of  port  wine 
OB  the  table,  wete  seized  with  symptoms  ol  poisoning.  The  wine  was  sus* 
pected  to  contain  poison,  and  it  was  sent  to  me  for  examination,  it  was  clear, 
of  the  usual  colour  and  odour,  and  possessed  all  the  characters  of  good  wine  ; 
but  there  was  a  small  quantity  of  a  reddish  white  sediment  at  the  bottom  of  the 
botde.  From  the  account  of  the  synqptoms^  the  wine  was  suspected  to  con- 
tain arsenic :— this  was  found  to  be  the  case,  and  the  quantity  of  poison  dis- 
solved amounted  to  about  1-3  grain  in  each  flluid  ounce.  The  fUfowing  were 
the  facts.  A  child  about  sixteen  nHmths,  took  a  quantity  of  the  wine,  con- 
taining about  one-ihird  tf  a  grain  of  arsenie.  In  twenty  minutes  this  child 
became  sick,  vomited  viokntly  for  three  hours,  and  then  recovered.  A  lady» 
aged  52,  took  a  quantity  of  wine,  containing  rather  less  than  two  grains  of 
arsenic.  In  about  half  an  hour,  she  experienced  lamtness.  Tiolent  vomiting 
came  on,  and  lasted  four  bourn,  bait  there  was  no  pain;  She  then  gradually 
recovered.  A  geatlemant  >god  40,.  took  a  quantity  of  die 'wine,  containing 
rather  more  than  iwo  graitiM^  of  die  poison.  The  symptoms  in  him  were  simi- 
lar, but  more  severe  7  and  had  he  taken  another  glass  of  the  wine,  it  is  probable 
that  he  would  have  been  killed.  It  may  be  proper  to  observe,  that  although 
this  wine  was  perfecdy  saturated  with  arsenic,  not  the  least  taste  was  perceived 
by.  any  of  die  parties. 

This  case  shows  that  two  grams  of  arsenie  have  been-  taleettwiftout  causinf^ 
death,  but  it  is  not  thence  to  be  inferred  that  two  grains,  or  even  less,  may  not 
saffice  to  destroy  life.  As  Dr;  Christison  jusdy  remarks,  the  two  adults  may 
have  here  owed  their  escape  ta  the  foct,  that  the  poison  was  taken  on  a  foU 
stomach,  and  that  d»ere  wa»  vicrfent  vomitings  Init  this  observation  cannot 
apply  to  the  child  Prom  the  symptoms  prodaoed,  we  shall  certainly  be  war^ 
ranted  in  asserting,  that  a  dose  of  three  grains  is  very  likely  to  prove  jfatal  to 
an  adult  According  to  Dr.  Lach^se,  from  one  to  two  grains  may  act  fatally 
in  a  few  days:— this,  however,  is  a  specohitrve  statement  (Ann.  d*Hyg.  1837> 
i«  9$4,)  It  is  highly  probable  diat  this  dose  would  prove  fatal  to  a  ^ild,  or 
to  weak  and  debilitated  persons^  The  opinion  respecting  the  fatal  dose;  ex- 
pressed in  a  former  work  (Mairoet  of  Me±  Jurisp.  p.  129,)  has  been  strongly 
corroborated  by  a  case  recently  reported  to  the  Pathological  Society  ofl^nidon,, 
by  Dr.  Letheby.  In  thiii  instance,  two  grains  and  a  haff  of  zrs&nics  contained 
in  two  ounces  of  Ply^-water,  kiled  a  robust  healdly  gir),  t^d  nineteen,  in  thirty- 
six  hoursk  (Med  Oav.  xxxix.  II61)  Thia  1  h«Iieve  to  be  the  smalDest  fottd 
dose  on  record  f  and  it  will  justify*  a  medioal  witness  in  stating*  dtet  undler  cia^ 
cumstances  finrourable  to  i4s  opetaNion^  the  fittid  dose  of  this  poison-  is  from:  two- 
to  three  grain*. 

Recovery  from  iarge  ifMet^— Persona  have  recovered  after  having  takea 
very  large  doses  of  this  poison.  M.  Bertrand  ststes,  that  he  swaUowed  five 
grains  of  arsenious  acid  with  impunity.  (Christison,  8<I2.)  The  poison  waat 
here  mixed  vilk  a  large  q^maAtj  of  charooal^    A  case  is.  lepozfeed;  ia  wfaaiohi 
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six^  mins  were  taken  bjr  a  ph3r8ieiaii9  who  reoovered  without  msS&rmg  very. 
eeverely.  (Med.  Gaz.  zi.  77 1.)  In  another  inatance,  a  person  recovered  ater 
.  having  taken  half  an  ounce  of  arsenic.  The  0tomach«pump  was  not  used,  and 
the  arsenic  appears  to  have  been  carried  off  by  yomiting  a^  purging.  (Med« 
Gaz.  zix.  288.)  In  Dr.  Feital's  case,  there  was  tw  vomitings  and  yet  the  indi- 
vidual recovered  after  having  taken  half  an  ounce !  (p.  87»  ante.)  The  nature 
^  of  the  treatment  in  this  instance  shows  that  it  could  not  have  aided  the  recovery. 
A  case  is  quoted  by  Wibmer,  from  an  American  journal,  in  which  a  man  is 
reported  to  have  recovered  in  three  or  four  days  after  having  taken  one  ounce 
and  a  half  of  arsenic  There  was  violent  vomiting.  (Arzneimitde,  i.  278.) 
Oases  of  recovery  when  large  doses  have  been  taken  are  not  very  common^ 
They  must  be  regarded  as  exceptions  to  the  general  rule.  It  would  be  in  the 
highest  degree  improper  to  infer  from  them,  that  a  laige  dose  of  this  poison 
may  be  taken  with  impunity.  In  these  instances,  we  commonly  find  either 
that  the  arsenic  has  been  taken  on  a  full  stomach,  or,  under  appropriate  treat* 
ment,  it  has  been  speedily  ejected  by  vomiting  and  purging. 

FBRIOD  AT  WHICH  DEATH  TAKES  PLACE. 

Lanre  doses  of  arsenic  commonly  prove  fatal  in  from  eighteen  hours  to 
three  days.  Probably,  the  average  time  at  which  death  takes  place  is  twenty- 
four  hours.  But  the  poison  may  destroy  life  witliin  a  much  shorts  period 
than  this.  There  are  now  many  well-observed  cases  reported,  in  which  death 
has  taken' place  in  from  three  to  six  hours.  I  have  recently  (1845)  met  with 
a  well-marked  case  of  death  from  arsenic  in  five  hours.  (For  another  ease> 
see  Ann.  d'Hyg.  1837,  i.  339.)  It  is  singular  that  a  few  years  ^ince,  obseiVa- 
tions  were  so  limited,  that  it  was  thought  to  be  impossible  for  anOenic  to  destroy 
life  in  a  shorter  period  of  .time  than  seven  hours !  (See  ante,  p.  06,  Riis$eir$ 
case ;)  and  this  rapidity  of  death  was  actually  considered  as  a  medical  fact, 
which  in  some  measure  tended  to  negative  the  allegation  of  death  from  arsenic! 
One  of  the  most  rapidly  fatal  cases  on  record,  I  believe  to  be  that  whieh 
occurred  to  Mr.  Foster,  (ante,  p.  263.)  This  gentleman  satisfactorily  ascer- 
tained that  the  subject,  a  child  under  three  years  of  age,  died  within  two  hotirs 
from  the  effects  of  arsenic.  The  quantity  uken  could  not  be  determined;  bal 
the  time  at  which  death  takes  place,  is  by  no  means  dependent  on  the  quanti^ 
of  poison  taken.  Dr.  Borland,  who  formerly  attended  my  lectures,  commnni* 
eated  to  me  the  following  interesting  case,  in  which  death  probably  ooourred 
in  less  than  two  hours.  A  young  married  female,  of  a  delicate  nervou* 
temperament,  bought  (wo  otinces  of  arsenic.  The  whole  or  greater  part  of 
this  she  swallowed  dry,  and  washed  it  down  with  some  milk  procured  on  her 
way  home.  It  would  not  have  occupied  more  than  from  fifteen  to  twenty 
minutes  to  go  from  the  place  where  she  purchased  the  poison  to  her  own  home.  ^ 
She  immediately  stated  to  her  friends  that  she  had  taken  poison.  A  medioai^ 
man  residing  near  was  sent  for,  and  attended  directly.  A  stomach-pump  was 
procured,  and  in  the'  meantime,  gum  water  was  i^iven  to  her  with  other 
remedies,  and  |ittempts  were  made  to  produce  vomiting  by  tickling  the  fauces. 
The  contents  of  the  stomach  were  evacuated  by  the  pump,  and  soap  and  water 
injected  several  times  and  again  withdrawn.  She  was  observed  to  become 
pale  aktd  faint,  and  if  she  had  not  been  prevented,  wiwld  have  fallal  from  her 
chair.  She  was  carried  to  a  bed  in  the  room,  and  iiwtantly  expired.  The 
lime  probably  occupied  in  sending  for  the  stomach  pump,  and  its  introduction, 
might  have  been  about  half  an  hour.  Dr.  Borland  coniudeied  that  the  period 
from  the  time  of  the  deceased  taking  the  poison  until  her  death,  must  have 
been  less  than  two  hourt*  There  was  no  vomiting,  except  of  a  little  giairy 
^matter,  from  the  artificial  means  employed,  neither  had  ihe.bpw^  been  act^. 
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on  from  liivt  to  ]»t,  nor  covld  it  be  atoMrtehied  tbst  the  had  suffered  miieh 
pain.  The  bodj  was  not  inspected.  A  ease  of  poisoning  by  arsenic,  but 
somewhat  doabtfoU  is  reported  by  Metzgor  to  have  proved  fotdi  in  haff  an  hour. 
The  patient  died  in  eoovnlsions*  (Systom  der  Qer.  Arzneim.  366.)  In  some 
of  these  instances  of  rapid  dealh,  the  brain  and  nervous  system  have  been 
observed  to  be  affected ;— the  patient  suffering  from  narcotism  and  convulsions : 
but  ibis  by  no  means  implies  that  symptoms  of  irritation  are  always  absents 
In  Mr.  Soden's  case  (p.  201,)  in  which  not  less  than  four,  and  probably  six, 
ounces  of  the  poison  had  been  taken,  the  patient  died  in  less  than  four  hours, 
and  two  ounces  of  arsenic  were  found  in  the  stomadi.  We  have  here  an 
instance,  which  occurred  in  Maroh  1810,  of  arsenic  destroying  life  and  pro- 
ducing excessive  inflammation  in  less  than/&t/r  hours :  and  yet  at  a  criminal 
trial,  sixteen  years  afterwards  (Lewes  Assises,  1830,)  it  was  adebated  question 
with  some  of  the  medical  witnesses,  whether  it  was  possible  for  a  person  to 
die  from  the  efibcts  of  arsenic  in  lees  than  $tv€n  hours,  and  respectable  medical 
anUiorities  were  actually  fquoted  against  this  view !  (p.  96.)  Such  is  the 
danger  of  a  Court  of  justice  rel3nng  for  medico^legal  facts  of  thn  description, 
upon  the  personal  experiences  of  witnesses. 

An  interesting  case  has  been  recently  published  by  Dr.  Dymock.  A  girl, 
aged  twenty,  took  two  ounces  of  powdered  arsenic,  and  died  in  less  than  two 
hours  and  a  half  afterwards.  There  were  no  comatose  symptoms:— the  girl 
was  sensible  to  the  bst,  and  she  had  vomited  violently.  The  mucous  mem- 
brane of  the  stomach  was  covered  with  bright  patches  of  a  scarlet  colour* 
(Ed.  Med.  and  Burg.  Joum.  April  1843.^  In  thirteen  cases  of  poisoning  by 
arsenic  recorded  by  Dr.  Beck,  the  smallest  quantity  taken  was  one  drachm, 
ahd  the  latgest  two  drachms.  The  shortest  period  for  death  was  four  hourf , 
the  longest  two  days.  (Dubl.  Med.  Press,  May  1845.)  In  some  of  these 
rapid  cases  of  death,  especially  in  those  of  Mr.  Foster  (Case  2)  and  that  of 
Dr,  Borland,  it  is  evident  from  the  symptoms  that  the  brain  and  heart  had 
become  remotely  affected  within  the  very  short  period  of  two  hours.  It  is 
therefore  reasonable  to  infer,  that  the  poison  had  become  absorbed,  and  that 
the  theory  of  certain  French  toxicologists,  who  assign  a  period  of  several 
hovrs  as  absolutely  necessary  to  the  action  of  arsenic,  is  unfounded.  Either 
the  theory  is  false,  or  the  remote  effects  of  arsenic  may  be  produced  indepen- 
dently of  absorption !  It  would  be  advisable  that  in  these  cases  of  rapid  death, 
the  Boh  organs  and  tissues  should  be  hereafter  examined,  in  order  to  determine 
the  earliest  period  after  the  administration  at  which  they  become  penetrated 
with  the  poison.  In  the  living  person  this  may  be  done  by  the  examination 
of  the  unne,  (ante,  p.  30.) 

influence  ofifuantity.'^Wiih  respect  to  the  effect  of  quantity,  I  have  known 
one  case  prove  .fttal  in  fifteen  hours  where  forty  grains  had  been  taken ;  and 
in  another,  where  an  ounce  (twelve  times  the  above  quantity)  had  been  swal^ 
lowed,  ibe  patient  did  not  die  for  seventeen  hours.  Bodi  patients  were  females 
of  about  the  same  age.  It  is  a  common  opinion  that  large  doses  only,  kiM 
with  great  rapidity;  but  this  is  not  uniformly  observed.  In  one  instance,  two' 
oanoes  of  the  poison  destroyed  life  in  three  hours  and  a  half;  but  in  another 
case  (J^arin^)  a  dose  of  four  or  five  grams  killed  a  person  in  four  hours.  It 
is  obvious  that  a  patient  who  recovers  from  the  first  efieets,  may  still  die  from 
exhaustion  or  odier  secondary  consequences,  many  days  or  weeks  af^r  havinr 
taken  the  poison.  In  one  criminal  ease  in  which  I  was  consulted,  the  child 
did  not  die  from  the  effects  of  arsenic  until  after  the  lapse  of 'two  days.  In 
the  case  Bee*  v»  BfCormickj  Liverpool  Winter  Assises,  the  child  died,  as  it 
appeared,  from  one  dose  of  arsenic,  after  the  lapse  of  twelve  days.  (Med. 
Gas.  xxxiii.  434.)  The  child  partially  recovered  from*  the  first  effects,  bi 
the  case  of  ibe  Qutin  ▼.  OUmour  (Edinbuin^  Jan.  1844*)  the  deceased  died 
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after  thirteen  days.  In  one  instanoe,  already  mentioned,  anenic  waa  applied 
externally  to  the  head,  and  the  person  did  not  die  nntil  the  iweniieih  day^  (p^ 
264.)  The  longest  duration  of  a  ease  of  poisoning  by  arsenic  which  I  have 
met  with,  is  reported  by  BeUoc.  A  woman,  aged  66,  employed  a  solution  of 
arsenic  in  water  to  cure  the  itdi,  which  had  resisted  the  nsoal  remedies.  The 
skin  became  corered  with  to  er3rsipelatoas  eruption,  and  the  itch  was  cured,  but 
she  experienced  severe  snfiermg.  Her  health  giadually  £uled,  and  she  died 
after  the  lapse  of /too  years^  having  suffered  during  the  whole  of  this  period  from 
a  general  tremor  <^^  limbs.     (Gdurs  de  M^d.  L^g.  121.) 

TREATMENT. 

If  vomiting  does  not  already  exist  as  a  direct  effect  of  the  poison*  sulphata 
of  zinc  should  be  exhibitedt  and  its  emetic  effects  promoted  by  moci^pnous 
drinks,  such  as  linseedrtea,  milk,  or  albuminous  liquids.  When  sulphate  of 
zmc  cannot  be  procured,  a  good  substance  for  an  emetic  is  powdered  mustard, 
in  the  proportion  of  from  one  to  two  teaspoonfuls  in  a  glass  of  water,  admi- 
nistered at  intervals.  A  saponaceous  liquid,  made  of  equal  parts  of  oil  and 
lime-water,  may  also  be  given.  While  this  invests  the  poison,  the  lime  tends 
to  render  less  soluble,  that  portion  of  the  poison  which  is  dissolved.  The 
stomach-pump  may  be  usefully  employed;  but  unless  the  patient  is  seen  early, 
remedial  means  are  seldom  attended  with  success.  I  have  known  death  to 
occur  in  a  case  where  every  particle  of  poison  was  found,  on  subsequent  exa- 
mination, to  have  been  removed  from  the  stomach.  There  are  many  instances 
of  recovery  on  record,  in  which  the  arsenic  appears  to  have  been  early  ejected 
by  constant  vomitiuff  and  pui^ging.  The  recovery  has,  however,  been  conk- 
monly  attributed  to  uie  suppo^  antidote.  Mr.  Tabbs  informs  me  that,  con- 
joined with  the  use  of  the  stomach-pump  and  emetics  of  sulphate  of  zinc,  he 
has  found  great  service  in  a  mixture  of  milk,  lime-water,  and  albumen.  Such 
a  mixture  is  undoubtedly  wril  fitted  to  envelope  the  particles  of  arsenic,  and 
sheathe  the  coats  of  the  stomach  from  the  irritant  action  of  the  poison.  This 
gentleman  has  sent  me  the  reports  of  no  less  than  nine  cases,  some  of  them  of 
a  very  severe  kind,  which  he  has  thus  successfully  treated.  For  reasons  else- 
where stated  (ante,  p.  7d,j  I  do  not  think  that,  in  the  majority  of  cases  of 
arsenical  poisoning,  the  slightest  confidence  can  be  placed  in  the  hydrated 
sesquioxide  of  iron  as  a  chemical  antidote. 

[On  the  other  hand,  the  experiments  of  Borelli^  Boulay,  Damaria,  Orfila, 
Soubeiran,  Van  Speze  and  others,  show  that  more  reliance  is  to  be  placed  on 
this  antidote,  than  is  accorded  to  it  by  Mr.  Taylor.  That  it  is  capable  of  aet^ 
ing  chemieaUy  is  proved  by  the  case  given  by  Devei]gie  [Med,  Leg^  ii.  729.) 
At  the  same  time  it  is  always  of  importance  to  evacuate  the  contents  of  the  sto^ 
maeh  as  speedily  as  possible.— G.J 

As  a  bulky  mass  it  may  serve  mechanically  to  suspend  the  poison,  and  thus 
fkeilitate  its  ejection  from  the  stomach ;  but  in  this  respect  it  possesses  no  ad- 
vantages over  albumen  or  other  viscid  liquids.  Our  treatment  must  be  directed 
to  the  entire  expulsion  of  the  poison  from  the  alimentary  canal,  (p.  73,  ante.) 
Orfila  has  recommended  that  diuretics  should  be  employed,  in  order  to  promote 
the  secretion  of  urine,  and  (bus  favour  the  more  speedy  elimination  of  the  poi- 
son from  the  system.  It  appears  to  me  that  there  are  some  objections  to  this 
mode  of  treatment:  it  involves  the  necessity  that  the  whole  of  the  poison  should 
pass  into  the  blood  for  the  purpose  of  elimination;  and  farther,  that  it  should 
not  be  carried  off  gradually,  as  would  be  the  case  if  diuretics  were  not  admi- 
nistered, but  that  the  process  of  absorption  should  be  expedited  by  creating  a 
drain  upon  the  kidneys.  The  danger,  however,  in  the  absorption  of  poisons, 
jsppeaiB  to  arise  less.from.tha  absolute  quantity  taken.«p  by  the  blood,  than  tihe 
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<|<ltiBlity  adttlHed  into  ^e  moofetimi  at  aiyone  time.  Thtre  « 
^xperimenls  on  itm  idHN)r]>tioii  of  poi«Mw,  the  mmlliof  whMi  oonfinir  dni 
Tiew.  (See  anie,  p.  M;  aieo:  Flandin,  k  9tl?.)  Facdier«  poiMw  axe  nek. 
alwaye  er  neesMuflf  eiimiaatMi:  by  ooe  eecreiioiit  Senetimee  ^ey  eeeqw 
more  readily  hy  the  skin,  at  others  by  the  sidiva*  (See  Iodimb  or  Yomrninm 
ante;  p»  280.)  It  does  not  therefore  follow  that  ibe  proraotioor.of  the  oiinary 
secretion  would  always,  p9»a  ftinio,  promote  theexpulsiont of  tha poieon;  This 
researches  <^M.  Flandin  show  that  the  quantity  of  arsenie  which  escapee  by 
the  kidney  is  exceedingly  minnte.  (See  ante,  p.  86.)  These  wppeex  i»  me  to 
be  serious  objections  to  a  plan  of  treatment  which  implies  the  saturation  of  the 
whole  of  the  blood  with  poison  in  as  short  a  time  as  possible.  When  aisenie 
is  entirely  expelled  from  the  alimentary  canal,  tiiere  oim.  be  no  injury  in  the 
employment  of  dhiietics;  but  the  question  would  then  be,  wfaediev  die  patient 
would  not  recover  jusir  as  readily  without  tiiem.  So  lonf  as  auy  poison  rsf 
snains  in  the  stomach  or  viscera,  diuretics  are  likely  to  de  move  hann  tiMU 
good;  and  when  all  the  poison  is  expelled,  tiiey  appear  to  be  uselese.  The 
diuretic  plan  entirely  failed  m  tiie  experiawarts  performed  ew  animals  by  M. 
Flandin,  i.  5S8;  (also  pv  88,  a»te.) 


CHAPTER  XXIV. 

ARSEIIfG  CONTimTfiD— <ninEMfCAL  ANALYSIS— ^TESTB  K>R  ABSBmOUe  AeiD  IBT  Tmt  SOLID 
STATE  Am>  lir  SOLenON-— RBDOOnOn^paOCBSe^-HDELlCACT  W  TRX  LIOOID  nsTs^- 

auLpmrRarrsD  RYDRooaif— oancTKnis  to  trb  TnTs^^soMMARV  eip  tbuk  rA&un 

-—MARSHES  PR0CB88— 'RVDROGBN  TBVi^iB  ARSBNIO  A  OOlWrrrrUBHT  OF  TBB  BODY? 


JfATTBR-*-DBTBCtIOir  Of  THB  POiSeiV  IN  THt  C0WTBWI1B   OP  THB  STOMACBP-MN  THU 

nseoBS  OP  tRB  bow-— various  procbbseb  por  rrs  sbparatioh — disappbarabcb 

OP  trb  POISOir  FROM  TBB  BOOT-^rrS  DBTBCTIOR  IB*  BXaoRlBO  BODTEB  AFTER  BIAHT 
YBARU  no  ALLBSBB  BXISTBBCB  IN  TRB  SOIL  OP  0BlfBrBRifi»*-*AnBN10  HT  aOLtl»»-^ 
OOANTTrATlVB  A!f  ALTBI^— ARSBfflTB  OP  POTASH«— >MBTALLIO  ARSBmC^-«FLT*PeWDBa 
— f  LT*WATBR-— ARBBHIC  ACID-«i>AltSBmATB  OT  POTAflU  eULPmrHmU  OF  AWOOnO^** 
A^BRORBTTBO  RYOROOBH. 

» 

CRtSHlCAL  ANALYSIS. 

Jlnmic  as  a  9oRd. — In  the  $%mplt  glate^  white  ar$mie  may  be  identified  by 
ihe  fbllowing  properties : — 1.  A  small  quantity  of  the  powder,  placed  on  platina 
foO,  is  entirely  vcrfatilized  at  a  gentle  heat  (370^)  in  a  white  vapour.  Should 
there  be  any  residue,  it  is  impurity ;  sometimes  plaster  of  Pliris  or  chalk  is 
found  mixed  with  it.  The  quantity  of  fixed  impurity  present  may  in  this  way 
be  easily  determined.  If  a  small  portion  of  the  white  powder  be  very  gentiy 
heated  in  a  glass  tube  of  narrow  bore,  it  wiH  be  sublimed,  and  form  a  ring  of 
minute  octohedral  crystals,  remarkable  for  their  lustre  and  brilliancy.  It  wii 
be  observed  in  these  experiments,  that  white  arsenic  in  vapour  possessee  no 
odour.  2.  On  boiling  a  small  quantity  of  the  powder  in  distilled  water,  it  is 
not  dissolved,  but  it  partly  fioats  in  a  sort  of  film,  or  becomes  aggregated  in 
iman  lumps  at  ihe  bottom  of  the  vessel.  It  requires  long  boiling,  in  order  tiiat 
h  should  become  dissolved  and  equally  dififused  through  water,  (p.  256,  ante.) 
This  was  a  point  of  some  importance  in  the  case  of  Reg,  v.  Lever^  Central 
Criminal  Court,  June  1844.    A  question  here  arose,  whether  arsenic  would 
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#oat  on  tMi.  I  have  obaerred  that  the  fihn  formed  on  putting  powdeied  i 
nic  into  a  vefleel  of  cold  water,  remained  for  five  weeks  on  the  surface»  no^ 
.  withstanding  the  occasional  agitation  of  the  vesseL  On  adding  a  few  drops  of 
caustic  potash  to  the  mixture  of  arsenic  and  water,  and  applying  heat,  the  poi- 
aon  is  entirely  dissolved,  forming  a  clear  solution  of  arsenite  of  potash.  3* 
When  the  powder  is  treated  wi£  a  solution  of  hydrosulphuret  of  ammonia 
in  a  watch-glassy  there  is  no  change  of  colour,  as  there  is  with  most  metallic 
poisons:  on  heating  the  mixture,  the  white  powder  is  dissolved ;  and  on  con- 
tinuing the  heat  until  the  ammonia  is  expelled,  a  rich  yellow  or  orangeH:od 
film  is  left  (sesquisulphuret  of  arsenic,)  which  is  soluble  in  all  alkalies,  and 
insoluble  in  muriatic  acid. 

Bedvctiori'proeeas. '^Whexi  a  small  portion  of  the  powder,  t.  e.  from  one« 
fourth  to  one-twentieth  part  of  a  grain  is  heated  with  some  reducing  agent  con- 
taining carbon,  in  a  glass  tube  about  three  inches  long  and  one-eighth  of  an 
inch  in  diameter,  it  is  decomposed:  a  ring  of  metallic  arsenic  of  an  iron-grey 
colour  is  sublimed  and  deposited  in  a  cool  part  of  the  tube.  At  the  same  time 
there  is  a  perceptible  odour,  resembling  that  of  garUck,  which  is  possessed  by 
metallic  arsenic  only  while  passing  from  a  state  of  vapour  to  arsenious  acid. 
This  odour  was  at  one  time  looked  upon  as  peculiar  to  arsenic,  but  no  reliance 
is  now  placed  on  it  as  a  matter  of  medical  evidence— -it  is  a  mere  accessory 
result.  Many  mistakes  were  formerly  made  respecting  it.  Thus,  we  find  it 
stated  to  have  been  perceived  under  circumstances  in  which  it  could  not  pos- 
sibly have  been  produced!  (Marshall  on  Arsenic,  00,  ed.  1817.)  It  was  not 
then  known  that  white  arsenic  (arsenious  acid)  possessed  no  odour  in  the  state 
of  vapour.  In  this  experiment  of  reduction,  there  are  commonly  two  ripgs 
deposited  in  the  tube,  the  upper  of  which  has  a  brown  colour,  and  appears  to 
be'  a  mixture  of  finely  divided  metallic  arsenic  and  arsenious  acid.  It  has 
been  regarded  by  some  chemists  as  a  sub-oxide,  more  volatile  than  the  metal. 
Various  reducing  agents  have  been  proposed:  for  example,  charcoal,  black 
flux,  calcined  cream  of  tartar,  the  oxalate  of  hme  or  soda,  the  formate  of  soda; 
hut  that  which  I  have  found  most  convenient,  is  the  residue  of  the  tartrate  or 
acetate  of  soda  (incinerated  in  a  covered  platina  crucible,)  which  consists  of 
carbon  and  carbonate  of  soda.  It  does  not  deliquesce,  and  may  be  kept  for 
years  without  change,  (ante,  p.  122.)  The  proportion  in  which  it  should  be 
employed  is  about  two  or  three  parts  of  fiux  to  one  of  white  arsenic.  Cyanide 
of  potassium  has  been  lately  recommended;  it  answers  very  well,  but  it  is  apt 
to  become  moist.  I  have  found  that  gallic  acid  is  also  a  good  deoxidizing 
agent,  but  it  is  not  equal  to  the  soda^flux.  In  order  to  determine  the  weight  t^ 
the  stAlimaie^  the  glass  tube  should  be  filed  ofi*  closely  on  each  side  of  the  me- 
tallic ring,  and  weighed ;  the  sublimate  may  Uien  be  dbriven  off  by  heat,  and  the 
piece  of  glass  again  weighed: — ^the  difference  or  loss  represents  the  weight  of 
the  sublimate.  These  sublimates  are  remarkably  light,  and  require  to  be 
weighed  in  a  delicate  balance.  I  found,  in  one  experiment,  a  large  sublimate 
to  weigh  no  more  than  *08  grains.  By  heating  gendy  the  piece  of  tube,  re- 
duced to  powder  in  an  agate-mortar,  in  another  tube  of  larger  diameter,  the 
metallic  arsenic,  during  volatilization,  forms  octohedral  crystab  of  arsenious 
acid,  which  may  be  dissolved  in  a  few  drops  of  water,  and  tested.  When  the 
quantity  of  arsenious  acid  is  so  minute  as  to  be  scarcely  ponderable,  it  would 
be  advisable  to  employ  for  its  reduction  finely  powdered  and  dry  charcoal, 
since  the  alkali  in  the  soda^flux  might  retain  the  whole  or  the  greater  part  of 
the  arsenic  in  oombination.  The  minute  quantity  of  arsenious  acid  should  be 
dropped  into  a  dry  and  warm  tube,  not  more  than  the  eighth  or  the  tenth  of  aa 
inch  in  diameter,  and  the  charcoal,  well  dried,  dropped  upon  it  in  the  propor- 
tion of  three  or  four  times  its  bulk.  The  upper  part  of  the  charcoal  should  be 
brought  to  a  high  temperature  before  the  arsenic  is  heated.    In  this  way,  dis« 
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tinet  anenical  rabliinates  may  be  procared)  weighing  connderablf  leas  thatt 
the  1000th  part  of  a  grain.  The  delicacy  of  ^ia  test  cannotf  however,  hm 
ettimated  by  t^e  weight  of  the  anblimate,  but  by  the  weight  of  the  arsenious 
acid  on  which  we  can  operate.  Dr.  Christiaon  states,  that  a  distinct  metallic 
SQblimate  may  be  obtained  from  the  300th  part  of  a  grain,  ([op.  cit.  260.)  These 
sablimates  may  be  preserved  unchanged  for  years  by  filing  off  the  ends  of  the 
tabe,  and  then  hermetically  sealing  them  in  the  flame  of  a  spirit-lamp. 

'Objeelion$  to  the  ra/uc/ton-^roceM.-— Corrosive  sublimate  is  volatile  like 
white  arsenic,  bat  it  differs  from  it  in  all  its  other  properties.  It  is  very  soluble  io 
water.  Insoluble  in  potash,  which  turns  it  of  a  yellow  colour,— while  hydrosul- 
phuret  of  ammonia  turns  it  black.  Indeed,  it  may  be  said  that  there  is  no  sub* 
stance  but  arsenic  which  possesses  the  Mree  first  characters  mentioned;  they 
should,  however,  be  taken  together.  With  regard  to  the  fourth  character, 
namely,  the  production  of  a  metallic  sublimate,  numerous  objections  have  been 
made: — I.  The  glass  itself  may  acquire  a  black  metallic  lustre  by  heat  from  the 
vedoctfon  of  the  oxide  cf  lead  contained  in  it«  This  is  always  the  case  when 
the  tube  is  held  too  much  In  the  body  of  the  spirit-lamp  flame  instead  of  over 
the  point  This  metallk;  stain  differs  in  appearance  from  arsenic ;  it  is  fixed 
while  the  arsenical  sublimate  is  volatile  by  heat,  and  convertible  to  white  octo- 
hedral  crystals  of  arsenious  acid.  2.  Charcoal  may  give  a  dark  colour  to  the 
tube,  but  it  is  not  advisable  to  employ  this  substance  unless  the  quantity  of  ar- 
senious acid  be  very  minute;  besides,  the  stain  of  charcoals  fixed,  and  has  no 
metallic  lustre  like  that  of  arsenic.  3.  Arsenk;  is  said  to  be  contained  in  glats^ 
and  it  was  supposed  that  it  might  be  sublimed  by  heat ;  this,  however,  is  impos- 
aitde:  arsenic  is  sometimes  used  in  the  manufacture  of  glass,  but  it  is  entirely 
▼oiatilised  during  the  process.  (See  Ann  d*Hyg.  1834,  i.  224 ;  also  Galtier, 
Toxieologie,  i.  297.)  I  have  frequently  examined  large  quantities  of  glass- 
tubing  employed  by  chemists  in  a  finely  powdered  state,  without  finding  the 
slightest  trace  of  arsenic.  4.  Cadmium  is  a  metal  which  is  said  to  form  a  me* 
tallic  sublimate  like  arsente.  The  oxide  of  cadmium  may  be  reduced  by  a  simi- 
lar process,  but  the  metallic  sublimate  is  wholly  different  from  that  of  arsenic:  it 
has  a  tin^like  lustre,  and  is  generally  fringed  with  a  brown  margin  of  reproduced 
•xide.  There  is  no  odour  of  garlic  during  the  reduction  of  oxide  of  cadmium ; 
and  on  heating  the  metallic  ring,  it  is  not  wholly  volatilized  like  arsenic,  but  con- 
verted to  a  ring  of  brown  oxide.  Oxide  of  cadmium  is  of  a  brown  colour,  it 
cannot  be  volatilized  on  platina  by  the  heat-  of  a  spirit-lamp,  it  is  quite  insoluble 
in  potash,  but  easily  dissolved  by  nitric  acid.  If  there  were  no  perceptible  diffe- 
rence in  the  sublimates  produced  by  the  two  bodies,  these  characters  would  at 
once  form  a  clear  distinction  between  them.  Oxide  of  cadmium  is  moreover  a 
rare  substance;  it  is  diflscult  to  meet  with  it  ^.  Mercury  forms  a  sublimate, 
but  in  white  silvery  globules,  quite  distinct  from  the  dark  iron-grey  lustre  of 
arsenic.  Neither  antimony  nor  zinc  can  be  volatilized  from  any  of  their  prepa- 
rations in  a  metallic  state,  by  the  heat  of  a  spirit-lamp.  The  process  of  reduc- 
tion^ with  the  most  simple  precautions,  is,  therefore,  when  thus  applied,  conclu- 
sive of  the  nature  of  the  substance  under  examination.  It  is  advisable,  although 
not  absolutely  necessary,  that  we  should  apply  the  three  foregoing  tests  to  the 
white  powder,  before  attempting  to  extract  the  metal  from  it. 

With  respect  to  the  other  properties  of  arsenious  acid,  it  may  be  remarked, 
—that  it  is  very  soluble  in  boiling  muriatic  acid,  if  concentrated;  and  by  this 
means  it  may  be  partially  separated  from  the  sesqui-sulphuret  or  orpiment,  which 
is  not  dissolved  by  that^acid.  The  sol^ility  of  arsenious  acid  in  muriatic  acid, 
aids  the  deposition  of  the  metal  on  copper  in  Reinsch's  Process  (p.  352,  post) 
It  is  not  dissolved  by  nitric  acid,  but  is  oxidized  by  it  on  long  boiling,  and  con- 
verted to  arsenic  acid ;  and  lastly,  it  is  soluble  in  alcohol,  and  is  not  precipitated 
by  this  reagent  from  liquids  ia  whk:h  it  is  dissolved.    The  presence  of  neutral 
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MNsdoesmt  sppwr  to  afiect  matenal&f  its  aolublli^  in  mler;  biit.aitie  to 
WBodto  ronder  it  more  soluble,  (fx  255,  anle.) 

^r$eme  in  aaluiionintoater:  Liquid  le8<«.^-Theiaqueoiisflolatioii  of  araenio 
is  clear,  coUnriess,  posMnes  Karoely  any  perceptible  taste,. and. has  a  very  ialaft 
add  reaction.    In  tills  state,  we  should  firet  evaporate  slowly  a  few  rdrops  on  a 
glass  plate,  when  a  confased  crystalline  cnist  will  be  obtained.    On  esamlnlniS 
this  crust  with  a  common. lens,  it  will  be  found  to  consist  of  numerous  minute 
octohedral  crystals,  presenting  triangular  sur&oes  by  reflected  light    By  tMs 
simple  experiment,  arsenic  is  distinguished  from  every  other  m^aiUc  poiaoa. 
1.  On  adding  to  the  sdntiony— ^mmonto-m/fo/e  of  «t/t7er,-«a  rich  yellow  pre- 
cipitate of  arsenite  of  silver  &lls  down :— 4apldly  changing  in  ooknir  to  a  greenjah 
brown.    The  test  is  made  by  adding  to  a  very  strong  solution  of  nitrale  of 
silver,  a  weak  solution  of  ammonia,  continuing  to  add  the  latter,  until  the  brown 
oxide  of  silver,  at  first  thrown  down  is  almost  re-dissolved.    The  yellow  preci« 
pitate  is  solubW  in  nitric,  tartaric,  citric,  and  acetic  acids,  as  weO  as  in  caustic 
ammonia.    It  is  not  dissolved  by  potash  or  soda.    2.  On  adding  to  the  solution 
of  arsenic,  tSimnonio*$ulphaie  of  copper^  a  rich  green  precipitate  is  formed»  the 
tint  of  which  varies,  according  to  the  proportion  of  arsenic  present  and  the  quan- 
tity of  the  test  added ;  hence,  if  the  quantity  of  arsenic  be  small,  no  gieen  preci- 
pitate at  first  appears:  the  liquid  simply  acquiring  a  blue  colour  from  the  teat 
In  less  than  an  hour,  if  arsenic  be  present,  a  bright  green  deposit  is  formed, 
which  may  be  easily  separated  firom  the  blue  liquid  by  filtration.    This  test  is 
made  by  adding  ammonia  to  a  weak  solution  of  sulphate  of  copper,  until  the 
blueish-white  precifritate,  at  first  produced,  is  nearly  redissolved;  it  should  not 
be  used  in  large  quantity  if  concentrated,  as  it  possesses  a  deep  violet  blue  co- 
lour, whk^h  renders  obscure  the  green  precipitate  formed.    The  precipitated 
arsenite  of  copper  is  soluble  in  all  acids,  mineral  and  vegetable,  and  in  ammonia, 
but  not  in  potash  or  soda.    When  dried  and  collected,  it  possesses  this  charac- 
teristic property  :-^y  very  slowly  heating  a  few  grains  in  a  tube  of  small  bore* 
arsentoos  acid  is  sublimed  in  a  ring  of  minute  resplendent  octohedral  crystals, — 
oxide  of  copper  being  lef^  as  a  residue. 

Objections  io  the  liquid  /m^<.— These  are  called  the  liquid  tests  for  arsenic. 
The  Siiver  test,  first  discovered  by  Mr.  Hume,  in  1780  (Marshall  on  Arsenic, 
87,)  acts  with  remarkable  delicary,  and  is  of  great  use  as  a  corroborative  test 
in  the  various  processes  for  determining  the  presence,  of  this  poison.  A  solu- 
tion of  an  aikaline  phoMphaitt  which  yields  a  yellow  precipitate  with  nitrate 
of  silver,  is  not  afiected  by  the  ammonio-nitrate  when  properly  made ;  and 
conversely,  a  solution  of  aitoenious  acid  gives  only  a  faint  turbidness  with 
nitrate  of  silver,  while  it  is  copiously  precipitated  of  a  yellow  colour  by  the 
ammonio-nitrate.  Medical  juristfli  appear  to  have  overlooked  the  fact,  that  a 
diluted  solution  of  phoHphoric  acid  may  be,  in  some  cases,  precipitated  by  this 
test,  exacdy  like  a  solution  of  arsenic ;  but  the  answer  to  any  objection  on 
this  ground,  is  that  pure  phosphoric  acid  either  gives  no  precipitate,  or  one  of 
a  pale  blue  colour,  with  the  ammonio«ulphate  of  copper, — that  it  is  not  afiected 
by  sulphuretted  hydrogen  gas,  and  lastly,  that  on  boiling  copper  in  the  acid 
liquid,  and  adding  muriatic  acid,  there  is  no  deposit  of  arsenic  on  this  metal. 
Phosphorus,  it  must  be  remembered,  may  contain  arsenic,  and  thus  contami- 
nate the  preparations  into  which  it  enters.  (See  case,  Med.  Gaz.  xxxv.  M6.) 
With  respect  to  the  delicate  reaction  of  this  most  useful  test,  Mr.  Marshall 
states  (On  Arsenic,  p.  94,  ed.  1817,)  that  it  is  fully  capable  of  detecting  the 
1000th  part  of  a  grain  in  solution,--^  proof  that  the  application  of  this  test 
was  well  understood  more  than  a  quarter  of  a  century  ago.  Dr.  Traill  has 
lately  asserted  that  the  16,000th  part  of  a  grain  of  arsenic  in  solution,  is  pre- 
cipitated by  the  silver-test,  and  that  with  the  10,000th  part  of  a  graii^  the 
^ninitate  is  visible  to  the  eye.    I  have  found  that  the  S^OOOth  part  of  a  gr^ 
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><li0«olved  in  one  drop  of  water,  gave  a  pale  yellow  film  f  but  the  result  materia 
ally  depended  on  the  quantity  of  water  present  Thus  the  4,000th  part  of  s 
grain  of  arsenic  in  fen  drops  of  water,  was  not  perceptibly  adectea  by  the 
lest ;  but  the  2,000th  of  a  grain  dissolved  in  four  drops  of  water,  gave  a  de- 
cidedly yeDow  precipitate.  The  evidence  derivable  from  these  minute  reactions 
would  not  be  of  much  value,  except  that  the  test  is  used  to  corroborate  infer- 
ences from  the  results  of  other  experiments.  The  sulphate  of  copper  test  is 
fkr  less  delicate  m  its  reaction,  and  having  an  intensely  blue  colour,  it  entirely 
conceals  the  green  tint  which  may  be  given  by  a  small  quantity  of  precipitated 
arsenite  of  copper.  Thus  it  was  found  in  an  experiment,  by  cautiously  adding 
an  arsenical  solution  of  known  strength  to  a  few  drops  of  the  test,  that  no 
green  tint  appeared  in  the  precipitate,  until  the  quantity  of  arsenious  acid 
amounted  to  the  173rd  part  of  a  grain  in  less  than  one  fluid-drachm  of  water 
* — ^e  degree  of  dilution  being  about  8,640  times.  Whenever  the  arsenic  is 
in  small  quantity  in  its  aqueous  solution,  not  more  than  one  or  two  drops  of 
the  ammonio-sulphate  should  be  added  by  means  of  a  glass  rod. 

No  one,  in  the  present  day,  would  think  of  employing  these  liquid  tests  in 
solutions,  in  which  the  arsenic  was  mixed  with  organic  matlen  Almost  all 
liquids  u«ed  as  articles  of  food,  are  precipitated  or  coloured  by  one  or  both  of 
them,  somewhat  like  a  solution  of  arsenic,  although  none  of  this  poison  be 
present  Thus,  then,  any  evidence  founded  on  their  employment,  unless  the 
arsenic  be  dissolved  in  pure  water,  or  unless  the  precipitates  be  proved  to 
contain  the  poison,  should  be  rejected.  These  liquid  tests  are  now  employed 
rather  as  adjuncts  to  other  processes,  than  as  a  direct  means  of  detecting  arsenic. 
An  exclusive  reliance  upon  them  has  led  to  the  rejection  of  chemical  evidence 
on  several  trials,  where  they  had  been  most  improperly  employed  in  the  ana- 
lysis of  suspected  liquids  containing  organic  matter.  The  trial  of  DonnaU  at 
Launceston,  in  1817,  affords  a  memorable  lesson  to  the  medical  jurist  on  this 
subject     (Smith's  Anal,  of  Med.  Ev.  p.  212.)- 

It  would  be  unsafe  for  the  analyst  to  trust  merely  to  the  projiuction  of  a 
green  precipitate  by  the  addition  of  the  Copper  teafj  as  a  proof  of  the  presence 
of  arsenic.  Several  colourless  organic  acids,  as  the  acetic  and  the  malic,  give 
a  green  colour  with  the  test;  and  some  mixtures  of  substances  may  give  with 
it  a  precipitate  so  closely  resembling  arsenite  of  copper,  as  to  render  a  dis- 
tinction by  the  mere  appearance,  impossible.  Mr.  Tubbs,  to  whose  researches 
on  arsenic  I  have  elsewhere  alluded,  forwarded  to  me  a  liquid  which  had  been 
procured  by  carbonizing  with  sulphuric  acid,  blood  taken  from  a  person  labour- 
ing under  the  elTects  of  arsenic,  and  digesting  the  ash  in  nitric  acid.  The 
liquid  was  acid,'  owing  to  the  presence  of  nitric  and  sulphuric  acids.  It  gave 
a  grass-green  precipitate  with  the  ammonio-sulphate  of  copper,  precisely  re- 
sembling Scheele's  green ;  but  there  was  no  arsenic  present,  since  neither  the 
silver  nor  the  sulphuretted  hydrogen  test  gave  the  cjharacteristic  results ;  nor 
did  ^e  precipitate  contain  arsenic.  The  deceptive  effect  was  due  to  the  com- 
plex nature  of  tiie  liquid.  Iron  (from  the  blood)  was  evidently  dissolved  in  it# 
and  phosphates  (derived  from  the  blood)  were  also  present.  In  an  artificial 
mixture  of  this  kind,  without  iron,  a  blue  precipitate  is  formed  by  the  test ; 
but  if  a  persalt  of  iron  be  present,  the  precipitate  is  green.  Again,  a  penult 
of  Uranium  gives  with  the  Copper  (est  a  grass-green  precipitate,  closely  re- 
sembling that  produced  in  a  solutioi^  of  arsenious  acid.  With  the  ammonio- 
nitnte  of  silver  the  uranium  salt  gives  a  yellowish  precipitate,  passing  speedily 
to  a  dingy  brown  colour;  but  the  uranium  salt,  among  other  properties,  is 
easfly  known  by  a  solution  of  ammonia  giving  with  it  a  'yellow  precipitate  of 
oxide  of  uranium. 

The  correction  of  fallacies  of  this  kind  depends — 1.  Oh  not  trusting  to'Ae 
aetioD  of  one  test  only.  2.  Qn  not  trusting  to  colour  but  applymg  tests  to  vk^ 
24 
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precipitate.  If  the  green  precipitate  be  arBenUe  of  copper,  it  shoBid  yield 
octohedral  crystals  when  gently  heated,  or  ^ve  a  grey  deposit  of  metidlic 
Brsenic  on  copper  when  boiled  with  miMatic  acid  slightly  diluted*  (See 
Rbinsch's  procrss,  p.  286.) 

8.  Suiphuretted  hydrogen  ^a«.— The  hydro-suljphuret  of  ammonia  gives  no 
precipitate  in  a  solution  of  arsenic  until  an  acid  has  been  added,  whereby 
arsenic  is  known  from  most  metallic  poisons.  On  adding  an  acid  (acetic)  a 
rich  golden  yellow-coloured  precipitate  is  thrown  down  (orpiment  or  sesqui* 
sulphuret  of  arsenic.)  It  is  better,  however,  to  employ  in  medico-legal  analysis, 
k  current  of  washed  sulphuretted  hydrogen  gas,  which  is  easily  procured  by 
hdding  sulphuret  of  iron  to  one  part  of  strong  sulphuric  acid  and  three  parts 
of  tcater  m  a  long-necked  bottle,  (see  ante,  p.  122.)  The  arsenical  liquid 
should  be  slightly  acidulated  with  acetic  or  very  diluted  muriatic  acid,  before 
the  gas  is  passed  into  it :  at  least  care  should  be  taken  that  it  is  not  alkaline. 
*rhe  yellow  compound  is  immediately  produced  if  arsenic  be  present,  and 
tnay  be  collected  afler  boiling  the  liquid  so  as  to  drive  off  any  surplus  gas* 
The  precipitation  is  likewise  facilitated  by  adding  to  the  liquid  a  solution  of 
muriate  of  ammonia.  This  yellow  precipitate  is  known  to  be  sesqttisulphuret 
of  arsenic  by  the  following  properties  : — 1.  It  is  insoluble  in  water,  alcohoU 
and  ether,  as  well  as  in  all  acids  mineral  (muriatic)  and  vegetable ;  but  it  is  decom* 

Sosed  by  strong  nitric  and  nitro-muriatic  acids.  2.  It  is  immediately  dissolved 
y  caustic  potash,  soda.  Or  ammonia,  forming,  if  no  organic  matter  be  present, 
a  colourless  solution.  3.  When  dried  and  heated  with  three  parts  of  soda-flux, 
or,  what  is  better,  an  equal  part  of  cyanide  of  potassium,  it  furnishes  a  metallic 
sublimate  of  arsenic.  This  last  experiment  requires  a  litde  care,  as  some 
sulphur  is  apt  to  be  sublimed,  and  obscure  the  results.  If  fine  pulverulent 
silver  be  used  as  the  reducing  agent,>  and  the  heat  genlly  applied,  the  arsenic 
is  evolved  at  once  from  the  sulphuret  in  a  ring  of  octohedral  crystals  of  aisenious 
iu^id.  Unless  these  properties  are  proved  to  exist  in  the  yellow  precipitate 
formed  by  sulphuretted  hydrogen  in  an  unknown  liquid,  it  cannot  be  a  com* 

g>und  of  arsenic;  and  it  would  not  be  safe  to  receive  evidence  on  the  point 
n  the  other  hand,  when  these  properties  are  possessed  by  the  precipitate,  it  must 
be  arsenic,  and  can  be  no  other  substance.  This  test  is  extremely  delicate  ia 
its  reaction.  It  begins  to  give  a  yellow  tinge  when  the  liquid  contains  only 
the  4,060th  part  of  a  grain  of  arsenious  acid  in  ten  drops  of  water ;  the  arsenic 
.therefore  forming  about  the  40,000th  part  of  the  solution.  This  becomes  more 
decided  with  the  2,000th  part  of  a  grain,  and  still  more  with  the  250th  part  of 
a  grain :  the  sesquisulphuret  is  not,  however,  precipitated  until  a  solution  of 
ioluriate  of  ammonia,  in  which  it  is  insoluble,  has  been  added  to  the  liquid.  It 
ts  important  to  observe  that  the  eflect  produced  by  the  test  will  materially 
depend  on  the  quantity  of  water  in  which  the  given  weight  of  arsenic  happens 
to  be  diffused.  In  one  experiment  the  gas  Was  passed  into  a  solution  contain- 
ing the  400th  part  of  a  grain  in  twen^  drops  of  water :  the  results  were  clear 
and  decided ;  the  liquid  acquired  a  rich  ffolden,  yellow  colour,  but  when  paiBsed 
into  a  solution  containing  the  same  weight  of  arsenic  in  half  an  ounce  of  water, 
a  yellow  tint  was  scarcely  perceptible.  The  arsenic  in  the  first  case  was  in 
the  proportion  of  the  d,000th,  and  in  the  second  of  only  the  l,000,000th  part 
5f  the  solution. 

(^According  t6  Devergie  the  relative  delicacy  of  these  tests  is---ammonio-» 
sulphate  of  Copper,  6,200 — sulphusetted  hydrogen  200,000— ammonio-nitrate 
djf  silver  400,000x— Gk] 

Objeclions  to  the  f^aseous  Unt. — Many  objections  have  been  taken  on  crimiaal 
trials  tk>  the  medical  eVidende,  founded  on  the  application  of  this  most  valuable 
test.  1.  Cadmium.  It  is  remarkable  that  this  metal  should  furnish,  at  the 
same  dme,  4  jpl'aUsible  gtound  of  objection,  both  to  the  process  by  reiductian 
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t^m  Ae  solid  state,  and  to  the  gaseous  test  applied  to  a  solntion  of  the  poison. 
Thus  the  soluble  salts  of  cadmium  yield,  with  sulphuretted  hydrogen,  a  rich 
yellow  precipitate  resembliog  closely  that  produced  by  arsenic,  and  this  also 

S>e8  a  metallic  sublimate  when  heated  with  soda-flux.  There  are,  however,^ 
ese  striking  differences ;— the  yellow  compound  of  arsenic  is  soluble  in  am«'i 
monia,  that  of  cadmium  is  insoluble, — the  compound  of  arsenic  is  insoluble  in 
strong  muriatic  acid,  that  of  cadmium  is  perfectly  soluble.  Of  the  dried  pre* 
eipitates,  die  sulphuret  of  arsenic  is  not  perceptibly  affected  by  stong  muriatic 
acid, — that  of  cadmium  is  dissolved  readily  in  the  cold  with  the  evolution  of 
sulphuretted  hydrogen  gas ;  and  a  colourless  salt  of  cadmium  (chloride)  is 
thereby  formed,  precipitable  as  a  white  carbonate  by  alkaline  carbonates.  On 
boiling  die  sulphuret  of  arsenic  in  strong  muriatic  acid,  a  very  minute  portion 
of  sulphuretted  hydrogen  is  evolved,  showing  that  a  slight  decomposition  takes 
place  ;  but  with  the  sulphuret  of  cadmium  Uiere  is  immediate  dJecompositioUt 
A  solution  of  a  salt  of  cadmium  is  immediately  thrown  down,  of  a  rich  yellovf 
colour,  by  hydro-sulphuret  of  ammonia, — ^that  of  arsenic  i^  not  precipitated 
by  this  agent.  X^ere  are  many  other  differences :  dius  cadmium  is  not  pre« 
cipitated  on  copper  like  arsenic,  when  boiled  with  muriatic  acid,  and  it  does 
not  combine  widi  hydrogen  to  form  a  combustible  gas.  (See  table,  ante,  p. 
130.)  An  objection  on  the  ground  of  the  strong  similarity  of  cadmium  to 
arsenic,  was  unsuccessfully  taken  to  the  chemical  evidence  ^iven  on  the  trial 
of  Mrs.  Burdock  at  Bristol,  in  1835.  2,  Tin,  A  persaltof  fin  is  precipitated 
of  a  dusky  yellow  coloyr  by  the  gas ;  but  the  precipitate  is  destitute  of  all  the 
properties  of  sulphuret  of  arsenic ;  it  is  insoluble  in  ammonia,  and  it  gives  no 
metallic  sublimate  when  heated  with  flu:^.  A  solution  of  tin  is  also  known 
from  one  of  arsenic,  by  its  being  instantly  precipitated  by  the  hydrosulphuret 
of  ammonia.  3.  Antimony.  A  solution  of  this  metal  is  precipitated  of  a  rich 
orange-red  (not  yeUow)  colour  by  the  gas, — the  precipitate  yields  no  metallic 
sublimate  with  flux,  and  the  solution  of  ^ntiipQpy  ip  ^o  preptpit^'ted  by  hy* 
drosulphuret  of  ammonia.  4.  Uranium,  A  solution  of  a  persalt  of  uranium 
gives,  with  a  current  of  sulphuretted  hydrogen  g^^  a  yellow  brown  precipitate, 
wholly  unlike  that  caused  by  arsenici  This  precipitate  differs  from  that  of 
sulphuret  of  ars^nip,  in  being  insoluble  in  an^monia,  soluble  in  muriatic  acid, 
and  in  yielding  no  metallic  subUpaate  witli  spda  flux*  Besides,  a  9olutio|i  of  ^ 
ur^niun^  salt  is  precipitated  by  hydrosulphuret  of  ^mmoniar 

Although  a  persalt  of  uranium  gives  precipitates  with  the  ammonio-nitrate  of 
sOvisr  and  the  ammonio^sulphate  of  copper,  which  in  colour  somewhat  Iresembls 
those  produced  by  arsenic,  the  special  characters  of  uranium  are  well-markedL 
and  wholly  different  from  those  of  arsenic*  Thus  the  solution  is  precipitated 
yeflow  by  ammonia  alone,  and  of  a  rich  copper  red  colour  by  ferrocyanide  of 
potassium,    (p.  130,  ante.) 

It  is  customary  for  toxicologists  to  lay  down  the  rulo,  that  the  objection  urged 
against  one  test  for  arsenic,  is  removed  by  the  application  of  the  other  tests.  In 
4  criminal  case  in  which  I  bad  to  give  evidence  {Reg,  v.  Jennings^  Berks  Lent 
Ass.  1845,)  it  was  ingeniously  urged  in  the  defence,  that  there  might  perchance 
be  such  a  mixture  of  substances  not  containing  arsenic,  as  to  affect  all  the  tests 
like  arsenic  when  separately  applied.  This,  however,  is  clearly  a  chemica]  im- 
possibility, for  it  would  require  the  mixture  of  incon^p^tible  substances,  such  as 
an  alkaline  phosphate,  a  salt  of  uranium,  and  a  salt  of  cadmium.  But  a  ineris 
change  of  colour,  or  eyen  the  production  of  a  coloured  precipitate  on  addlpg  a 
test  to  aj)  unknown  liquid^  furnishes  no  evidence,  unless  ike  properiies  of  the 
'  preeipiiate  be  those  of  an  arsenical  compound.  Again,  qo  coupeivab)e  mixture 
of  sobstaoGss  would  produpo  a  luet^llic  ring  resei^blipg  th^t  of  arsenic,  so  as  to 
deceive  one  experienced  in  sach  matters ;  and  for  less  a  ring,  possessing  those 
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properties  of  an  araenical  sublhoate,  which  it  woold  be  eu y  for  one  who  nuijr. 
have  bad  but  little  experieoce,  to  determine  by  simple  chemical  processes. 

Is  the  redurtion-procens  inditpentable  to  chemical  evidencef'^An  important 
medico-legal  question  has  arisen  in  relation  to  the  tests  for  arsenic,  namely,— 
iK^hether  we  can  rely  upon  any  tests  for  this  jioison%  independently  of  Us  re* 
duction  to  the  mefaflic  state.  Is  it  absolutely  necessary,  chemically  speakings 
to  obtain  the  metal  in  order  to  say  that  arsenic  is  certainly  present  in  an  un- 
known case?  There  is  a  popular  prejudice  in  favour  of  this  metallic  reduction; 
and  Courts  of  law,  as  well  as  the  public*  are  disposed  to  regard  the  obtaining  of 
the  metal,  as  the  only  conclusive  proof  of  the  presence  of  this  poisoa  The  ac- 
quittal of  Donnelly  at  Launceston,  in  1817,  mainly  took  place  from  the  circum- 
stance  that  the  medical  witnesses  could  obtain  no  metallicarsenic:— they  trusted 
to  the  liquid  reagents  alone,  and  these  had  unfortunately  been  applied  to  coloured 
fluids  mixed  with  organic  matter.  At  a  trial  on  the  Norfolk  Spring  Circuit* 
1833,  the  medical  witness  admitted  that  the  metallic  reduction  would  have 
been  more  satisfactory, — but  he  had  consumed  the  fluids  of  the  stomach  in  ap- 
plying the  liquid  reagents !  This  evidence,  although  not  absolutely  rejected  by 
the  Court,  was  not  well  received,  and  the  prisoner  was  acquitted.  As  this  is  a 
purely  chemical  question,  it  must  of  course  be  answered  on  chemical  principles; 
for  it  is  chemical  certainty  that  the  law  requires.  If  a  white  powder  be  pre- 
sented for  analysis,  and  it  is  found  to  possess  distinctly  the  three  first  characters 
described  (p.  273,)  could  any  chemist  entertain  a  reasonable  doubt  that  the 
powder  was  white  arsenic! — I  think  not.  The  reduction- process  might  corro- 
borate, but  it  could  not  add  greater  certainty  to  the  results  thereby  obtained; 
and  in  heating  such  a  powder  with  flux,  the  chemist  knows  that  a  metallic  subli- 
mate must,  of  necessity,  be  formed ;  for  there  is  no  white  solid  in  the  whole 
range  of  substances  known  to  chemistry,  if  we  except  arsenious  acid,  which  pos- 
sesses the  three  characters  mentioned.  If  we  are  so  situated  that  we  are  obliged 
to  rely  upon  one  test  only,  then  the  process  by  reduction  should  be  preferred; 
but  even  here,  so  many  mistakes  have  been  made  relative  to  the  supposed  me- 
tallic crust  obtained  from  an  unknown  solid,  that  Dr.  Turner  and  others  have  ' 
recommended  that  it  should  ilways  be  reconverted  to  arsenidus  acid  in  oxi- 
dizing it  by  heat;  and  that  the  white  solid  thus  produced,  should  be  tested  by 
liquid  reagents.  If  arsenic  in  the  form  of  a  sublimate  were  presented  to  a  che- 
mist, and  he  were  required  to  state  its  nature,  he  woold  necessarily  treat  it  In 
this  way,  before  expressing  a  judicial  opinion ;—  because  its  real  nature  could 
only  be  established  with  certainty  by  such  experiments.  In  a  case  in  which 
the  particulars  are  entirely  unknown,  there  is  nothing  in  the  physical  characters 
of  an  arsenical  sublimate,  to  justify  a  witness  in  giving  a  positive  opinion  re- 
specting it,  before  he  has  submitted  it  to  various  chemical  processes. 

It  appears  to  me  that  the  action  of  sulphuretted  hydrogen  and  the  characters 
of  the  resulting  sulphuret,  coupled  with  the  negative  eflect  of  hydrosulphuret  of 
ammonia,  as  clearly  Indicate  the  presence  of  arsenic,  chemically  speaking,  as  the 
production  of  a  metallic  sublimate.  When  the  result  Is  at  all  doubtful,  the  sul- 
phuret should  be  reduced ;  but,  in  such  a  case,  if  a  sublimate  be  obtained  by  the 
reduction  of  the  sulphuret,  the  precise  nature  of  this  should  be  verified  by  gently 
heating  it  in  a  wide  reduction  tube  under  a  free  access  of  air.  In  a  case  other- 
wise doubtful,  we  should  always  avoid  relying  upon  one  test  only : — the  reduc- 
tion-process is  open  to  as  great  fallacies  as  the  gaseous  test;  and  if  it  be  true  that 
there  is  no  other  substance  in  chemistry  which  yields  by  reduction  a  metallic 
ring  like  that  of  arsenic,  it  is  equally  true  that  there  Is  no  substance  in  chemistry 
which  yields  with  sulphuretted  hydrogen  gas  a  golden-yellow  precipitate,  solubks 
in  potash,  soda,  and  ammonia,  and  insoluble  in  muriatic  acid.  If  a  person  be 
poisoned  by  potash,  and  the  alkali  is  found  in  the  stomach,  the  medical  witness 
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on  mMy  depose  to  that  (act  wfthoot  extracting  the  potats!am;  although  there 
fa  no  teat  appKed  to  potash,  which  would  ba  so  anezceptionable,  as  the  proper- 
ties possessed  by  the  metal  potassium,  if  it  could  be  readily  extracted.  But  can 
It  be  said  that  chloride  of  platina  and  tartaric  acid  more  strongly  Indicate  the 
presence  of  potash,  than  sulphuretted  hydrogen  and  the  liquid  tests  indicate  the 
presence  of  arsenic  t  So,  In  the  case  of  barytes,  it  is  not  required  as  a  pohit  of 
ehemleal  evidence  that  the  metal  ^Hum  ahould  be  reproduced;  but^are' the 
Hqttld  tests  for  barytes  more  eonelusire  than  the  gaseous  and  tiie  liquid  tests  for 
arsenic  ?  If  we  refer  to  the  common  metals  theimelyes,  we  do  not  find  that  this 
doctrine  of  metaIHe  reduction  is  Invariably  earried  out;  or  the  processes  of  toxf* 
cology  would,  with  the  exception  of  a  very  few  cases,  consist  in  simply  Indnera* 
ting  the  suspected  substance  with  flux  and  charcoal  On  the  contrary,  thM  latter 
process  is  only  resorted  to  in  extreme  or  doubtful  instances;  and  the  suflkrfeney 
of  the  liquid  reagents  for  detecting  metals,  Is  made  evident  by  the  care  bestowed 
on  the  description  of  them  by  all  toxicological  writers.  In  a  case  of  poisoning 
bf  lead,  tin,  zine,  sHter,  or  iron,  the  presence  of  each  may  be  speedily  detnon*- 
atraled  by  the  application  of  liquid  tests;  and  yet  these  are  not  more  free  iifom 
feHacy  than  those  for  arsenic.  Admitting  that  practical  toxicology  was  coni&ed 
to  the  extracting  of  the  pure  metals  alone,  how  could  a  prudent  chemist  be  satis* 
Had  of  the  nature  of  certain  minute  diseoloured  particles  of  metal  without  dissolving 
them  to  an  acid,  and  trying  the  solutions  with  liquid  reagentsl  How  coald  he 
distinguish  a  fragment  of  copper  from  a  fragment  of  titanium,  or  tin  from  cad- 
nlmiil  k  appears  to  me,  then,  that  we  may  have  a  chemical  certainty  of' the 
presence  of  arsenie,  without  the  production  (/the  metal;  and  this  rule  is  either . 
rightly  applicable  to  arsenic,  or  it  is  most  wrongly  applied  to  all  other  medleo- 
legal  eases.  It  has  been  stated  that  the  reduction-process  is  not  more  coneIusiv« 
Id  the  opinion  of  a  chemist,  than  the'  method  by  fluid  tests;  but  the  former  is 
considered  necessary,  rather  as  a  concession  to  the  unscientific  minds  of  "a  crip 
ninal  court  and  jury.  1  fully  agree  that  this  principle  should  always  be  kept  in 
mind  by  ewery  medical  witness;  but  I  cannot  approve  the  doctrine,  that  any 
criminal  court  should  be  permitted  to  select  its  own  degree  of  chemicai  proof  in 
reference  to  a  subject  with  which  it  must  be  entirely  unacquainted  A  soientifis 
medical  witness  ought  to  be  most  freely  trusted  in  this,  as  he  is  in  other  more 
abstrvse  parts  of  medical  jurisprudence.  It  must  be  admitted,  however,  that 
since  the  introduction  by  Reinaeh  of  the  very  simfrie  method  of  reduction  by 
copper,  this  question  formeriy  so  mOch  debated  has  lost  its  interest.  There  is  . 
now  no  reason  why  a  witness  should  neglect  to  procure  arsenic  in  the  melaUie 
state ;  since  the  metal  may  be  easily  obtained  from  a  quantity  of  this  substanoe  so 
small  as  scarcely  to  be  affected  by  the  liquid  tests.  The  old  process  is  com^ 
piete(y  reversed— instead  of  procuring  the  arsenious  acid,  and  converting  it  to 
the  metallic  state,  the  metal  is  now  first  procured  as  a  deposit  and  afterwards 
aonsserted  to  arsenious  acid.    (6ee  p.  266.) 

BYDROOBN  TEST^ 

The  actien  of  this  test  depends  on  the  deeoraposition  of  arsenious  acid  and 
its  solttbls  compounds,  by  hydrogen  evolved  in  the  nascent  state  from  the  ac*. 
tion  of  diluted  sulphuric  acid  on  ^inc  The  apparatus  is  of  the  most  simple 
l^ind,  and  iM  so  well  known  as  to  need  no  deseription.  The  anenie  may  be 
introdaeed  into  the  short  leg  of  the  tube^ia  the  state  of  powder;  bat  it  is  far 
better  to  dissolve  it  in  water,  by  boiling,  either  with  or  without  the  addition  of 
a  few  drops  of  caustie  potash.  Ths  metallic  arsenic  sombines  with  the  hyr 
drogesy  forming  arsenurstted  hydrogen  gas,  which  possesses  the  following 
properties.  1.  It  burns  with  a  blaeishrwhite  flame,  and  thick  while  siaoke 
(aneniims  aiiid.)    2.  A  sold  plate  of  glass  or  white  porcelain  held  in  the  flame 
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ntar  the  point*  receiTaa  ^.daA  ftain  from  the  ^bpoiit of  aiseaic  ujpon  it  Thi* 
at^iii  U  compoflod  in  the  centre  of  pure  metaJlie  aisenic^  which  may  be  Mune* 
timee  raised  up  in  a  distinctly  bright  leaf  of  metal««»immediately  on  the  oal^ 
aide  of  thi««  is  an  opake  black  ring,  (suboxide  or  hydruret  of  arsenic*)  which^ 
whan  viewed  by  transmitted  light,  is  of  a  dear  hair-brown  colour  at  the  ex- 
treme edge:--4f  the  Quantity  of  arsenic  be  very  small*  the  metallic  lustre  and 
opacity  may  be  wanting*  and  the  ^whole  stain  will  have  a  brown  colour  by 
transmitted  light.  On  &e  outside  of  this  black  ring,  is  a  thin  wide  film  of  a 
nilkTwhite  appearance,  which  is  nothing  more  than  arsenions  acid  reproduced 
hf  eombustion.  3.  A  white  saucer  or  a  slip  of  card  or  paper  moistened  with 
anunonio^itrate  of  silver,  held  about  an  inch  above  the  point  of  the  flame,  will 
he  found*  if  arsenic  be  present,  to  be  coloured  yellow,  from  the  reproduced 
amenious  acid  being  absorbed,  and  forming  yellow  aiaenite  of  silver,  easily 
solnbla  in  «Detio  acid  and  ammonia.  Unless  the  gas  possess  thes<^  propertie0» 
tiMie  is  no  certain  evidence  of  the  presence  of  arsenic  in  the  liquid  examined* 
ThM  process  is  probably  the  most  delicate  of  all  those  which  have  been  de* 
med  for  the  detection  of  arsenic ;  but  for  this  Very  reason,  it  requires  tha 
gNiatest  care,  in  its  application.  Its  delicacy  has  been  sometimes  improperly 
iietiinated  by  the  assumed  weight  of  the  metallic  deposit  on  glass ;  whereas  it 
i«  piobable'that  the  quantity  of  arsenic  in  one  infinitesimal  deposit,  if  trana* 
iHrred  to  the  apparatus,  woidd  give  ^o  indication  whatever  of  the  presenee  of 
$h»  poison*  In  this  process  it  must  be  remembered  that  in  operating  on  the 
peison*  we  are  dividing  and  sub-dividing  the  metal  into  a  series  of  deposits^ 
ihd.  weight  of  some  of  which  might  not  be  equal  to  the  millionth  part  of  Aa 
waight  of  the  arsenic  which  is  actually  furnishing  them.  More  or  less  araeaie 
is.  always  k>st  during  the  combustion  of  the  gas.  M.  Villain  has  lately  at> 
tempted  to  determine  h9w  many  metailicldeposits  can  be  obtained  from  a  gives 
vei^t  of  amenious  acid.  The  result  at  which  he  arrived  is,  that  l-66th  part 
of  a  grain  will  yield  on  an  average  226  metallic  deposits  of  an  average  diar 
meter  of  the  l-12th  of  an  inch.  (Journal  de  Uhimie,  1840,  p.>l&ll.)  The 
average  weight  of  each,  therefore,  even  supposing  there  were  no  loss,  would 
ha  ahout  the  l-15000th  part  of  a  grain. 

Oi>je€tion9  to  Marah^a  proc^«8.*^3ther  substances  will  combine  widi  nascent 
hydrogen,  and  when  that  gas  is  burnt,  a  deposit  will  be  formed  on  gkss  which 
may  be  mistaken  for  arsenic.  Late  researches  have  shown,  that  a  liquid  con» 
laaning  antimony,  tellurium,  selenium,  iodine,  bromine,  phosphorus,  sulphur, 
mat  some  kinds  of  organic  matter,  may  combine  with  hydrogen,  to  produce  an 
inflammable  gas,  and  leave  a  visible  deposit  or  stain  on  glass.  The  only  oh- 
jeetion  of  any  practical  force  is  that  founded  on  the  -presence  of  antimony* 
There  are  these  differences  between  the  arsenical  and  antimonial  stains;  the 
fliain  of  antimony  has  rarely  the  bright  metallic  lustre  which  that  of  araeaie 
commonly  presents;  by  transmitted  light  it  is  of  a  smoky  black,  while  that  of 
a^enic  is  of  a  hair-brown  colour.  Although  the  antimonial  is  very  similar  in 
colour  to  the  arsenical  flame,  yet  the  third  property  is  entirely  wanting.  If 
the  ammonio-nitrate  of  silver  be  held  over  the  antimonial  flame,  the  silver  is 
reduced;  no  yellow  a^senite  is  formed,  as  in  the  case  of  arsenic.  This  last 
criterion  distinguishes  the  arsenical  flame  from  that  produced  by  all  the  other 
bodies  above  mentioned. 

DfpvsU*  of  arsenic  and  antimony* — When  the  quantity  of  the  liquid  yield* 
ing  the  metallic  deposit  is  small,  and  there  is  some  doubt  concerning  its  real 
natun^  it  will  be  advisable  to  receive  thb  deposit  in  a  watch-glass  or  in  a  thin 
porcelain  capsule.  We  then  add  to  it  two  drops  of  muriatic  and  one  drop  of 
nilric  acidf — the  metallic  film  disappears  and  a  brownish-white  residue  is  left 
onftRaporation.  If  the  deposit  be  entirely  ttraenieal,  the  residue  (arsenic  aeid) 
is  soluUe  in  water,,  and  on  adding  to  it  a  drop  of  th&  nilrate  of  silvei^  there 
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will  be  pvodmed  a  duqfy  led  pTodpitele  of  aoieidate  of  lifaNnr*  01io«14ttJM 
«ai/jinant(i/,  the  residue  (peroxide  of  antimony)  is  insoluble  ui  watei^  and  pea* 
duces  no  red  coloured  precipitate  on  the  addition  of  nitsale  of  sihier.  Itbae 
been  leeoaimended  to  expose  the  metallic  deppaits  to  the  yapooM  ef  iodine^and 
pho^>orus,  which  affect  somewhat  differently  those  of  antimony  and  (aiseaie: 
but,  from  my  experiments,  the  above^described  plan  is  moie  speedy  and  ea* 
tisiiBCtory.  The  vapour  of  phoephcNrus  rapidly  causes  the  disappearsnce  of  tiie 
siaenicaU  but  not  ol  the  antimonial  deposit.    (See  APFmna*) 

It  may  so  happen  that  we  have  to  deal  with  a  mixtd  depatii  ot  arsenie  asd 
antimony :  and  tne  great  object  of  the  analyst  will  then  be  to  diseover  of  amis 
in  anUimonyf  not  antimony  in  arsenic— as  this  latter  can  very  rardy  beeone 
a  medico-legal  question.  The  same  process  should  be  pursued  t--^e  eo«« 
pound  deposit  may  be  dissolved  in  nitro-muriatic  acid,  and  evaporated  to  diy* 
ness.  Arsenic  acid  may  then  be  dissolved  out  of  the  residue  by  distiUed  walei^ 
and  tested  by  nitrate  of  silver*  If  no  brick-red  precipUale  be  prodocedp  the 
deposit  could  not  have  contained  arsenic.  A  small  white  poroslain  o^Mule  is 
serviceable  for  this  experiment,  as  it  permits  any  change  of  colour,  on  the  adp 
dition  of  the  teot,  to  become  immediately  preceptible,  . 

JirMenic  in  Ziae  and  Sulphuric  am/.— -The  metallic  deposit  may  be  pievsd 
lo  be  arsenical,  and  yet  it  may  be  fairiy  alleged  that  the  arsenic  was  derived 
£rom  other  sources,  and  not  from  the  suspected  liquid.  Zinc  and  sulirfrnvie 
acid,  which  are  employed  in  the  experiment,  are  often  very  impure*  Dr« 
Clark,  of  Aberdeen,  informs  me  that  he  has  not  discovered  a  specimen  of  we' 
firee  from  arsenic,  when  about  an  ounce  of  the  metal  was  used  in  an  experi^ 
vient,  and  the  hydrogen  gas  evolved,  was  tested  by  a  solution  of  nitrate-  <rf 
silver.  Sulphuric  acid  has  been  found  to  contain  either  arsenic  or  selenium i 
the  latter  substance  yields  a  brown  deposit;  but  in  every  other  respect.it  dtf» 
fers  from  arsenic.  The  sulphuric  acid  of  commerce  sometimes  contains  a 
laige  quantity  of  arsenic.  Mr.  Scanlan  found  that  2000  graina  of  one  specie 
men  of  acid  yielded  1*5  grains  of  sesquisulf^uret  of  arsenic.  (Pharm.  Joar« 
Ai:^.  1844.)  I  lately  met  with  a  specimen  so  impregnated  with  amenio  as  to 
render  it  dangerous  for  use  in  the  preparation  of  hycvpgen.  Arsenic  may  be 
easily  detectal  in  the  impure  acid  by  Reinsdi's  proeess.  The  best  answer  to 
all  objections  of  this  kind  is,  that  the  materials  should  be  tried  repeatedly,  b^ 
fore  the  suspected  liquid  is  introduced  into  the  apparatus.  If  no  sublimate  be 
formed  until  after  the  introduction  of  the  suspected  liquid,  it  is  evident  that  the 
arsenic  must  be  in  the  liquid  introduced ;  a  fact  which  may  be  considered  as 
clearly  established,  if,  on  removing  the.liquid  and  washing  out  the  tube,  no 
stains  whatever  result  from  employing  portions  of  the  same  sulphuric  acid  and 
aine.  If  infinitesimal  traces  be  really  present  in  the^materiab  employed,  they 
are  obviously,  under  these  circumstances,  not  to  be  detected  by  Marsh's  appara- 
tus and  can  present  no  practical  objection  to  ite  use,  unless  we  adopt  the  most 
improbable  notion  tiiat  tiie  impurities  are  brought  out  in  the  materials  through 
the  action  of  the  test  by  a  mere  coincidence  at  the  time  of  the  addition  of  the 
suspected  poisonous  liquids.  In  using  this  test,  fresh  zinc  should  be  employed 
lor  each  experiment;  and  the  apparatus  should  be  thoroughly  cleansed  before 
use.  Dr.  Oeoghegan  has  found  that  arsenic  is  liable  to  be  deposited  on  zinc  by 
standing;  and  the  same  deposit  is  apt  to  take  place  in  the  fine  tube  connected 
with  the  stop-co(^.  These  are,  I  believe,  the  only  tangible  objections  to  the 
use  of  Marsh's  test,  and  they  are  not  difficult  of  removsd^  when  moderate  oare 
is  taken.  It  will  be  apparent,  that  not  one  of  these  objections  coidd  apply, 
esc^t  to  those  cases  where  Marsh's  test  isrelied  on,  as  the  so^and  exdosive 
chemical  proof  of  the  presence  of  arsenic;  but  in  most  instancee  where,  thin 
last  is.s</e^  applicable,  other  tests  are  als»  ^plieable  |  and  it  does  no<  at  all 
diaiMush  the  merit  of  this  most  useful  and  ingenioue  diseoTery>  to  si^  thafcAe 
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rwnlti  whieh  it  ftiraialiM,  should  be  corroborated  by  «he  use' of  some  of  die 
olber  tests,  if  it  were  only  for  the  sake  of  preventiiig  any  plausible  objeetioiie 
to  die  inference  deriTable  from  its  use.  The  great  object  of  chemical  evidence 
is  not  to  show  a  Court  of  law  what  may  be  done  by  the  use  of  one  test  only,  but 
to  render  the  vroof  of  the  presence  of  poison  most  clear  and  conTincing.  If,  in 
any  case,  we  have  no  other  eridence  to  ofier,  but  that  furnished  by  Marsh's  test 
—a  case  in  which  the  quantity  of  poison  must  be  infinitesimal,  and  the  metallic 
deposits  proportionably  minute,— then  it  would  be  better  to  abandon  die  evi- 
dence altogemer,  than  to  maintain  that  poison  is  present  from  results  whieh 
admit  of  no  sort  of  corroboration;  for  all  who  have  experimented  on  the  sub- 
ject, must  have  perceived  the  utter  inefficacy  of  applying  liquid  tests  to  determine 
.  the  chemical  properties  of  imponderable  and  scarcely  visible  sublimates.  This 
appears  to  me  to  have  been  the  most  objectionable  part  of  the  evidence  in  the 
well-known  ease  of  Madame  Laffatge  (1840.^  Orfila  admitted  that  he  had 
obtained  only  a  few  deposits  so  slight  that  they  could  not  be  weighed.  He 
estimated  the  united  weight  at  half  a  milligramme,  or  about  one-diirteentfa  of 
a  grain. 

fhfmtd  arnenic, — h  anenie  a  eonntiiuent  (f  the  body?  It  was  owing  to 
too  great  confidence  in  the  extreme  application  of  Marsh's  process,  that  arsenic 
was  pronounced  to  be  a  natural  constituent  of  the  human  body,  existing  espe- 
cially in  die  bones,  and  also  probably  in  the  muscular  system ;  owin^  to  the 
same  cause,  it  was  said  to  exist  constandy  in  the  loose  soil  of  cemeteriesi  and 
rufes  were  given  to  distingnish  norml  amenie  irom  that  taken  as  a  poison ! 
The  experiments  of  many  English  chemists,  as  well  as  those  performed  before 
the  Academy  in  France  by  M.  Orfila  himself,  have  shown  mat  arsenic  does 
not  natorally  exist  in  any  part  of  the  body ;  and  that  diere  must  have  been  a 
fallaey  in  his  previous  experimento.  The  following  is  an  extract  ftom  the 
report  published  by  Orfila : — **  Experiences  pour  rechereher  Vareenit  dans  It 
corps  de  Phomme  a  P^iat  normaL^  Dans  douze  experiences  fiiites  par  lee 
eommissbires  avec  la  chair  musculaire,  avec  des  09  plus  ou  moins  calcines  et 
trait^s  tantftt  par  IVcide  chlorhydrique  i  Fair  libre  ou  en  vaisseaux  dos,  et 
avec  du  bouiMon  de  bmuf,  on  n*a  jamais  obtenu  d'ars^nie  (arsenic  normal.) 
(Rapport  de  1* Academic  Royale  de  Medecine,  &c.  par  M.  Orfila,  1841,  p.  45.) 
M.  Flandin  showed  that  the  effect  mistaken  for  that  of  arsenic,  probably  arose 
from  the  presence  of  phosphite  and  sulphite  of  ammonia  mixed  with  animal 
matter  (i.  617.)  For  a  full  statement  of  the  facto,  see  Flandm,  i.  728.  If 
arsenic  were  really  present  in  bone,  the  process  of  incineration  would  probably 
remove  it.  It  is  to  the  employment  of  this  process  that  M.  Legrip  ascribes  the 
failure  of  analysto  to  detect  arsenic  in  bone.  He  states  that  he  has  found  it  by 
dissolving  bone  in  dilute4  muriatic  acid.  (Journal  de  Chimie,  Mai  1847,  p. 
261.)  This  objection  may  be,  to  a  certain  extent,  valid;  but  it  was  ({fler 
incineration  that  Orfila  alleged  he  had  discovered  arsenic  in  bone.  As  the 
bones  are  never  analysed  in  practice,  it  is  quite  unnecessary  to  enter  into  a 
further  discussion  of  the  question. 

In  1840,  a  man  was  condemned  to  death  in  France  on  a  chaige  of  murder 
by  poison  ten  years  af^  the  perpetration  of  the  alleged  crime.  The  chemical 
evidence  against  him  was  derived  from  an  analysis  <^  some  of  the  bones  of  the 
deceased,  in  which  arsenic  was  reported  to  be  present  by  certain  provincial 
practitioners,  as  well  as  by  Orfila !  (Journal  de  Chimie  M^dicale,  F^vrier 
1847,  p.  82.)  If  it  were  proved  that  arsenic  existed  naturally  in  bones,  the 
discovery  of  it  in  this  instence,  could  not  be  said  to  have  furnished  evidence  of 
the  corpus  delkii:  for  by  what  intelligible  rules  could  normal  arsenic  be  distin« 
gnished  from  the  minute  portion  taken  into  the  system  by  absorption  ? 

It  is  singular  how  long  an  error  in  Medics!  Jurisprudence,  when  once 
diffused,  wiU  continue  to  find  circulation,  although  the  experimento  upon  whick 
it  was  based  may  have  been  long  since  refuted.    The  refutation  of  Orfila^ 
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opinion  that  aneoic  ejdated  m  a  natural  conatitneBt  of  bm^t  took*  pJaea  in 
1841 ;  but  no  case  of  poisoninff  by  aneuic  now  oomea  to  trial  in  which  tba 
moat  ingenioua  obiections,  founodd  upon  hia  first  experimenta,  arenoluiqged  ta 
the  chemical  eyideuce  of  the  presence  of  the  poiaon.  Kigbtly  oar  wroi^y^ 
applicable  or  inapplicable,  they  are  invariably  raiaed  by  a  counsel  in  defenisa^ 
(See  case  of  Re/c  v.  Bichardiorif  Med.  Gaz,  zzxvik  919.)  In  one  caaa»  iji 
which  I  waa  lately  called  upon  to  give  evidence,  where  about  fi,ve  grains  of 
aolid  arsenic  waa  found  lying  on  the  mucous  membrane  of  the  stomach,  Orfila'a 
view  that  arsenic  waa  a  natural  constituent  of  the  tissues,  waa  opposed  to  that 
chemical  evidence.  The  inapplicability,  of  the  objection  in  this  eaae,  waa 
immediately  made  evident  by  the  judge  asking  the  question,  whether  it  waa 
poaaible  for  a  human  being  to  generate  spontaneously  in  the  cavity  and  upoA 
the  surface  of  his  stomach,  five  grains  of  solid  arsenic  1  In  the  case  of  Gitmour^ 
(Edinbuigh,  Jan.  1844,)  Dr.  Christison  very  properly  said,  in  answer  to  aa 
objection  taken  to  his  evidence  on  the  detection  of  araenic  in  the  liver,  ^  that  il 
was  no  constituent  part  of  the  human  body,  and  was  not  formed  in  it*  The 
individual  (Orfila)  who  first  promulgated  this  theory,  only  aigues  now  that  small 
quantities  are  found  in  the  bones ;  but  in  three  several  experiments  before  the 
Academy  in  Paris,  he  was  unable  to  show  it"  Even  if  arsenic  existed  in 
bone,  bones  are  never  analysed.  Notwithstanding  this  entire  want  of  prool^ 
the  case  of  The  Queen  v.  Por /,  (ante,  p.  264,)  shows  that  our  judgea  are  i^^ 
clined  to  allow  of  its  existence,  because  in  this  case,  as  it  must  necessarily 
happen  with  respect  to  absorbed  arsenic,  the  quantity  of  poison  detected  waa 
mall/ 

Delicacy  of  MareKe  proceee^^^M^xMs  procesa  is  undoubtedly  one  of  greali 
delicacy.  MM.  Danger  and  Flandin  assert  that  metallic  deposits  may  be  pro- 
cured when  the  arsenic  forms  only  the  3,000,000th  part  of  the  liquid  examined* 
(De  TArsenic,  83.)  M.  Signoret  states  that  he  has  procured  metallic  deposita 
with  only  the  200,000,00o3i  part  of  arsenic  in  the  liquid:  this  is  in  the  pro- 
portion of  one  grain  of  arsenic  dissolved  in  about  400,000  ounoes«  or  8000 
gallona  of  water!  As  the  delicacy  of  this  test  hae  been  already  made  a  anb* 
ject  of  discussion  in  a  Court  of  law,  {The  Queen  against  Hunter^  LiverpcMoI 
Spring  Assizes,  1843,)  it  may  be  proper  to  ofier  a  few  remarks  leapeeting  it. 
It  was  stated  at  that  trial,  that  the  one-millionth  part  of  a  grain  of  arsenic  might, 
be  rendered  visible  by  Marsh's  test;  and  the  judge,  guided  by  this  atatemenl» 
put  the  question  to  another  medical  witness,  whether  arsenic  could  be  so  re-^ 
moved  from  the  stomach  in  three  days,,  as  that  it  would  be  impossible  t» 
discover  the  one-millionth  part  of  a  grain  in  the  body.  It  appears  to  me,  that 
the  facts  relative  to  the  delicacy  of  tests,  are  not  always  stateid  with  aufficieiil 
clearneas  on  these  occasions.  Thus  we  ought  to  know  two  points,-— 1.  The 
total  quantity  of  poison  experimented  on;  and  2.  The  degree  of  dilution,  or 
the  total  quantity  of  liquid  in  which  the  poison  is  dissolved  or  suspended* 
There  is  no  doubt  that  considerably  less  than  the  millionth  part  of  a  grain  of 
arsenic  may,  by  Marsh's  test,  be  rendered  visible  on  a  glaas  plate :  it  is  possible 
to  diatingnish  with  the  eye  a  piece  of  leaf*gold  which  would  weigh  less  than 
the  tei^millionth  part  of  a  grain ;  but  the  real  question  is,  whether  the  test  witt 
discover  arsenic  in  a  single  drop  of  solution,  made  by  dissolving  one  grain  of 
the  poison  in  a  million  grains  or  sixteen  gallons  of  water  I  If  not,  tl^  state- 
ment amounts  to  nothing ;  for  it  is  clear  that  if  more  than  one  drop  of  such  an 
extremely  diluted  solution  be  taken,  the  test  is  acting  upon  a  laiger  quantity  oC 
arsenic  man  the  above  form  of  expression  would  indicate.  I  have  generally 
found  that  the  fractional  quan^ty  stated  to  be  detected,  referred  rather  to  the 
degree  of  dilution  than  to  the  absolute  quantity, of  poison  present:  whereas  a 
Hat  may  hil  to  act,  as  we  have  already  aeen,  either  firom  the  amafieat  of  the 
qpianlitjy  of  poison  present,  or  from  the  very  large  quantity  of  water  in  wUab 
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it  ii  diflVued.  The  retulti  of  my  own  experiments  ate,  that  where  the  arsenii* 
BB  mixed  with  the  acid  tiqiiid  in  a  tube  capable  of  holding  two  fluid  ouncee, 
feiy  faint  and  acareely  perceptible  depositi  begin  to  be  formed  on  a  glaes  plate 
with  a  quantity  equal  to  the  2160th  of  a  grain :  the  difiunon  here  being  equal 
to  two  million  times  the  weight  of  the  poison.  With  die  1080th  of  a  grain  in 
the  same  quantity  of  water,  the  arsenic  forming  therefore  one-miUionth  part* 
•light  brown  annular  stains  were  procured.  The  annular  form  is  probaUy 
due  to  the  central  portion  of  the  minute  film  beinf  volatilized  by  the  heat  of 
liie  point  of  the  flame  :->unle8s  the  glass  be  speedily  removed,  &e  whole  of 
the  deposit  may  vanish.  With  the  720th  of  a  grain,  the  arsenie  being  in  the 
proportion  of  about  the  600,000th  of  the  liquid,  the  stains  were  much  more 
decided,  but  quite  imponderable.  With  the  100th  grain  in  one  fluid-ounce  of 
water  (the  48,000th  part)  and  the  87th  grain  in  two  fluid  ounces  (the  64,800th 
part)  the  deposits  on  glass  were  decided  and  characteristic ;  and  it  is  at  this 
point,  that  the  process  begins  to  be  safely  available  for  the  purposes  of  legal 
medicine. 

Modifications  off  MdrMt  proce$$. — Many  modifications  of  Marsh's  process 
have  been  proposed.  Thus  MM.  Danger  and  Flandin  bum  the  gas  in  con- 
nexion with  a  cooled  receiver,  so  that  a  solution  of  arsenic  is  thereby  obtained. 
They  make  it  the  medium  for  extracting  arsenic  in  a  state  fitted  for  testing. 
M.  Lassaigne  and  Dr.  Clark  cause  the  arsenuretted  hydrogen  to  pass  into  a 
solution  of  nitrate  of  silver,  whereby  arsenious  acid  (Lassaigne)  is  obtained 
in  solution,  and  arsenuret  of  silver  is  precipitated.  (Clark.)  Berzelius, 
Liebig,  and  Koppelin  and  Kampmann,  conduct  the  arsenuretted  hydrogen 
Aroogh  a  tube  instead  of  burning  it;  and  the  two  latter  chemists  dry  the  gas 
by  making  it  pass  over  fused  chloride  of  calcium.  The  tube  is  then  heated, 
and  a  clear  rinf  of  metallic  arsenic  becomes  deposited  at  a  little  distance^  from 
the  point  to  which  the  heat  is  applied.  This  result  depends  on  the  fact  that 
arsenuretted  hydrogen  is  easily  decomposed,  and  its  arsenic  is  then  separated 
at  a  moderate  heat  without  loss.  All  other  metals  which  combine  with  hydro- 
gen are  deposited  in  the  spot  which  is  heated,  and  do  not,  like  arsenic,  form  a 
well-defined  ring  in  front  of  it.  Mr.  Morton  proposes  to  produce  the  hydrogen 
by  the  galvanic  decomposition  of  water,  instead  of  by  the  action  of  sulphuric 
acid  and  water  on  zinc.  In  this  way  it  is  expected  Uiat  we  shall  get  rid  of  all 
the  objections  to  the  presence  of  arsenic  or  other  impurities  in  the  materials 
employed,  the  hydrogen  evolved  in  this  case  being  absolutely  pure.  Mr.  Ellis 
1ms  advised  that  the  arsenuretted  hydrogen  instead  of  being  burnt,  should  be 
decomposed  by  passing  it  over  the  dried  oxide  of  copper, — 3ie  gas  is  absorbed 
widiout  the  aid  of  heat,  and  water,  with  probably  arsenite  of  copper,  resulte. 
Arsenious  acid  is  then  obtained  by  heating  the  oxide  of  copper  in  a  tube. 
There  are  more  inconvenieneep  attending  the  use  of  some  of  these  plans  flian 
are  met  with  in  the  original  apparatus  of  Marsh.  M.  Blondlot  has  made  a 
Bseiul  suggestion  for  controlling  the  production  of  gas.  He  uses  a  WoolTs 
botfle  wiUi  three  openings,  one  for  pouring  in  the  acid,  one  for  allowing  the 
escape  of  the  gas,  and  the  third  for  a  glass  rod  which  is  capable  of  being  raised 
flirough  the  cork  out  of  the  acid  liquid.  On  the  lower  end  of  this,  a  piece  of 
pure  zinc  is  rolled  spirally,  and  by  plunging  it  into  or  withdrawing  it  from  the 
acid,  the  production  of  araenuretted  hydrogen  is  completely  under  command. 
rOomptes  Rendus,  1846,  ii.  82;  and  for  a  ftdl  aooount  of  the  apparatus,  see 
Journal  de  Chimie  M^d.  1845, 616.) 


In  the  application  of  this  ingenious  process,  the  solid  or  liquid  suspected  to 
contain  anenicy  is  boiled  with  about  one-sixth  part  of  pure  muriatia  ao|d»  and 
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#«i^of  bright  copper  foil  or  wire  is  introduced.  If  arwnic  be  pfefltnl  ewen 
m  smaQ  quantity,  the  copper  acquires  either  immediately  or  wilhtn  a  finr 
minutes  a  dark  iron-gre^  coating  from  the  deposit  of  that  metal.  This  is  apt 
to  scale  off,  if  thearsemc  be  in  laige  quantity,  or  if  the  liquid  be  long  boiled* 
We  remove  the  slip  of  copper,  wash  it  in  water,  dry  it«  wad  gndually  heat  it 
in  a  reduction-tube,  when  arsenious  acid  will  be  sublimed  in  minute  oetohedral 
crystals :  if  these  should  not  be  apparent  from  one  piece  of  copper,  several 
may  be  successively  introduced.  A  large  surface  of  copper  may  be  in  this 
way  at  once  covered — ^the  grey  deposit  scraped  off,  and  the  powder  gently 
heated  in  a  reduction-tub^.  This  test  succeeds  perfectly  with  powdered 
anenicf  the  arsenites,  arsenic  acid,  the  araeniates,  and  orpiment.  It  will  even 
sepurate  the  arsenic  from  the  arsenite  of  copper,  and  from  a  common  lead-shot. 
When  the  quantity  of  arsenic  is  small,  the  copper  merely  acquires  a  feint 
violet  or  blueish  tint,  and  the  deposit  is  materially  affected  by  the  quantity  of 
water  present,  or,  in  other  worck,  the  degree  of  dilution.  But  one  great  ad*- 
vantage  is,  that  we  are  not  obliged  to  dilute  the  liquid  in  the  experiment*  and 
there  is  no  loss  of  arsenic : — the  whole  may  be  removed  and  collected  by  the 
introduction  of  successive  portions  of  copper.  This  process  is  extremely  . 
delicate,  the  results  are  very  speedily  obtained,  and  are  highly  satislaetory. 
One  caution  is  to  be  observed,  ••  e*  not  to  remove  the  copper  from  the  liquid 
too  soon«  When  the  arsenic  is  in  minute  quantity,  the  deposit  does  not  take 
place  sometimes  for  a  quarter  of  an  hour.  If  the  copper  be  kept  in  for  an 
hour  or  longer,  it  may  acquire  a  dingy  tarnish  merely  from  the  action  of  the 
acid.  This  is  known  from  arsenic  by  its  wantof  metollic  lustre,  and  its  being 
easily  removed  by  friction. 

Obf€ciiont  to  HeimehU  proctiB, — Certain  objections  have  been  urged  to  this 

test;  ^Thos  arsenks  may  be  present  in  the  muriatic  acid:  tMs  is  at  once  an* 

swered  by  boiling  the  copper  in  a  portion  of  the  muriatic  add  before  adding  the 

suspected  Uquld»    This  should  always  be  a  preliminary  experiments    A  more 

important  objection  isi  that  ottier  metals  are  liable  to  be  deposited  on  copper 

under  similar  circumstances.    Thus  tilts  is  the  case  with  •^n/ifitottyi  whether  hi 

the  state  of  chk)ride  or  of  tartar  emetic;  nor  is  it  always  possible  to  distinguish 

by  the  appearance,  the  antlmonial  from  the  arsenical  deposit.    Should  thd  qdaih  * 

tity  of  antimony  be  smalit  the  deposit  is  of  a  vk)let  tint|  if  laiige,  of  an  iroh^grey 

cak>ur,  exactly  like  arsenic»     Tin  and  Lead  give  a  tarnish  under  the  same  cir«» 

eomstances,  but  there  is  no  decided  metallic  deposit  on  the  copper.    BUmtUk 

produces  a  deposit  very  closely  resembling  that  of  arsenic.    With  respect  to 

Mercury  and  Silver^  a  metallic  deposit  takes  place  in  each  case  without  bdUing* 

In  a  salt  of  nickel  or  cadmiomi  the  copper  undergoes  no  change;  hence  this  is 

another  important  distinction  between  cadmium  and  arsenk;.    Lastiyi  if  an  alka* 

line  sulpburet,  or  sulphuretted  hydrogen,  be  present  in  the  liquid,  the  surface  of 

the  copper  will  become  tarnished ;  but  this  efifect  takes  place  on  contact  without 

boOing,  and  without  rendering  the  addition  of  muriatic  acid  necessary.    There 

Is  one'  answer  to  all  these  objecttons,  namelyi  that  from  the  arseniod  deposit, 

oetohedral  crystals  of  arsenious  eeid  may  be  procured  by  elawfy  heating  the 

slip  of  copper  or  the  grey  deposit  scraped  from  it  in-  a  redaction*tube.    tf  this 

experiment  be  carefully  performed^  a  ring  d*  white  arstoious  acid  wUl  bb  easfly 

obmhied ;  this  may  be  bc^ed  in  a  fbw  drops  of  water,  and  tested  with  tM  amouK 

nio-nitrate  of  silver  and  sulphuretted  hydrogeti.    Stich  a  ocMrroboratibn  is  neces^ 

sary,  because  the  crystalline  form  of  arsenious  Hcid  Is  not  always  distinguish* 

able;  and  the  antlmonial  deposit  gives  a  white  amorphous  sublimate^  iAMu 

however.  Is  quite  insoluble  in  water*    Care  most  be  taken  tiot  to  mistake  mi^ 

nute  spherules  of  water  for  detached  crystals  of  arsenidiis  ilcid.    (S«je  page  289.) 

The  bcttlty  of  applykig  this  ptfooesSk  renders  it  necessaiy  tmit  the  ezperi- 

sseotalist  shookl  be  guarded  in  hki  InferenoeA    It  is  not  oabrely  by  the  prtfdoo*. 
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tt0n<if  ft  Min  on  copper,  that  ho  jadges  of  ^prosence  of  anenlc,  but  bjr  tR 
fesonverakMV^df  the  4epoeM  eaufng  the  stain,  to  arsenioas  acid,  demonstrable 
bf  \H  cPfitalliiie  tbna  or  its  ehemical  properties.  If  a  deposit  talce  place  on  cof>- 
pen  hot  aneaiouB  add  cannot  be  obtained  bj  heating  it,  then  the  evidence  of  its 
baving  been  cwoaed  by  arsenic  is  d^efective.  Owing  to  the  neglect  at  these  cor- 
roteratlve  nsolts,  antimony  has  been  mistaken  for  arsenic.  As  tartarized 
Mitiaaaay  and  Jame^s  powder  are  fraqoentfy  employed  in  medidne,  and  may 
•list  in  the  slomaeh  at  the  time  of  death,  it  is  highly  necessary  to  guard  agzdnst 
such  a  serious  follaey.  If  by  heating  the  coat^  copper  we  procm«  a  mixed 
iabttiDale  of  a  dosbcftal  aatare,  it  is  necessary  to  file  off  the  ring  of  glass  con- 
talning  k,  tediioe  it  to  powder,  and  boil  it  in  a  few  drops  of  distilled  water. 
The  arsenioM  add  only  becomes  dissolved, — the  oxide  of  antimony  being  inao- 
lufale  in  water.  Unless  from  this  sdntion  we  procnre  the  reactions  Indicated 
>ith  the  ammonlo-nitrate  of  silver,  ammonio-salphate  of  copper,  and  solphoretted 
hydrogen  ^as,  there  can  be  no  certainty  that  the  deposit  on  copper  was  owing 
to  the  pfeacnee  of  arsenia  The  larger  the  sariace  of  copper  presented  in  a  small 
Mil,  the  greater  wUI  be  the  quantity  of  arsenious  acid  obtained.  It  was  this 
whieh  induoed  aoe  two  years  since,  to  substitnte  for  copper-foil  the  finest  copper* 
gauae  or  woven-wire,  containing  sixteen  thousand  apertures  to  the  square*iDcb« 
The  surfiice  here  presented  is  exceedingly  great.  After  the  deposit  has  taken 
plaoe^.thegMiae  should  be  pressed  between  folds  of  blotting-paper,  and  then 
welWdried  above  the  flame  of  a  lamp^  It  may  now  be  rolled  into  a  small  com- 
pass and  intfodiieed  into  a  reduetion^tube.  To  those  who  are  not  much  aoeoa- 
looted  to  aaalysis^  this  pian  may  be  more  convenient  than  that  of  scraping  the 
deposit  from  copper-foil  and  heating  the  powder.  Of  all  the  methods  of  detecting 
arsenic,  there  ia  none  so  sknple,  so  speedy,  or  so  easy  of  executton  as  this. 
Henee  it  has  already  in  great  part  superseded  most'  of  the  other  more  compiex 
jNTooesses  of  testing  for  this  poteon. 

Dtlieactf  of  BeiniM$  |»roctff. -^This  test  ikited  to  detect  the  4,000th  part  of 
a  grain  of  arsenie  in  thirty  drojps  of  water,  the  dilution  being  equal  to  120,000 
times  the  weight  of  the  arsenic.  The  deposit  on  copper  commenced  with  « 
Tkilei-cokMired  Ska,  wlien  the  quantity  of  arsenious  acid  was  equal  to  the  8,000th 
part  of  a  grain  in  thirty  drops  of  water,  or  under  a  dOution  of  90,000  times  ita 
weight.  H'waa  also  very  decided  with  the  2,000th  part  of  a  grain  in  the  saoie 
quantity  of  water,  tnit  in  neither  of  these  cases  could  octohedral  crsrstals  of  ar«i 
seniooa  acid  be  obtained  by  heating  the  copper.  The  foHo wing  experiments  wfll 
show  Imw  this  test  is  liable  to  be  afiected  by  dilutfon  :«-4he  copper  was  coated 
in  ft  few  aeeonds,  when  lioiled  in  a  solution  containing  the  4,000th  part  of  a  grahi 
ki  ten  drops  of  water,  although  the  test  bad  foiled  to  detect  the  same  weiglit  of 
aneak!  in  three  times  that  quantity  of  water.  So  again,  the  2,160th  part  of  a 
graift  ia  thhty  dvops  of  water  gave  an  arsenteal  deposit  on  copper;  while  the 
same  weiglit  ki  half  an  ounce  of  water,  did  not  produce  any  eflft^ct  on  the  metaL 

OALVAiaC  TEST. 

If  a  small  quantity  of  anenic  in  sohition,  acidulated  witfi  mtnriatie  acid,  be 
pbeed  ia  a  piatina  capsale,  and  a  piece  of  xinc  foil  introduced,  a  galvanic  action 
ansiies,  by  wkicli  metattic  arsenic  ia  deposited  on  the  piatina  in  a  thin  film* 
The  capsule  my  be  washed,  dried,  and  gently  heated.  A  plate  of  glass  placed 
over  it,  will  ealleet  the*. arsenious  acid,  into  which  the  metallic  arsenie  is  oon« 
irarted  by  aubtination.  I  have  found  in  this  experiment,  that  die  arsenic  ie 
depofitad  as  tnaoh  on  the  xinc  as  on  the  piatina,  and  &ere  is  agieat  loss  of 
arseaie  lit^ni  the  piodacaion  of  arsenuretled  hydrogen.  On  the  whole,  this  ie 
by  no  means  an  adviaabte  mode  of  testing;  and  it  is  at  the  same  time  far  infe«^ 
liarmdiitfeaoy  tO'  tiM  ptostss-  of  Ma»h  and  Beinseh.    So  much  arsenic  ie 
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ommdmHjt  depdiiit«d  on  iim  aAo«  that  by  hemliiif  it  slowly  in  a  redaction* 
tube,  oetohedial  oryatak  of  ananioui  aoid  may  be  readfly  proewred  from  it. 

ArtmieinJiqmidi  eontmining  orgamt  mati^r. — ^Anenioiii  acid,  when  in  a 

stale  of  eolation,  Is  not  liable  to  be  pneiiif^taied  by  any  anim^  or  vegetable 

pniMnplee,  althoo|^  all  each  eubetBoeei  render  it  less  aoluUe  in  water.    The 

uqnid  for  aaalym  ahonld  be  filtN^  tiirouflfh  muslin,  cotton,  or  paper,  in  order 

to  separate  any  insolaUe  matters.    Should  it  be  coloured,  ^is  is  of  little  mo» 

ment,  pioidded  it  be  clear.    If  visckl,  it  should  be  diluted  with  water  and 

boiled  with  a  small  (fuaatity  of  muriatic  acid;  on  standing,  a  deposit  may  take 

place,  aoad  this  should  be  separated  by  a  filter.    As  a  trial-test,  we  may  now 

boil  in  a  portion  of  the  liquid,  strongly  acidulated  with  pure  muriatic  acid,  a 

riip  of  bright  copper.    In  a  few  seconds,  if  arsenic  be  present,  this  will  acquire 

'  a  grey  m^lic  coating.    If,  after  half  an  hour,  the  copper  remain  unchanged, 

the  arsenic,  if  (NPesent,  must  be  in  extremely  minute  proportion;  if,  <m  the  other 

hand,  the  copper  be  covered  by  a  grey  deposit,  it  should  be  dried  and  heated 

in  a  reductionotube  in  the  way  ahready  described,  in  order  to  obtain  from  it 

oetohedral  oryetals  of  arsenious  acid.     From  several  such  slips  of  copper,  or 

copper  gauze,  a  quantity  of  metallic  arsenic  may  be  procured,  sufficient^  on 

reconversion  to  arsenious  acid,  to  allow  of  a  solution  in  water  being  made,  to 

which  all  the  liquid  tests  may  be  applied.     One  obstacle  to  the  use  of  the  gauie 

is,  that  oily  and  other  kinds  of  animal  matter,  not  easily  removed  by  washing 

in  water,  may  adhere  to  it.     Digestion  in  ether  and  alcohol,  slightly  warmed, 

will  free  it  fross  these  substances,  which  are  apt  to  become  sublimed  by  heat, 

and  obscure  the  result:— -but  it  should  be  again  washed  in  water  and  dried 

before  heat  is  applied  to  it     When,  however,  much  oily  matter  is  present,  it 

is  better  to  boil  the  organic  substance  with  muriatic  acid,  and  filter  the  liquid 

through  a  wet  JUttr  before  introducing  the  copper-gauze.    In  this  way  the  fat 

and  solid  organic  impurities  may  be  separated.     An  even  coating  of  arsenic 

was  by  this  process  obtained  on  copper-gauze  from  the  decomposed  tissue  of 

die  stomach  of  a  person  who  had  been  buried  nearly  two  years.     As  the  gauae 

is  remarkably  hygrometric,  it  requires  to  be  thoroughly  dried  in  a  vapour-bath 

before  it  is  submitted  to  heat  in  a  reduetion-tabe.    Should  there  be  any  doubt 

whether  the  sublimate  be  caused  by  spherules  of  water  or  particles  of  arsenic, 

the  tnbe  itself  should  be  kept  some  time  in  a  vapour-bath.     Water  is  dissipated 

at  SIS^/   Arsenious  acid  requires  a  heat  of  nearly  370°  for  its  sublimation. 

By  this  process,  the  I44th  part  of  a  grain  of  arsenious  acid  was  detected  in 
two  fiuid-dradims  of  gruel,  milk,  porter,  and  other  organic  liquids,  in  so  many 
different  experiments.  It  was  also  thus  easily  separated  from  wine,  brandy, 
die  liquid  contents  of  the  stomach,  the  blood,  and  the  tissues  of  the  viscera. 
Here  our  analysis  might  be  closed,  if  the  object  were  to  determine  only  the 
pre$tnee  of  arsenic,  since  a  case  can  rarely  occur  in  medico-legal  practice,  in 
which  it  would  be  necessary  to  extract  the  whole  of  the  poison  from  the  con- 
tents of  the  stomach  or  intestines. 

Another  process  for  procuring  evidence  of  the  presence  of  diis  poison  in 
liquids,  has  consisted  in  transforming  the  arsenious  acid  to  the  state  of  sesqui- 
sdphuret,  and  in  decomposing  this  compound  by  an  alkaline  flux.  As  a  trial- 
test,  we  may  first  dip  a  piece  of  white  filtering  paper  into  the  suspected  liquid, 
and  expose  it  to  the  action  of  a  current  of  sulphuretted  hydrogen  gas  in  a  tube. 
If  arsenic  be  present,  the  paper  will  acquire  a  rieh  yellow  colour,  which  im- 
mediately disappears  on  dipping  it  into  a  solution  of  ammonia.  If  the  quan- 
tity of  arsenic  thus  taken  up  by  the  paper,  be  less  than  the  4000th  part  of  a 
grain,  there  will  be  no  change  of  colour.  We  then  test  about  half  an  ounce 
or  an  ounce  of  the  liquid  by  passing  the  gas  into  it  Should  the  liquid  for 
analysis  contain  oil,  it  may  be  separated  in  the  way  just  described.  Havinjg; 
25 
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satisfied  oumelves  thct  aisenie  is  present,  we  nay  get  rid  of  a  portkm  of  tii» 
organic  matter,  by  boiling  the  liquid  with  moriatie  or  aeetic  aeid,  and  filtering. 
This  object  may  be  furSier  accomplished  by  adding  to  the  liquid  when  cold, 
one-third  of  its  bulk  of  alcohol,  again  filtering  and  separating  the  alcohcd  by 
distillation.  Sulphuretted  hydrogen  gas  may  now  be  firedy  passed  into  the 
liquid  acidulated  with  either  of  the  acids  mentioned.  When  all  further  pre- 
cipitation ceases,  the  liquid  should  be  filtered,  the  precipitate  collected,  dis- 
solved in  ammonia,  and  precipitated  by  an  acid.  By  digesting  it  in  water, 
alcohol,  and  muriatic  acid  successively,  it  may  be  deprived  of  any  oiganic  mat- 
ter combined  with  it,  sufficiently  to  allow  of  its  reduction  by  soda-fiux  or  me- 
tallic silver  in  the  way  described.  The  sulphuret  has  sometimes  a  dark  brown 
colour  from  adherisig  organic  matter ;  it  is  then  better  to  transform  it  to  arsenic 
acid  by  boiling  it  in  nitro-muiiatic  acid,*— during  which  process,  the  oiganic 
matter  is  entirely  destroyed,  and  a  solution  of  arsenic  acid  is  obtained  and  ren- 
dered fit  for  testing,  by  digesting  the  evaporated  residue  in  distilled  water ;  or 
the  sulphuret  may  be  defiagrated  with  nitre,  and  arseniate  of  potash  then  pro- 
cured. In  this  case  the  surplus  nitric  acid  should  be  driven  ofi*  by  sulphuric 
acid.  An  abundant  deposit  of  metallic  arsenic  is  obtained  in  either  case  by 
boiling  the  liquid,  with  muriatic  acid  and  copper-gauze.  In  this  way  it  is  easy 
to  analyse  wine,  cofiee,  tea,  milk,  porter,  brandy,  and  similar  liquid,  for  arse- 
nic This  corroborative  test  is  necessary,  since  I  have  known  an  instance  in 
which  A  laige  quantity  of  orange-peel  having  been  eaten  and  caused  death,  the 
contents  of  the  stomach  acquired  a  yellow  colour  from  sulphuretted  hydrogen 
gas,  like  that  produced  by  arsenic.  There  was  no  deposit,  and  the  yellow 
•colour  did  not  disappear  on  adding  ammonia.     (Page  23.) 

Jlrsenie  in  oily  compounds* — It  has  been  already  stated  that  aisenic  is  soluble 
in  oiL  The  poison  may  require  to  be  analysed  either  in  this  state  or  mechani- 
cally difiused  in  fat,  butter,  tallow,  or  similar  substances.  From  all  of  these 
it  may  be  ssjpanuted  by  boiling  them  in  a  sufficient  quantity  of  water,  with 
-about  one-tenth  of  muriatic  acid.  The  aqueous  solution  may  then  be  freed 
Drom  the  oil  by  passing  it  through  a  filter  previously  saturated  with  water. 

Contents  of  the  stomach, — The  contents  of  the  stomach  are  often  mixed  with 
4umps  of  arsenic  which  may  be  separated  by  throwing  those  portions  that  do 
not  pass  through  a  filter  into  a  large  glass  of  distilled  water,  and  after  givii^ 
<to  it  a  circular  motion,  suddenly  pouring  off  the  supernatant  liquid,  when  the 
heavy  portions  containiiig  arsenic  will  be  found  at  the  bottom.  The  iump^ 
iinay  sometimes  be  left  in  the  contents  ^  they  may  then  be  easily  removed,  dried 
Km  filtering  paper,  an^  tested.  If  the  arsenic  has  been  taken  in  fine  powder, 
there  will  be  no  lumps,  but  it  will  probably  be  deposited  in  masses,  mixed  with 
mucus  and  blood,  «n  ^e  coats  of  the  organ  in  those  parts  where  it  is  much 
inflamed  and  ulcerated.  The  arsenic  in  this  state  looks  like  moistened  plaster 
of  Paris,  but  it  is  of  a  darker  colour,  and  when  examined  by  a  lens  it  is  crys- 
talline. It  may  be  removed  on  a  spatula,  spread  in  masses  on  filtering  paper, 
and  slowly  dried.  As  it  dries,  the  granules  will  detach  themselves  from  the 
mass,  and  they  may  be  then  easily  tested  either  by  the  reduction  or  by  Reinsch'e 
process ;  t.  €.  by  boiling  the  suspected  particles,  or  even  the  stained  portions  of 
paper  on  which  the  oiganic  matter  has  become  dried,  with  muriatic  acid  and 
copper  gauze.  Mucus,  blood,  or  even  a  layer  of  the  mucous  membrane  of 
the  stomach,  may  be  thus  easily  tested.  This  is  in  general  the  only  method 
which  it  is  now  necessary  to  employ.  By  the  use  of  numerous  tests  and  pro- 
cesses, a  witness  only  exposes  his  evidence  most  unnecessarily  to  many  in* 
genious  objections.  It  is  sufficient  to  obtain  the  deposit  on  copper :  we  then 
convert  this  by  heat  lo  .arsenious  acid, — which  may  be  dissolved  in  water,  and 
4he  silver,  copper,  and  sulphuretted  hydrogen  tests  applied  to  the  solution  with 
the  usual  results.    In  this  way  we  avoid  the  troublesome  and  complex  mediod 
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of  sepanliiig  oiganic  matter  from  artenic.  Care  must  be  taken  in  examining 
a  stomach  not  to  confound  pieces  of  bread  or  lumps  of  fat  or  adipocere  with 
arsenic.  Small  portions  of  such  substances  appear  very  much  like  lumps  of 
Ifae  poison.  BreSul  is  easily  known  by  its  being  turned  blue  by  iodine- water, 
and  fat  or  adipocere  is  detected  by  laying  the  substance  on  a  piece  of  white 
fihering-paper  and  passing  beneatli  it  a  hot  spatula — the  fat  melts  and  is  absorb^ 
ed  by  Sie  paper :  if  the  mass  be  arsenic,  it  will  become  simply  dried. 

Arsenic  noi  always  dissolved, — ^The  fact  that  the  liquid  contents  yield  no 
arsenic,  must  not  lead  us  to  suppose  that  the  poison  is  absent,  I  have  found 
solid  arsenic  spread  over  the  coats  of  the  stomach  in  two  cases,  when  the  liquid 
contents  yielded  no  traces  of  the  poison  in  solution.  In  the  same  way  I  have 
detected  no  arsenic  dissolved  in  tea  when  it  was  abundant  in  the  sediment 
{Queen  v.  Lever,  1845.)  If  none  should  be  found  either  dissolved  in  the  con- 
tents of  the  stomach  or  on  the  surface  of  the  organ,  we  must  cut  off  the  inflamed 
and  ulcerated  portions  of  the  mucous  coat,  and  boil  them  with  diluted  muriatic 
acid  and  copper  for  half  an  hour.  The  liquid  may  be  then  filtered  and  tested. 
It  ofien  happens  that  no  arsenic  can  be  detected  in  the  contents  of  the  stomach 
or  vomited  matters,  until  af^  they  have  been  boiled  for  at  least  one  or  two 
hours. 

Arsenic  not  always  present, — It  is  an  important  medico-legal  fact,  that  in 
nany  undoubted  instances  of  arsenical  poisoning,  not  a  trace  of  the  poison  can 
be  found  in  the  stomach  or  its  contents.  Several  of  these  cajses  have  occurred 
to  ray  knowledge.  In  one,  a  girl  took  an  ounce  of  the  poison,  and  died  in 
seventeen  hours :  there  was  much  vomiting  and  puiging,  and  the  stomach-pump 
was  used,— -facts  that  might  sufficiently  account  for  the  non-detection  of  poison 
in  the  body.  In  a  second,  nearly  two  ounces  of  arsenic  were  swallowed,  and 
the  person  died  in  eight  hours.  No  arsenic  was  discovered  in  the  stomach. 
£ven  when  there  has  been  no  vomiting  and  puiging,  the  poison  is  not  always 
Ibund,  but  then  the  dose  is  generally  small.  Thus,  in  the  case  referred  to  me 
by  Mr.  yeasy,no  arsenic  could  be  detected  in  the  stomach,  duodenum,  or  their 
contents,  although  the  patient  had  neither  vomiting  nor  purging.  Reasons 
have  been  already  assigned  for  the  non-discovery  of  the  poison.  (See  ante,^ 
p.  1 14.)  In  cases  of  rapid  death,  however, — ^when  the  poison  cannot  be  found 
in  the  contents  of  the  viscera,  it  may  always  be  discovered  in  the  tissues. 

Quantity  of  arsenic  detected,-^The  value  of  the  chemical  evidence  does  not 
depend  en  the  discovery  of  any  particular  quantity  of  poison  in  the  stomach, 
-—it  is  only  necessary  that  the  evidence  of^  its  presence  should  be  clear  and 
satisfaetory.  In  the  case  of  Margaret  fVishart,  Dr.  CJ^ristison  did  not  detect 
more  than  the  one-fortieth  of  a  grain  of  arsenic  in  the  coats  of  the  stomach ; 
but  this  was  deemed  sufficient  chemical  evidence,  and  the  prisoner  was  con- 
demned and  executed.  (Edin.  Med.  and  Surg.  Journ,  xxvi.  33.)  Neverthe- 
less there  is  a  strong  prejudice  among  lawyers  that  the  chemicad  evidence  is 
defective  unless  the  quantity  found  be  sufficient  to  cause  death.  (See  ante,  p.. 
117.)  In  the  celebrated  case  of  Madame  Laffarfce,  Orfila's  evidence  waa 
strongly  objected  to  on  this  ground.  He  admitted  that  the  quantity  which  ho 
obtained  from  the  body  of  the  deceased  was  too  small  to  be  weighed,  but  esti-^ 
mated  it  roughly  at  half  a  miligramme,  t.  e.  about  the  one  hundred  and  thirtieth 
part  of  a  grain ! 

Presence  of  arsenic  in  articles  o//oorf.— -This  poison  is  not  likely  to  be 
met  with  as  an  aeoidental  impurity  in  substances  used  for  food.  Some  remarks 
will  be  made  hereafter  (p.  302)  upon  its  alleged  presence  in  corn  which  has 
been  dressed  with  arsenic  for  agricultural  purposes.  So  far  as  I  have  been 
able  to  ascertain,  there  is  only  one  other  oase  in  which  arsenic  may  be  found 
in  articles  used  for  food— t.  e,  in  Vinegar,  as  it  is  prepared  by  the  decompo- 
silion  of  acetate  of  soda  made  from  pyroligneous  acid.    M.  Chevailier  detected 
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this  impurity  in  some  wood-yiaegar  which  he  was  required  to  examine  ofieWI|r* 
The  proportion  of  metallic  arsenic  found  in  it  was  the  l-3900th  part,  or  less 
than  seven  grains  to  thirty-five  ounces*  The  vinegar  was,  however,  of  that 
strength  that  it  would  require  dilution  with  five  or  six  parts  of  water  before  it 
would  be  employed  for  culinary  or  alimentary  purposes :  hence  the  qnantiiy 
of  arsenic  present,  was  insufficient  to  occasion  any  injurious  oonsequenees, 
or  to  interfere  with  the  inferences  from  a  chemical  analysis.  The  cauee  of 
the  impurity  was  clearly  traced  to  the  sufphuric  acid  used  in  the  distillation 
of  the  acetate  of  soda.  This  acid  (obtained  from  pyrites)  contained  arsenic. 
Hence  M.  Chevallier  recommends  as  a  precaution,  Uiat  no  vinegar  should  be 
allowed  to  be  sold  as 'an  article  of  food,  except  that  which  is  prepared  by  fer- 
mentation.   (Journal  de  Chimie,  1846,  330.) 

Detection  of  abiorbtd  orhenic  in  the  tiisuet, — When  arsenic  cannot  be 
detected  in  the  contents  of  the  viscera,  it  is  necessary  to  adopt  some  method 
of  extracting  from  the  blood,  secretions,  muscles,  or  viscera  of  the  deceased, 
that  portion  of  the  poison  which  has  been  absorbed*  In  most  eases  of  acute 
poisoning  arsenic  will  be  found,  but  in  variable  quantities,  in  every  one  of  the 
soft  structures  of  the  body — ^more  abundantly  in  the  viscera  of  the  abdomen 
than  elsewhere.  In  general  the  medical  witness  has  it  in  his  power  to  make 
a  selection ;  but  even  here  criminal  ingenuity  may  be  exerted  to  defeat  his 
evidence.  In  a  case  tried  in  France  in  1846,  the  body  of  a  man  named 
GlcBckler,  who  was  alleged  to  have  died  from  poison  administered  by  his  wife, 
had  been  clandestinely  removed,  and  thrown  into  the  soil  of  a  privy,  whece  it 
was  subsequently  found.  The  abdominal  cavity  had  been  opened,  and  all  the 
viscera  removed,  with  the  intention  of  obliterating  all  traces  of  the  criminal 
act  which  had  been  perpetrated.  The  proofs  of  criminality  rested  entir^y 
upon  the  chemical  evidence,  for  the  symptoms  were  not  well-marked.  It  was 
clearly  proved  at  the  trial,  that  the  wound  in  the  abdomen  had  been  made  after 
death,  and  arsenic  was  readily  extracted  from  the  soft  parts  of  die  body  in 
sufficient  quantity  to  be  weighed.  The  accused  was  convicted.  (Gaz.  MM. 
Sept.  12,  1846,  726.)  From  this  account  it  will  be  perceived  that  but  for  the 
newly  discovered  processes  of  detecting  arsenic  in  the  tissues,  this  crime  must 
have  passed  undetected  and  unpunished.  Except  by  the  entire  destruction  of 
the  body  in  a  case  of  arsenical  poisoning,  a  criminal  cannot  now  defeat  the 
objects  of  a  chemical  investigation.  In  the  case  of  the  Queen  v.  Hunter^  tried 
at  the  Liverpool  Spring  Assizes,  1843,  arsenic  could  not  be  detected  in  the 
contents  of  the  viscera;  and  the  judge  suggested  that  the  muscles  or  organs  of 
the  deceased  should  have  been  examined.  This  case  shows  that  the  detection 
of  the  absorbed  arsenic  must  henceforth  form  a  part  of  the  duty  of  a  medical 
jurist,  when  his  other  chemical  experiments  fail  in  discovering  traces  of  the 
poison.  There  is  no  doubt  that  evidence  of  this  kind,  when  careftilly  obtained, 
will  be  received  by  a  Court  of  law.  In  the  c^se  of  the  Queen  t*  Tkofna$9 
tried  at  the  Cardiff  Summer  Assizes,  1843,  no  arsenic  was  found  in  the  oontenti 
of  the  stomach  and  intestines  of  one  of  Uie  deceased  persons;  but  the  poison 
was  detected  in  the  liver  by  incineration  with  nitre.  This  evidence,  although 
attacked  in  cross-examination  on  the  ground  (now  refuted)  that  arsenic  was  a 
natural  constituent  of  the  body,  was  received  as  a  satisfactory  proof  oi  the 
presence  of  the  poison. 

A  ease  occurred  not  long  since  in  France  which  clearly  shows  the  great  im- 
portance attached  to  this  branch  of  the  yialysis.  A  woman  was  accused  of 
having  destroyed  her  husband  by  arsenic.  The  witnesses  who  had  the  in- 
vestigation of  the  case,  detected  arsenic  in  the  liquid  contents  of  the  stomach 
in  well-marked  quantity,  but  they  omitted  to  extend  their  analysis  to  the  tissues. 
The  parties  who  were  required  to  express  an  opmion  of  the  eaose  of  death 
from  the  medical  facts,  declared  that  the  proo6  of  death  from  aisenio 
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iosnffieient,  because,  in  order  to  justify  this  inference,  the  poison  shouM  be 
detected  in  the  tissues  of  the  body.  The  counsel  in  defence  contended  that 
Ae  proof  of  poisoning  had  failed,  and  the  jury  acquitted  the  prisoner.  (Gaz. 
M^d.,  3  Janvier,  1846,  p.  18.)  It  is  very  true  that  in  an  unknown  case  the 
presence  of  arsenic  in  the  contents  of  the  stomach  may  not  be  an  absolute 
proof  of  death  from  this  poison,  unless  there  be  at  the  same  time  some  con- 
firmatory evidence  from  symptoms  and  post-mortem  appearances ;  yet,  when 
these  exist,  the  omission  to  examine  the  tissues  cannot  be  fairly  urged  as  an 
objection  to  the  medical  opinion  of  death  from  poison.  Thus  the  tissues  may 
contain  no  arsenic,  for  the  deceased  may  have  lived  sufficiently  long  for  its 
entire  elimination.  Nevertheless  there  are  few  cases  in  which  this  branch  of 
the  analysis  should  not  be  resorted  to,  although  it  entails  much  additional 
trouble.  The  detection  of  arsenic  in  the  tissues  make  it  clear  that  the  poison 
must  have  been  introduced  during  life,  and  that  it  has  most  probably  caused 
death;  its  detection  merely  in  the  contents  of  the  stomach  or  intestines,  does 
not  give  this  absolute  proof.  Besides,  the  poison  found  in  these  contents  is 
not  that  which  has  caused  death ;  this  exists  exclusively  jn  the  tissues  of  the 
organs.  (See  ante,  p.  117.)  It  is  worthy  of  remark  Aat  under  the  Medical 
Witnesses'  Act  (6  and  7  William  IV.  c.  Ixxxix,)  the  medical  practitioner  is 
only  reqnired  to  make  "  an  analysis  of  the  contents  of  the  stomach  or  intes- 
tines,'' and  for  this  only  is  a  fee  allowed ! 

The  processes  commonly  employed  for  the  discovery  of  arsenie  in  th& 
tissues  are  those  of  Orfila,  of  MM.  Danger  and  Flandin,  and  of  Reinseh. 

1.  Orfila  simply  dries  the  animal  matter  and  adopts  the  old  process  of  incine- 
ration with  nitre: — sulphuric  acid  is  afterwards  added  to  the  lixivium,  and  the 
sulphate  of  potash  produced,  is  separated  by  crystallization  from  the  more  soltv 
ble  arsenite  of  that  alkali,  which  is  one  of  the  products  of  incineration,  if  arsenfc 
be  present  in  the  animal  matter.  The  arseniate  formed  may  be  then  analysed  by 
Marshes  apparatus,  but  it  would  be  preferable  to  employ  keinsch's  process.  In 
this  way  Orfila  has  detected  arsenic  in  the  blood,  urine,  and  all  the  sod  organs 
of  poisoned  subjects;  but  it  appears  that  he  was  never  able  to  discover  the  poison 
in  less  than  eight  ounces  of  blood  and  a  larger  proportion  of  muscular  fibre ;  and 
he  speaks  of  the  occasional  necessity  ofdrying  and  incinerating  the  whole  body! 
I  have  examined  in  this  way  (bur  ounces  of  blood  taken  from  one  subject  by 
two  prscesses; — and  the  whole  of  the  duodenum  and  part  of  the  ilium  of  ano- 
ther,— both  of  whom  had  perished  under  the  acute  form  of  arsenical  poisoning, 
but  without  any  successful  result.  This  process  is  by  no  means  so  satisfactory 
as  the  next  to  be  described.  Orfila  has  more  recently  proposed  the  use  of  cblo^ 
Tine,  but  the  details  have  not  been  published. 

2.  MM.  Danger  and  Ffandin  carbonize  the  animal  matter  by  boiling  it  to  dry* 
ness  in  a  small  quantity  of  strong  sulphuric  acid,,  about  one-third  the  weight  of 
the  dried  organic  matter.  They  digest  the  resulting  carbonaceous  ash  In  nitro- 
muriatic  acid,  and  after  drivhig  off  the  acid  by  a  moderate  heat,  treat  the  residue 
with  distilled  water.  This  yields  arsenic  acid,  if  arsenic  were  present  in  the 
Tiscera,  a  compound  easily  discovered  by  Marshes  or  Reinsch's  process.  In 
pursuing  this  process,  I  obtained  from  seven  ounces  of  the  liver  of  a  man  poi- 
soned by  arsenic,  about  a  dozen  minute  sublimates,  as  welt  as  the  actioa  of  the 
vapour  of  the  flame  on  ammonia-nitrate  of  silver.  M.  Blondlot  has  lately  advised 
that  the  carbonization  should  not  be  carried  to  dryness^  as  it  occasions  a  loss  of 
arsenic ;  but  when  the  liquid  is  of  a  pasty  consistence,  he  passes  into  it  a  ctirrent 
of  chlorine;  the  liquid  is  then  filtered,  and  introduced  into  Marsh's  apparatus, 
where  it  produces  but  Tittle  frothy    (Comptus  Rendus,  1845,  ii.  32^) 

3.  The  process  of  Reinsch  is,  however  more  easily  applied  than  those  just  de-* 
scribed ;  it  is  simply  this.  The  soft  organs  (and  for  this  purpose  the  liver  is  prefer^ 
ftble,}  are  to  be  out  into  very  smalt  pieces  and  boiki  la  a  itt&xtare  of  one  pan  of 
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pare  muriatic  acid  and  eight  of  water,  for  tWb  hours,  or  untfl  the  whole  of  tM 
organic  matter  becomes  a  soft  magma.  The  liquid  may  then  be  strained,  and 
the  residue  pressed.  If  the  quantity  be  large,  it  may  be  concentrated  by  eva- 
poration.  The  copper  gauze  or  foil  should  be  next  introduced,  and  half  an  hour 
or  an  hour  allowed  for  the  deposit  if  necessary.  Should  a  deposit  be  formed, 
its  nature  must  be  positively  determined  in  the  way  already  described  (p.  289.) 
I  have  had  occasion  to  apply  this  process  to  the  detection  of  absorbed  arsenic  in 
the  tissues  in  many  cases  of  arsenical  poisoning  with  satisfactory  results.  A 
witness  in  making  use  of  it,  must  always  be  prepared  to  meet  with  the  following 
objection-^namely,  whether  a  deposit  resembling  that  of  arsenic  may  not  be 
formed  on  the  surface  of  copper  by  long  boiling  with  animal  matter  (free  from 
poison)  and  muriatic  acid.  Having  tried  on  several  occasions  the  liquid  con- 
tents of  the  human  stomach,  the  viscera,  and  even  common  muscle  (beef,)  aa 
well  as  various  articles  of  food,  in  order  to  determine  this  point, — the  result  haa 
been,  that  except  when  arsenic  was  added,  or  when  there  was  a  very  strong 
suspicion  of  its  presence,  no  metallic  deposit  was  formed  on  the  copper.  The 
metal  came  out  of  the  vessel  vntarnished,  or  there  was  only  a  slight  superficial 
discoloration  (from  oxide)  easily  removed  by  friction.  It  would  be  wrong  how- 
ever, to  say,  whatever  suspicions  may  exist,  that  arsenic  was  present  in  any 
ease,  unless  arsenious  acid  was  obtained  from  the  deposit.  The  analyst  should 
remember  that  the  liver,  spleen,  and  kidneys,  are  the  organs  t)est  fitted  for  yield- 
ing arsenic  under  these  circumstances.  The  urine  also  contains  it  in  the  living 
and  dead  body. 

4.  Another  plan  for  detecting  poison  in  the  tissues,  consists  in  combining  the 
processes  of  Flandin  and  Reinsch,  i.  e,  by  carbonizing  the  tissues  with  sulphuric 
acid,  and  then  digesting  the  dry  ash  in  muriatic  acid  and  water.  (For  some 
additional  remarks  on  these  processes,  see  ante,  p.  132.) 

The  detection  of  poison  in  the  tissues  has  become  of  late  years  an  indispen- 
sable part  of  the  chemical  evidence  in  those  cases  in  which  no  poison  can  be 
discovered  in  the  contents  of  the  stomach  and  intestines.  It  is  a  fact  of  grent 
Interest  to  the  medical  jurist,  that  in  whatever  way  arsenic  may  have  penetrated 
into  the  body,  it  appears  from  the  researches  of  Flandin  to  fix  itself  especially  in 
the  liver ;— -since  about  nim-tentlig  of  the  absorbed  arsenic  are  found  in  this  organ, 
the  other  tenth  being  unequally  difi'used  through  the  other  organs.  (Op.  cit.  i. 
bQSi.)  This  gentleman  does  not  consider  that  the  proportion  of  arsenic  present 
in  the  tissues,  is  always  in  a  ratio  to  the  quantity  of  blood  which  they  receive. 
He  was  never  able  to  detect  arsenic  in  the  brain,  spinal  marrow,  or  the  bones. 
The  lungs  contained  less  than  the  abdominal  viscera,  the  heart  less  than  tbe 
lungs,  and  the  muscles  less  than  the  heart.  Other  experimentalists  have,  how- 
ever, arrived  at  difierent  results.  Dr.  Brett  informs  me  that,  in  1846,  he  was 
required  to  examine  the  bodies  of  two  children  poisoned  by  arsenic,  which  bad 
been  buried  four  and  seven  weeks  respectively.  In  one  there  was  redness  of 
tbe  mucous  membrane  of  the  stomach,  with  fixed  yellow  patches  in  this  organ 
and  the  intestines,  appearing  in  places  throughout  the  peritoneal  coat.  There 
was  a  bright  yellow  stain,  probably  from  imbibition,  on  the  thoracic  sur&ce  of 
the  diaphragm  as  well  as  on  the  surface  of  the  spleen :  these  were  not  separable 
by  washing.  The  stomach  contained  a  mixture  of  arsenious  acid  and  sesqai- 
aulphuret  of  arsenic.  The  tissues  were  examined  by  Reinsch*s  process  after  ttie 
organs  had  been  well  washed,  with  the  following  results.  The  diaphragm, 
limgs,  and  brain  yielded  arsenic;  the  pancreas  more  than  the  kidney;  tbe  lungs 
quite  as  much  if  not  more  than  the  liver.  In  the  second  child,  arsenic  was  clearly 
detected  in  the  tissues  of  the  stomach  and  intestines,  but  equivocally  in  the  liver, 
"{"he  boiling  of  the  tissues  in  muriatic  acid  for  the  extraction  of  arsenic  should 
tal^e  place  in  a  clo»t  xvMtl:  such  as  an  alembic,  or  a  capacious  retort  with  a  re* 
ceiygr  attached  to  it    There  is  beyond  all  doubt  a  loss  of  arsenic  when  this  pre- 
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eaotioii  is  not  ado|ited.  In  Mvy  1847,  the  following  experiment  vm  perfomed 
In  order  to  determine  tliia  point  Four  grains  of  arsenioos  add  were  dissolved 
ia  five  ounces  of  distilled  water,  to  which  five  drachms  of  concentrated  muriatic 
aoid  had  been  previously  added.  The  vessel  was  so  large,  as  to  prevent  the 
poesibility  of  any  liquid  being  carried  over  mechanically.  The  boiling  was  con- 
tinued for  two  hours,  when  nearly  one*half  of  the  liquid  had  been  collected  in 
the  receiver.  This  was  found  to  contain  arsenic  on  applylhg  Reinsch*s  process. 
It  has  been  long  known  that,  in  boiling  saline  s  ilution,  a  portion  of  the  salt  is 
<2arried  over.  Thus  when  a  solution  ^  carbonate  of  soda  is  boiled,  test-paper 
indicates  that  the  vapour  is  alkaline* 

It  has  been  already  stated  (ante,  p.  81,)  that  if  an  individual  survive  for  a 
period  of  from  ihirUen  iofiftua  doy^  die  absorbed  arsenic  will  probably  have 
entirely  disappeared  by  elimination  through  the  urine  and  secretions.    An 
analysis  may  therefore  fail  to  detect  it.    An  important  question  on  this  subject 
arose  in  the  French  case  of  LaeoMte.    (Auch.  Assises,  July  1844.)    The 
deceased,  wlio  was  alleged  to  have  been  poisoned  by  arsenic  criminally  ad* 
ministered  to  him,  had  for  some  time  before  his  deadi  employed  a  secret  medi- 
cine containing  arsenic,  for  die  purpose  of  curing  himself  of  an  eruption  of  long 
standing;  but  he  had  ceased  taking  this  medicine  for  fifiua  day9  previous  to 
his  deaUi.     The  prosecution  relied  strongly  upon  the  fact,  tlut  the  arsenic 
found  in  the  various  organs  of  the  deceas^,  must  have  been  administered  to 
him  since  the  period  at  which  he  had  discontinued  the  use  of  the  secret  medi- 
cine.   It  was  asserted,  that  within  fifteen  days  the  whole  of  the  arsenic  used 
medicinally,  must  have  become  eliminated.    All  the  medical  witnesses  agreed 
that  after  fourteen  days  no  absorbed  arsenic  would  remain  in  the  body ;  and 
M.  Flandin,  who  has  performed  many  experiments  on  this  subject,  considers 
this  the  extreme  limit  for  the  human  subject.     (Des  Poisons,  i.  739.)     His 
experiments  on  animals  gave  different  results :  in  young  and  healthy  dogs  the 
elimination  was  complete  in  from  six  to  ten  days ;  in  sheep,  thirty  days.    The 
diflerent  physiological  conditions  of  these  animals,  render  these  results  inappli- 
cable to  the  human  subject.     This  medical  inference,  in  the  case  of  Lacositj 
was  strongly  disputed  by  M.  Bonjean  of  Chambery.     He  mentions  a  case  in 
which  a  pati^t  took  medicinally  arseniate  of  soda,  prescribed  for  him  by  Dr. 
Cazenave.    In  twenty-four  days  he  took,  in  divided  doses,  only  three^uarter$ 
of  a  grain  of  arseniate  of  soda,  equsl  to  about  half  a  grain  of  arsenic  acid.     A 
month  after  h^  had  ceased  taking  the  arsenical  medicine,  M.  Bonjean  examined 
a  pound  of  his  urine,  and  from  this,  by  the  aid  of  Marshes  apparatus,  metallic 
arsenic  was  obtained.     M.  Bonjean  considers  that  absorption  is  more  complete 
with  small  doses  thsn  with  large  ;  but  this  does  not  remove  the  difficulty,  which 
is  to  explain  why,  when  a  substance  is  more  rapidly  absorbed,  it  should  not 
be  more  rapidly  eliminated.     An  account  of  the  case  of  LacotU  will  be  found 
in  Flandin.  (Des  Poisons,  i.  637;  see  also  Ann.  d'Hyg.  1846,  ii.  165;  and 
Monthly  Jonm.  Med.  Science,  Dec.  1845,  .933.)    It  is  extremely  doubtful 
whether  such  speculative  opinions  would  have  been  received  as  evidence  in 
an  English  court  of  law.     It  is  v^ry  likely  that,  in  most  cases,  arsenic  is  elimi- 
nated within  fifleen  days  ;  but  should  traces  of  the  poison  (unabsorbed)  remain 
about  the  alimentary  canal,  it  may  continue  to  be  eliminated  for  a  much  longer 
period.    Observations  are  neidier  sufficiently  numerous  nor  accurate,  to  justify 
our  fixing  so  close  a  limit. 

Arsenic  dUcavered  in  the  dead  body  after  lon^  pertods.-^When  the  poison 
is  really  present  in  the  stomach  at  the  time  of  death,  it  does  not  easily  disap- 
pear, and  it  may  therefore  be  discovered  for  a  long  period  after  interment 
White  arsenic  slowly  becomes  changed  to  yellow  sesquisulphuretby  the  evoIu« 
lien  of  sulphuretted  hydrogen  in  the  decomposition  of  the  stomach  or  its  con- 
imts.    It  fonns  then  a  deep  yellow  stain  on  the  suifiioe,  appearing  like  nrac^ 
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tard.  I  hftre  thus  found  it  eonverted  Id  ftulphuret  tventy'dglit  day*  aftor  in- 
terment {Reg.  V.  Jennings,  Berks  Lent  Assizes,  1845 :)  but  this  changre  may 
take  place  in  a  much  shorter  period.  In  recent  cases  tiie  conversion  is,  how- 
ever, in  general  only  partial,  as  white  ^ins  may  be  often  seen  in  die  yellow 
mass.  (See  post,  p.  378.)  .In  Mrs.  Smithes  case,  the  snlphuret  of  arsenie 
was  discovered  in  the  stomach  fourteen  months  after  interment  In  the  cases 
of  the  Cheshams  (Essex  Lent  Ass.  1847,)  which  I  was  lately  required  to  exa- 
mine, the  coats  of  the  stomachs  were  in  both  instances  deeply  dyed  with  laige 
patches  of  yellow  sulphuret  nineteen  months  after  interment  Arsenic  has 
been  detected  in  the  body  at  the  end  of  three  years  (Qaltier,  Toxicologie,  u 
87!D,)  and  even  after  seven  years.  (Devergie,  i.  818.)  WoWcr  is  stated  to 
have  detected  it  in  the  bodies  of  two  men  seven  years  and  six  months  afler 
burial ;  this,  however,  was  absorbed  arsenic,  and  the  process  pursued  was  iit>- 
cineration  of  the  soft  organs  by  nitre.  (Ann.  der  Chim.  und  Phann.  liii.  141  ; 
Chemical  Gazette,  1B45,  192  ;  Med.  Gaz.  xxxv.  655.)  The  longest,  period 
at  which  it  is  reported  to  have  been  detected  was  ten  years.  The  body  had 
In  this  case  become  reduced  to  a  skeleton.  A  confession  was  made  by  seme 
of  the  parties  concerned  in  the  murder :  corroborative  evidence  was  sought  for, 
and  as  it  was  asserted  that  a  large  dose  of  arsenic  had  been  given,  and  the 
person  had  died  in  twenty-four  hours,  the  remains  of  the  skeleton,  identified  as 
that  of  the  deceased,  were  submitted  to  chemical  examination,  when  arsenic 
was  readily  detected.  The  examination  of  another  skeleton  found  near  that 
of  the  deceased  led  to  a  negative  result :  no  arsenic  was  found.  The  jury 
were  satisfied  with  this  evidence,  and  returned  a  verdict  of  guilty.  (Journal 
de  Chimie  M^d.,  Fevrier  1847,  82.)  The  particulars  of  the  analysis  are  not 
given,  nor  is  it  stated  whether  the  earth  around  the  skeleton  did  or  did  not 
contain  arsenic.  When  the  contents  of  the  stomach  are  not  allowed  to  drain 
away,  the  poison  may  be  detected  after  a  very  considerable  period.  A  person 
died  from  the  effects  of  arsenic  on  the  2l8t  of  February,  1884,— the  poison 
was  at  the  time  easily  found  in  the  contents  of  the  stomach ;  these  have  now  • 
been  kept  for  upwards  of  thirteen  years  loosely  covered,  and  arsenic  is  stiH  as 
readily  to  be  detected  in  them  as  in  the  first  instance,  whether  Mark's  or 
Reinsch's  process,  or  sulphuretted  hydrogen,  be  employed. 

Inference  of  death  from  arsenic  when  the  poison  is  discovered  at  iengperioda 
ttfter  interment. — When  arsenic  is  discovered  in  the  remains  of  persons  who 
have  died  many  months  or  years  previously,  it  may  be  a  question  how  far  a 
medical  witness  is  entitled  to  infer  that  death  had  taken  place  from  poison.  I 
have  elsewhere  made  some  remarks  in  reference  to  one  branch  of  this  inquiry 
T(p.  61,)  where  it  is  assumed  that  something  is  known  concerning  symjHoms 
und  post-mortem  appearances,  and  the  case  is  recent  It  then  becomes  a  simple 
question  of  diagnosis  ;  for  it  is  undoubtedly  true  that  a  man  who  has  swallowed 
potson  which  requires  some  hours  for  its  fatal  operation,  may  die  of  latent 
disease  of  a  suddenly  fatal  kind.  But  the  case  is  difiTerent  when  we  are  ex- 
amining a  body  eighteen  months  or  two  years  after  death.  As  an  abstract 
proposition,  the  discovery  of  arsenic,  even  in  large  quantity,  in  such  a  case, 
would  not,  per  »p,  prove  death  by  poison.  It  would,  however,  furnish  strong 
presumptive  evidence  that  arsenic  was  the  cause  of  death,  especially  if  any  of 
the  poison  (absorbed  arsenic)  were  found  in  the  tissues  of  the  body*  This 
question  was  put  to  me  at  the  trial  of  the  Cheshams  (Essex  Lent  Assizes, 
1847,)  just  mentiotied.  In  the  stomach  of  one  child,  there  were  found  about 
ten  grains,  and  in  the  stomach  of  the  other,  about  twenty  grains  of  the  yellow 
sulphuret  of  arsenic.  The  mucous  membrane  beneath  was  of  a  dark  red 
icolour,  and  the  coats,  which  contained  in  every  part  an  abundance  of  absorbed 
arsenic,  were,  on  the  whole,  well  preserved,  I  did  not  examine  the  rest  of 
Hie  body,  and  had  the  exammation  been  made^  no  pkysiesl  eM»e  ef  sudden 
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4mib  ^ptgaliny  tjgltfcw  moatfai  befoiep  w»J*  Iwfya  been  ^rtectdU  EvidiBwe 
WM  given  to  Bhvvry  that  0110  ebild  died  in  etoBl  twen^-fonr  hew*  altor  tke 
oeoimenoeiBeBA  of  its  iilnessy  aad  thai  it  had  kfaoored  mder  eoalimHil  yomitmg 
aad  intesee  thint  Under  these  cireiiniataiioe*^  I  did  not  hesitate  to  state  tha^ 
an  my  optnunm  the  deceased  ehild  had  undoi^todly  died  from  die  effects  of 
poison ;  and  no  attempt  was  made  to  invalidate  this  opinion  on  the  pavt  of  the 
defence.  The  leairaed  judge  who  tried  the  ease  (Loud  Denman)  8«4*^quently 
oqggested  to  me  that  such  an  inference  from  the  discovery  of  poisoa,  coidd 
not  be  fairly  drawn  in  all  eases.  Some  corroborative  evidence  would  uup 
doubtedly  be  required  when  the  poison  was  slow  in  its  operation ;  and  this 
would  be  more  especially  necessary,  when  the  soft  parts  were  entirely  deoom- 
posed,  and  the  arsenic  was  found  mixed  with  disintegrated  portions  of  the 
skeleton. 

Jirsenic  in  the  9aU  of  cemeteriet, '^li  appears  from  the  researches  of  several 
tozicologists,  that  the  soil  of  grave-yards  oflen  contains  a  compound  of  arsenic, 
generally  in  an  insoluble  form.  In  eight  trials  on  four  different  soils,  Orfila 
found  three  of  them  arsenical.  He  used  about  six  pounds  of  earth  in  the  ex- 
periment.  As  there  was  no  sign  of  arsenic,  except  when  an  acid  was  used, 
he  inferred  that  it  existed  in  the  state  of  arseniie  or  arseniate  of  lime.  The 
researches  of  Flandin  have  corroborated  this  result;  and,  in  one  instance,  this 
experimentalist  estimated  that  the  quantity  of  arsenic,  in  an  insoluble  form,  in 
about  a  pound  of  earth,  did  not  exceed  the  twentieth  part  of  a  grain  1  Admit- 
ting the  existence  of  arsenic  as  a  natural  constituent  of  certain  soils,  it  becomes 
Important  to  determine  how  £»  it  may  affect  the  chemical  evidence  of  the  pre- 
sence of  this  poison  in  the  remains  of  bodies  which  have  undergone  exhurn*' 
ticm.  If  the  coffin  be  cracked  or  entirely  destrojred,  so  that  the  earth  has  be^ 
come  intermixed  with  the  remains,  and  Uiat  which  surrounds  the  coffin  yields 
traces  of  arsenic,  it  is  evident  that  no  reliance  could  be  placed  upon  the  infer- 
ence that  the  arsenic  existed  in  the  dead  body,  unless  the  poison  found  in  the 
remains  was  in  extremely  large  proportion.  The  reader  will  find  cases  in 
which  doubts  based  upon  the  origin  of  the  ^neaui  found  in  the  decomposed 
dead  body,  led  to  the  abandonment  of  chemical  evidence.  (Flandin,  Traits 
des  Poisons,  674, 683.)  A  difficulty  of  this  kind  cannot,  however,  whfu  proper 
precautions  are  taken,  often  present  itself  in  practice.  A  body  buried  in  a  coffin 
is  rarely  so  far  decomposed  as  to  become  covered  by  the  soil  from  the  disiib- 
ti^gration  of  th^  coffin  in  a  period  shorter  than  from  seven  to  ten  yean ;  and 
«ntil  such  a  complete  disint^iration  has  taken  place,  it  is  not  easy  to  perceive 
Imw  the  presence  of  an  insoluble  arsenical  compound,  as  a  natural  constituent 
of  the  soO,  can  present  any  objection  to  the  results  of  an  analysis.  In  the  ex- 
amination of  these  soils,  it  has  been  aseertained  that  no  arsenical  compound 
wltibU  in  water  has  existed  in  them ;  therefore,  if  distilled  water  should  yielu 
on  boiling  the  remains,  a  solution  of  arsenic,  the  presumption  is  that  it  could 
net  have*  been  derived  from  the  soil.  It  has  been  supposed  that  the  arsenic 
may  have  been  carried  by  percolation  from  the  soil  into  the  body:  but  in  this 
case,  as  Flandin  has  observed,  the  exterior  of  the  body  would  contain  more 
than  the  interior:  while  in  a  case  of  arsenical  poisoning  (except  when  depen- 
dent on  local  application)  the  liver  and  stomach  would  yield  more  than  the 
likin.  (See  Galtier,  i.  368;  Flandin,  i.  420,  741.^  M.  Devergie  thinks  that 
a  body  buried  without  a  coffin,  and  covered  simply  by  a  shroud,  might  thus, 
under  the  access  of  witer,  imbibe  arsenic  from  the  soU;  and  sudi  is  the  opi- 
nion of  M.  Yanden  Broeck,  even  when  the  compound  of  arsenic  is  perfecdy 
Insoinble  in  boiling  water.  (Flandin,  i*  443.)  This  opinion  is,  however, 
directly  opposed  to  observed  facte. 

/»  the  artenie  in  a  eotuhk  /orm^—- This  question  has  acquired  considerable 
importance  from  tiie  result  of  the  trial  of  EHzttbeih  Joknmm  for  poiscming  her 
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bMband  wilb  anenic.  (Liverpoel  Lent  Aifiaes,  1847.)  The  eecmed,  eoo- 
ceraug  wheee  giiilt«  moritlly  epeaking,  there  could  be  but  litde  doubt,  appean 
to  have  owed  her  acquittal  entirely  to  the  asaumption  that  araenic  in  a  $oUMe 
form,  might  have  found  itB  way  into  a  dead  body  through  a  crack  in  a  coffin, 
although  it  had  not  been  shown  that  the  soil  of  the  churchyard  where  the  body 
was  buried  contained  any  trace  of  the  poison,  either  soluble  or  insoluble ! 
Still,  so  {^  was  this  scientific  question  carried,  that  the  assumption  of  arsenic 
being  present  in  the  soil,  was  allowed  in  favour  of  the  prisoner.  The  deceased 
died  on  the  3d  of  December,  1846:  the  evidence  that  he  had  died  from  arse- 
nic, was  not  then  rendered  complete  by  the  post-mortem  examination  and  anar 
lysis.  The  body  was  exhumed  on  the  9th  of  March,  1847 ;  and  Mr.  Watson, 
of  Bolton,  to  whom  I  am  indebted  for  the  particulars  of  the  case,  examined  die 
viscera.  This  gentleman  clearly  detected  arsenic  in  the  liver,  intestines,  heart 
and  blood,  kidne3rs,  gullet,  and  tongue,  and  in  the  muscular  substance  of  the" 
rijl^t  thigh.  The  largest  proportion  of  poison  was  derived  from  the  liver, 
kidney  and  intestines;  and  the  smallest  quantity,  amounting  to  only  an  ex* 
ceedingly  slight  trace,  was  detected  in  the  heart  and  blood.  Mr.  Watsondid 
not  hear  the  medical  evidence  given  at  the  trial,  in  consequence  of  bis  having 
been  ordered  out  of  court  with  the  other  witnesses :  but  it  appears  that  Mr. 
Leigh,  the  chief  medical  witness,  who  was  present  at  the  exhumation  of  the 
body,  stated  in  his  evidence  that  there  was  a  large  quantity  of  ^ fluid  blood'' 
in  the  body.  When  asked  by  the  judge  to  account  for  this,  he  said  he  thought 
it  might  have  arisen  from  the  penetration  of  water,  as  the  grave  was  wet,  and 
the  coffin  was  split  from  one  end  to  the  other.  The  body  had  only  been 
buried  diree  months,  but  the  wood  was  very  thin,  and  had  apparently  cracked 
from  the  superincumbent  weight  of  earth.  The  judge  then  a^ed,  <«  Supposing 
there  to  be  arsenic  in  the  soil  of  the  churchyara,  was  it  not  possible  for  some 
of  that  arsenic  to  be  washed  into  or  introduced  into  the  body  along  with  the 
water?"-- to  which  Mr.  Leigh  replied,  he  thought  it  was  possible.  The 
counsel  for  the  prosecution,  not  knowing  probably  how  to  frame  his  scientifie 
questions  so  as  to  have,  after  this  statement,  a  proper  and  dear  explanation 
from  Mr.  Watson  as  to  how  far  the  arsenic  found  in  the  body  was  or  was  not 
likely  to  be  due  to  the  assumed  presence  of  soluble  arsenic  in  the  soil,  and  its 
introduction  into  the  body  by  water  ;-Hind  Mr.  Watson,  not  knowing  what  aa 
important  point  respecting  his  chemical  evidence  had  been  thus  raised  dnringf 
his  compulsory  exclusion  from  the  court,-«this  very  material  statement  was 
allowed  to  pass  to  the  jury  as  not  only  a  possible  but  a  probable  mode  of  ac- 
counting for  the  presence  of  arsenic,  not  in  the  blood  only,  but  in  the  liver,the 
kidney,  intestines,  and  even  the  tongue^  (B$ophagu$f  and  mu9cle$  oftht  thigh  t 
The  first  intimation  which  Mr.  WatEM>n  received  of  the  mode  in  which  his 
chemical  evidence  would  be  applied,  was  in  the  charge  of  the  learned  judge  to 
the  jury :  and  there  can  be  no  doubt  that  from  arsenic  not  being  clearly  detected 
in  December,  the  jury  referred  its  discovery  in  the  dead  body  in  March,  to  die 
series  of  assumptions  above  detailed.  As  the  smaUeMt  quantity  of  arsenic  was 
found  in  the  bloody  which  it  was  assumed  was  mixed  with  water  (the  supposed 
actual  solvent  of  ihe  poison,)  it  is  utterly  impossible  to  refer  the  presence  of 
the  arsenic  in  the  other  viscera  of  the  body  to  the  action  of  water,-^even 
admitting,  what  is  contrary  to  all  experience,  that  the  soil  of  the  church-yaid 
contained  arsenic  in  a  tolubU  form.  The  liver  and  kidney  contained  the 
largest,  the  heart  and  blood  the  smallest  portion  of  poison — only  a  minute  iraee^ 
as  I  am  informed  by  Mr.  Watson.  There  was  even  more  arsenic  in  the  tongne 
and  gullet  and  muscles  of  the  thigh  respectively  than  in  the  heart  and  bl(M>d, 
f.  e.  dian  in  the  very  medium  from  which  the  whole  body  was  supposed  and 
considered  by  the  learned  judge  end  jury  to  have  derived  its  poisonous  im* 
pregnation  in  the  short  period  of  three  months  from  a  crack  in  the  coffin  lid! 
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Thid  GMt  filtniiilea  softie  importeitt  snb|6eto  Ibr  relleetmt— 1.  Medieal  wit* 
seises,  irfao  are  required  to  give  eyidence  ob  intrieate  petnlsof  sdenoe,  should 
always  be  allowed  to  be  present  in  court,  if  die  object  of  a  eriminal  trial  for 
poisoning  be  to  elicit  the  whoie  truth  1  3.  In  conducting  an  analysis  in  die  first 
instance,  it  should  be  so  complete,  even  when  suspicion  is  weak,  diat  there  can 
be  no  forther  ground  for  the  subsequent  exhumation  of  the  body,  and  the 
chemical  analysis  pf  the  viscera.  3.  A  portion  of  the  soil  near  the  poffin,  in  a 
case  of  exhumatiim,  should  alwa3rs  be  examined  for  arsenic,  by  the  process  to 
be  presently  described.  4.  It  would  be  advisable  to  examine  not  only  the 
muscles,  but  also  the  akin  immadiately  over  the  muscles.  In  the  event  of  the 
introduction  of  arsenic  by  percolation,  the  skin  should  contain  much  more  of 
die  poison  than  the  muscles  beneadi  it.  5.  It  is  always  important,  in  ex- 
humations, to  notice  the  relative  proportion  of  arsenic  in  equal  weights  of  the 
different  viscera  or  parts  of  the  body  examined.  This  was  here  done  by  Mr* 
Watson,  and  it  was  unfortunate  for  the  cause  of  justice,  that  the  proper  steps 
were  not  taken  by  the  court  to  arrive  at  the  truth.  That  arsenic  is  not  thus 
washed  into  a  dead  body  buried  in  an  arsenical  soil,  is  not  a  mere  speculative 
opinion^— it  is  based  on  fact.  In  1844,  M.  Ollivier  made  the  following  com- 
municadon  to  the  French  Academy.  The  body  of  a  female,  alleged  to  have 
been  poisoned  by  her  husband,  was  exhumed,  and  it  was  ascertained  that  no 
poison  was  present,  and  that  she  had  died  from  natural  causes.  A  married 
woman,  who  wished  to  marry  this  man,  poisoned  her  husband,  and  arsenic 
was  detected  in  his  body  (the  liver,)  as  well  as  in  die  earth  of  the  cemetery  in 
which  it  was  buried.  From  a  suspicion  that  the  analysis  had  not  been  care- 
iydly  made,  the  body  of  the  female,  which  had  been  buried  in  the  same  ceme- 
tery, and  which  it  appears,  on  reinterment,  had  accidentally  fallen  out  of  the 
coffin  into  the  grave,  and  had  become  completely  covered  by  die  arsenical 
earth,  was  again  exhumed  after  several  months  had  elapsed.  Not  a  trace  of 
arsenic,  however,  was  detected  in  the  body :  hence  it  appears  evident  that, 
under  the  most  favourable  circumstances,  the  human  body  does  not  acquire  an 
impregnation  of  arsenic  from  contact  with  arsenical  earth.  An  abstract  of  this 
case  appeared  in  an  English  journal  some  years  since.  (Lancet,  Aug.  17, 
1844,  638.)  Hence  the  mode  in  which  medical  evidence  was  dealt  with  at 
the  trial  of  Johnson  was  not  only  in  violation  of  all  probability,  but  direcdy 
opposed  to  ascertained  facts ! 

Another  recent  case,  in  which  this  qaestion  respecting  the  presence  of  arsenic 
as  a  constituent  of  the  earth  of  cemeteries  arose,  was  that  of  the  Queen  v. 
Bichdrdion.  (Med.  Gaz.  xxxvii.  919.)  Its  presence  in  the  earth  was  here 
clearly  negatived  by  the  medical  witness,  who  had  taken  care  to  make  an  ana- 
lysis  of  it. 

dnalysis, — In  the  analysis  of  the  «otA  boiling  water  shouM  be  first  employed 
as  a  solvent;  and  if  this  should  take  up  no  arsenic,  we  may  then  use  one  of  the 
mineral  acids;  for  this  purpose  pure  muriatic  acid,  diluted  with  from  six  to  eight 
parts  of  water,  may  be  employed.  Iron  and  lime  will  be  chiefly  dissolved,  and 
these  may  be  got  rid  of  by  supersaturating  the  acid  liquid  with  bicarbonate  of 
potash,  and  filtering.  The  filtered  liquid,  acidulated  with  muriatic  acid  and 
boiled  with  copper,  will  yield,  if  the  poison  be  present,  an  arsenical  deposit. 
This  deposit  should  be  converted  to  arsenious  acid  by  oxidation,  and  tested 
with  the  liquid  tests,  before  it  is  pronounced  to  he  arsenic.  The  use  of  Marshes 
test  is  liable  to  many  fallacies.  In  the  series  of  Norfolk  poisonings,  the  investi- 
gation of  which  was  conducted  by  Mr.  Firth,  in  the  summer  of  1846,  it  was 
proved  that  the  soil  of  Happisbur gh  churchyard,  in  which  six  of  the  bodies  were 
buried,  contained  arsenic,  although  taken  at  the  distance  of  three  feet  from  the 
graves  of  the  poisooed  family !    Mr.  Firth  informs  me  that  the  poison  was  easily 
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delocMiBMfMaiMtorifaeMrtbbrtbeyrwwiorRrioMii.  HeewUnol 
pimcuPB  my  traco  6f  $ht  fiolton  lijr  actiB|^  or  ilis  sol  witli  bolHog  wstor»  htt 
nidlf  hy  ming nuiriallc mM  ata solveDt  Oooof ti^  bodies bmd teen  bwied 
•toveo  years;  tfaenfore  this  diaoovery  of  arsenic  in  ttie  soil  was  really  of  peaoli* 
oal  impovtaiiee*  A  nnss  of  Itie  deeompoaed  remaiiis  was  scraped  op  with  a 
spoon  ipooi  tlie  sides  of  the  hisrisarfertetinB;  and  arsenic  was  fouod  lay  Reinseii'a 
process,  bnt  in  very  uneqaal  quantity  in  equal  parts  of  the  remaina.  Mr.  Firths 
knowing  tliat  the  soil  of  tlie  churchyard  contained  anenie,  referred  the  poisoQ 
to  this  sooroe,  not  to  any  introduoed  into  the  body  of  the  deceased  during  life. 
Tills  was  a  very  proper  precaution,  notwithstanding  the  suspicion  of  death  firom 
poison  in  the  case  of  the  deceased.  The  observations  of  Mr*  JBIrth  on  the  in* 
sohible  state  of  the  arsenic  in  the  earth  around  the  deoomposed  reaiains  of  tba 
deceased,  appear  to  furnish  an  answer  to  an  ingenious  speculation  whicfa  has 
been  lately  advanced,  namely,  that  ammonia,  generated  by  putrefeotlon,  might 
act  as  a  solvent  to  the  arsenical  compound,  and,  under  tHae  pereolallon  of  water, 
convey  the  poison  into  the  dead  body.  (Gaz.  M^d.  12  Join,  1847,  452.)  K  is 
only  in  the  latter  stages  of  decomposition  that  the  body  is  lilcely  to  be  so  exposed 
to  the  soil,  ak  to  render  it  possible  ibr  the  cemetery-arsenic  to  be  translerred  to 
it;  but  then  the  production  of  ammonia  ceased,  for  all  the  soft  parts  will  have 
liecame  destroyed*  It  is  not  unlikely  that  arsenic  may  be  slowly  elimioaied 
from  the  dead  tissues  by  the  prodncUon  of  hydrosulphuret  of  ammonia,  or  even 
by  the  formation  of  araenuretted  hydrogen ;  but  so  little  influence  has  this  change, 
that  the  speedy  eonveraion  of  the  poison  to  sulphuret  tends  to  fix  it  permanently 
in  yellow  patches  in  tlie  substance  of  the  organs.  I  have  thus  discovered  it  ia 
large  quantity  nearly  two  years  after  interment,  in  a  stomach  abounding  with 
hydrosulphuret  of  ammonia*  Orfila  has,  however,  very  recently  put  tlus  hy- 
pothesis to  the  test.  He  procured  a  large  quantity  of  earth  talcen  from  the 
cemetery  of  Epinal,  which  was  known  to  be  impregnated  with  arsenic.  He 
buried  in  this  earth  a  full-grown  footus,  the  liver  of  an  adult,  and  vaiious  portkHW 
of  dead  human  bodies.  Tliree  monih$  afterwards  these  various  parts  were  ex* 
burned,  and  were  found  to  be  in  a  complete  state  of  potrefection.  They  were 
<^refully  examined  for  arsenks  by  the  usual  processes,  but  not  a  trace  of  the 
poison  could  be  detected.  (Acad,  of  Med*  29th  June,  1847;  also  Gaz.  Med. 
3d  July,  1847,  635.)  There  is  therefore  no  ground,  either  in  (act.  or  theory,  for 
the  assumption  that  insduble  arsenical  compound  of  the  earth  of  a  cemeteiy  ia 
rendered  soluble  by  the  generation  of  ammonia  from  putrefection,  or  that  it  is 
ever  thus  washed  into  the  dead  body.  These  experiments  render  it  still  more 
apparent  that,  in  the  case  of  the  Queen  v.  Johnson  (ante,  p.  297,)  the  acquittal 
took  place  upon  a  chemk»l  mistake. 

There  are  many  speculations  as  to  the  source  of  the  arsenk:  in  the  soO  of  cem^ 
teries.  Orfila  at  first  referred  it  to  the  disintegration  of  human  bones;  but  as  it 
was  clearly  proved  that  no  arsenic  was  naturally  contained  in  them,  .there  waa 
at  once  an  end  to  this  hypothesia  From  the  late  researches  of  M.  Walchner, 
it  would  appear  that  arsenw  as  well  as  copper  is  a  constituent  of  all  soils  abound- 
ing in  oxide  of  iron,  and  in  all  the  ochreous  deposits  of  acidulous  waters.  It  is 
also  naturally  contained  in  some  mineral  waters  under  the  form  of  arseniate 
of  lime.  He  has  thus  discovered  it  by  the  employment  of  muriatk;  ackl  in  all 
kinds  of  clay,  marl,  or  earthy  deposits  coloured  by  oxide  of  iron,  and  he  be- 
lieves it  to  be  universally  diffused.  (Comptes  Rendus,  Sept.  21,  1846,612.) 
On  this  view  it  may  exist  in  other  localities  as  well  as  in  the  soil  of  churchyards; 
and  would  only  be  found  in  the  latter  when  the  earth  was  of  a  highly  ferruginous 
character.  Most  kinds  of  pyrites  contain  arsenk;  in  the  state  of  mispbkel. 
Arsentoal  pyrites  contain  nearly  forty-six  per  cent;  the  remainder  consisting  of 
sulphur  and  iron*  Iron  pyrites  abound  Ui  the  strata  on  the  surlace  of  the  earth, 
especially  in  chalk,  day,  and  marl;  and  it  is  not  improbable  that,  by  the  slow 
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diecompoflitlon  of  this  substance,  oxide  of  iron,  sulphate  of  iron,  and  arseniate  may 
resolt    l^ts  may  become  diffiised  through  the  soil  and  render  it  arsenical. 

It  does  not  appear  to  me  probable  that  arsenic  is  a  frequent  constituent  of  the 
soil  even  in  an  insoluble  form;  and  when  it  occurs,  the  proportion  will  probably 
be  so  small,  that  an  enormous  quantity  of  earth  will  commonly  be  required,  in 
order  to  demonstrate  its  presence.  In  July  1847, 1  examined  a  pound  of  the 
earth  taken  from  a  London  cemetery,  which  had  been  used  for  burials  for 
several  centuries.  The  earth  was  procured  from  the  bottom  of  a  grare  eight 
feet  in  depth,  knd  from  a  spot  where  it  was  mixed  up  with  disintegrated  bones 
and  portions  of  old  coffins.  It  was  sifled  to  separate  the  pebbles  and  loose 
bones,  boiled  for  two  hours  in  a  quart  of  water,  and  the  liquid  filtered.  This 
was  concentrated  to  three  ounce&  Marsh's  and  Reinsch's  processes  were  ap- 
plied to  equal  portions  of  the  concentrated  liquid,  but  not  a  particle  of  arsenic 
existed  in  it.  On  adding  a  minute  portion  of  arsenic  (about  l-3000th  part,)  the 
poison  was  immediately  indicated  by  these  two  processes.  The  residuary  earth, 
insoluble  in  water,  was  then  boiled  with  three  ounces  of  pure  muriatic  acid  and 
twenty  four  ounces  of  water,  for  two  hours,  and  the  acid  liquid  was  filtered  and 
eoncentrated  to  four  ounces.  A  portion  was  supersaturated  by  bicarbonate  of 
potash,  and  the  whole  of  the  lime  and  iron  separated.  On  trying  the  two  pro- 
cesses above  mi^ntioned,  there  was  not  the  slightest  indication  of  the  presence 
of  arsenic  The  evaporated  add  liquid  was  also  tried,  but  no  arsenic  was  found. 
The  acid  had  merely  dissolved  an  enormous  quantity  of  lime,  some  oxide  of 
Iron,  and  traces  of  magnesia.  In  employing  such  a  liquid  in  Marsh's  apparatus, 
it  Is  necessary  in  the  first  instance  to  precipitate  the  lime  by  sulphuric  acid. 

An  interesting  case  was  tried  in  May  1846,  before  the  Court  of  Assizes  of 
Herault  in  France,  in  which  the  question  relative  to  the  presence  of  arsenic  in 
the  soi]  was  material  Three  persons  were  charged  with  the  murder  of  a  man 
by  poison,  in  August  1844.  The  principal  symptoms  were  cold  sweats,  irrita- 
tion in  the  extremities,  and  emaciation.  As  this  was  a  case  of  sioio  poisoning, 
and  the  disorder  had  intermission,  no  suspicion  arose  until  it  was  found  that  the 
symptoms  always  became  aggravated  when  his  wife  (one  of  the  prisoners)  came 
to  visit  him.  He  was  now  seized  with  vomiting,  and  his  wife  was  observed  to 
collect  carefully,  and  throw  the  vomited  and  other  matters  out  of  the  window  of 
the  room.  One  day  the  deceased  happened  to  vomit  on  the  floor,  and  the  wile  was 
observed  to  cover  the  spot  with  ashes,  and  afterwards,  to  wash  it  herself  with  pot- 
ash. The  husband  lingered  and  died  on  the  6th  December,  the  wife  being  his 
only  attendant;  and  she  stated  to  her  neighbours  that  he  went  off  gently  and 
without  convulsions.  Some  suspicion  arose, — the  body  was  exhumed,  and  an 
inspection  was  ordered ;  but  putrefaction  had  already  commenced.  The  vis- 
cera of  the  abdomen  were,  however,  found  to  be  well  preserved.  Arsenic  waa 
discovered  in  the  tissues  and  contents  of  all  the  viscera  of  the  abdomen  and 
thorax. 

The  medical  witnesses  having  been  informed  that  the  wife  had^  thrown  the 
vomited  matters  out  of  a  particular  window,  they  proceeded  to  collect  the  earth 
below  for  some  space  around.  The  floor  of  the  chamber  was  scraped,  until  suf- 
ficient material  was  collected  for  analysis.  Arsenic  was  distinctly  discovered  in 
the  earth  by  the  wall,  immediately  under  the  window;  and  in  smaller  quantity 
for  a  circuit  of  more  than  two  yards.  Beyond  this  space  the  earth  was  not 
found  to  contain  any  traces  of  arsenic.  The  scrapings  of  the  floor,  notwith- 
standing the  washings  with  potash,  gave  traces  of  arsenic  in  the  parts  where  the 
vomited  matters  had  fallen,  but  not  in  any  other  spot.  MM.  Audouard  anj 
Bernard,  from  these  results,  gave  an  opinion  that  the  deceased  had  died  (rotA 
arsenic.  Jn  order  to  obviate  any  objection  that  this  poison  might  have  pene- 
trated into  the  body  from  the  soil  of  the  churchyard  where  it  was  buried,  a  por- 
26 
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tion  of  this  was  collected  and  examined,  and  was  found  to  be  free  from  arsenic. 
It  was  urged  that  the  arsenic  was  a  normal  constituent  of  the  body;  but  this 
was  distiuctly  denied  on  the  grounds  already  stated  (p.  284.)  The  wife  was 
convicted  of  the  murder.  (Gaz.  M^d.  20  Juin,  1846,  498.) 

A  sit)gblar  (Question  arose,  on  the  trial  of  Laffarge,  in  reference  to  the  pre- 
sence of  krsenic  ih  iron.  The  quantity  of  absorbed  arsenic  extracted  from  the 
body  of  the  d'eceas^  did  not  exceed  the  one  hundred  and  thirtieth  part  f^  a 
grain!  ('0077  gr.)  The  deceased  Laflbrge  having  been  a  smelter  of  iron,  it 
i9M  ingeniously  sUjzg^sted  ih  the  defence  that  this  small  portion  of  arsenic  might 
hieive  been  absorbed  into  his  body  in  a  state  of  vapodr  during  his  attendance  at 
h\k  forges,  and  thus  account  for  the  minute  portion  of  t)oison  detected  by  Orfila. 
ft  turned  out,  however,  that  deceased  had  not  been  near  the  forges  for  a  month 
before  the  fatal  symptoms  appearlM;  therefore,  As  the  effects  were  not  likely  to 
remain  dormant,  the  poison  could  not  be  referred  to  this  source.  On  the  as- 
sumption that,  according  to  the  researches  of  M.  Watchner,  the  oxides  of  iron 
always  contain  arsenic,  it  has  been  supposed  that  the  poison  might  find  its  way 
ihto  the  body  by  the  employment  of  the  hydrated  oxide  of  this  metal  as  an  anti- 
dot(^  in  cases  of  arsenical  poisoning.  '  An  attempt  was  also  made  to  accouht  for 
the  arsenic  found  in  the  bckly  of  LafTar^  on  this  ground.  I  have  examined 
seVei'al  Specimens  of  the  artificial  oxides  of  irdn  by  the  processes  of  ilarsh  and 
Itl^insch,  without  dlefectin^  aby  trace  of  arsenic.  This  exception  to  chemical 
cvidience  appears  to  tne  \o  be  inadmi^ible.  In  hnffurg^t  case,  a  much  better 
objection  would  haVe  bieen  thai  the  Employment  of  large  quantities  of  nitric  acid 
and  nitre  in  ah  iron  Vessel  ih  stewihg  ^own  the  whole  body  of  the  deceased, 
might  have  accounted  tor  the  minute  fractional  quantity  of  arsenic  detected. 

Upon  more  plauisible  |[rbunds  it  may  be  contended  that  mihiite  portions  of 
arsehic  would  nnd  their  way  into  the  body  through  that  universal  article  of  food, 
— brbad.  Seed-cdrh  fs  often  soaked  in  a  solution  of  arsenious  acid  in  order  to 
destroy  th)^  spoiiife  of  the  fungi  producing  smut:  it  might  be  argued  that  some  of 
the  |)oison  wotild  'exisit  ih  thb  crop,  and  when  eaten  as  bread  might  slowly  im- 
pregnate the  syslem»  This  question  has  not  escaped  the  notice  of  chemists. 
M.  Audouard  states  thai  he  has  detected  arsenic  in  thE  crop  of  com  when  the 
seeds  had  be^n  previously  Soaked  in  a  solution  of  arsehlous  acidi  The  poison 
was,  however,  Ih  V'erjr  minute  quantity.  On  the  other  hand,  M.  Girardin,  by  a 
satisfactory  seHEli  of  experim'enU,  has  proved  that  there  is  no  detectable  quantity 
of  arsenic  in  cofn  under  the  circumstances.  In  some  of  his  experiments  he 
used  more  thAn  tbuir  jpotinds  of  corn,  and  he  <;ould  not  discover  in  this  large 
quantity,  the  keast  trace  of  arisienic.  (Annuaire  dt;  Chimie,  1846,  68B.)  This 
question  mu^t  therefore  be  considered  as  settled  ih  the  negative.  Independently 
of  these  facts,  it  must  be  remembered  that  arsenic  is  not  an  accumulative  poison, 
that  ih  minute  quantities  it  is  eliminated  as  fast  as  it  Is  received  (pi  259,  ante.) 

Jirsetnc  in  9o/u/9.^^Ar^enic  may  exist  in  solid  articles  of  food,  such  as  bread, 
pills,  and  powders :— in  ointments,  and  certain  kinds  of  candles  ;— or  matters 
Tomited  by  a  person  poisoned,  may  sometimes  big  imbibed  by  articles  of  clothing 
or  furniture.  In  all  these  cases  We  should  simply  boil  the  solid  in  water,  witk 
the  addition  of  muriatic  acid  and  copper ;  or  if  we  wish  to  separate  the  whole 
.^f  the  poison,  we  may  proceed,  as  in  the  case  of  organic  liquids,  by  using  a 
current  of  sulphuretted  hydrogen  gas.  A  cat  was  poisoned  by  half  a  drachm 
of  arsenic — the  animal  died  in  alx>ut  nine  hours.  No  trace  of  poison  was 
found  in  the  body ;  nut  ^,  small  part  of  the  floor  of  the  room,  where  the  cat  had 
▼omited,  was  scraped  off,  boiled  in  water,  and  yielded  on  analysis,  clear  evi* 
dence  of  the  presence  of  arsenic. 
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The  whole  of  the  arsenic  from  a  measared  pqrtion  pf  the'liqi|!d  must  be 
precipitated  by  sulphuretted  hydrogen,  as  sesquisulphi^ret.  This  should  be 
purified  by  dissolving  it  in  ammonia,  and  reprecipitating  it  by  mi|fi}^tic  acid : 
it  may  be  then  washed,  dried  and  weifl^ed.'  Every  kundrtd  grains  of  ses* 
quisulphuret  obtained,  indicate  about  eif^kty  mins  qf  white  arsenic  (100 : 
80*4'.)  The  quantity  n)ay  be  thus  determined  by  multiplying  tl^e  precipitate 
by  4,  and  diyiding  the  product  by  6.  Should  the  sesquisulphqret  be  very 
impure,  it  may  be  converted  to  arsenic  acid,  and  the  proportion  ca]culated  by 
precipitating  diis  as  arseniate  of  silver.  It  has  been  ^commended,  in  order 
to  deleroiine  the  quantity  of  arsei^ic  contaiqed  in  the  tissifes,  to  connect  Klarsh's 
apparatus  with  a  horizontal  glass  tube,  secured  by  i^  stop^cock,  and  dipping  at 
a  right  angle  into  a  solution  of  nitrafe  of  silver.  Heat  being  applied  to  the 
hori;;ontal  tube,  the  metallic  ^rsenip  is  deposited  in  a  sqccession  of  rings,  and 
what  escapes  deposition,  is  (Jecon^posed  and  collected  by  the  nitrate  of  silver. 
The  quantity  of  arsenic  is  then  estimated,  and  compared  with  the  weight  of 
oiganic  n^atter  eo^ployed.  This  plan  is  much  top  complex  for  general  employ* 
ment.  It  has  been  also  stated  that  Reinscl^'s  process  lyould  serve  to  indicate 
the  quantity  of  ajrsenic  ;  but  this  statement  mi^st  have  ariseq  from  imperfect 
theoretical  notions,  {f  the  copper  be  vf eigj^ed  ijefore  and  after  the  deposit  of 
arsenic  upon  it,  the  increase  of  weight  ii|  the  latter  case  does  not  indicate  tl^e 
quantity  of  arsenio  ;  because  a  portipn  of  the  popper  is  invariably  lost  as 
chloride, — a  fact  provec}  by  adding  aa[)ii)onia  to  the  liquid,  If  the  copper  be 
weighed  with  the  aisenical  deposu,  and  aAerwards  heated  to  expel  the  arsenic, 
— the  loss  pf  weight  does  not  indicate  the  quantity  of  arsenic  ;  because  in  being 
heated,  the  copper  becomes  partially  oxidized^a  fact  apparent  on  inspection. 
The  only  satisfactory  plan,  therefore,  to  determine  the  quantity  of  poison,  is 
to  obtain  the  arsenic  in  the  state  of  dry  sesquisulphuret. 

[An  abstract  of  piises  of  poisoning  by  Arsenic  will  be  found  in  Beck,  and  a 
copious  bib}iogKapl)y  In  appended  to  tl^e  article  Ar^en|c  \n  Amer.  Cyclop, 
Prac;  Med. — In  the  case  of  Miha  a  fact  given  in  evidenpe  by  seyeral  of  the 
medical  witnesses,  is  of  ipterest.  They  stated  that  wl^en  the  stomach  of  Mr, 
Chapman  was  opened,  itsgive  out  a  smell  qf  red  herrings^  Dr.  J.  K.  Mitchell 
also  says  that  a  stomacl)  gf  a  man  in  whiph  he  placed  some  arsenite  of  potash, 
acquire4  the  same  odour,  In  a.  similar  experiment  with  arsenioua  acid  I  ql)« 
tained  an  analpgoqs  resi|ltf — G.] 


AUSENJTB  OF  POTASH, 

The  oonipoqncis  ft)rme(I  by  arsenious  acid  with  the  alkaline  bases  are  all 
poisonous.  Those  of  ppta^^i,  soda,  and  ammoi^ia,  are  soluble  in  water,  and 
therefore,  act  with  more  energy,  The  Ars^nit^  pf  Potash  is  the  only  pre- 
paration which  here  requires  notice.  It  is  used  in  medicine,  and  is  well-known 
under  the  name  of  Fow¥'ER*s  Mineral  Solution,  or  Tasteless  Ague  Drop. 
It  is  made  by  boilii|g  arsenioi|s  acid  with  carbonate  of  potash*  the  latter  being 
in  slight  excess,  and  it  is  coloured  with  compound  tincture  of  lavender.  Jn 
the  preparation  of  the  London  Pharmacopmia,  there  are  sixteen  grains  of 
arsenious  acid  in  thirty-five  fluid-drachms  of  the  solution,  which  is  nearly  equ^l 
to  one  grain  in  2.06  fluid-drachms.  Its  real  strength  may  be  afiected  by  any 
.  impurities  in  the  arsenious  acid  employed.  The  preparation  used  in  Scot- 
land is  of  thelsame  strength ;  but  that  of  &e  Dublin  College  is  one-ninth  weaker. 

The  action  of  this  liquid  as  a  poison,  in  large  doses,  is  in  all  respects  ana- 
loffouiS  to  that  of  arsenious  acid.     The  medical  dose  is  from  'o*'^  *-*   i^-^iv. 


304  MCTAUIC  ABSBIflC.     FLY*POWXIBE.     ANAIiYttS. 

minims  twice  »  day.  It  is  common  to  commence  with  four  to  fire  mij^imsi  and 
gradoaliy  increase  the  dose.  Dr.  Pereira  has  known  fifteen  minims  to  haw 
been  taken  three  times  a  day  for  a  week  without  ili  effects ;  and  Dr.  Mitebellt 
of  Ohio,  has  given  from  fifteen  to  twenty  drops  three  times  a  day  in  intermit* 
tents.  ^Materia  Medica,  i.  649.)  In  some  persons  there  is  a  strong  idiosyn* 
crasy  with  respect  to  arsenic  (see  ante,  p.  268 ;)  auid  even  smaller  doses  than 
those  /commonly  prescribed,  can  hardly  be  borne  without  causing  ahurming 
symptoms.  '  A  dose  of  from  two  to  three  drachms  would  probably  suffice  to 
destroy  the  life  of  an  adult  A  case  was  reported,  in  the  Pharmaceutical 
Journal  for  1846,  in  which  one  drachm  (equal  to  half  a  grain  of  arsenic)  wa« 
taken  with  comparative  impunity.  I  have  not  met  wit^  any  recorded  instance 
of  death  from  poisoning  by  this  compound.  Orfila  refers  to  a  singular  case 
of  poisoning  by  a  compound  arsenite  of  potash  and  lime  in  a  solid  form  (r.  e. 
as  a  soap,)  in  which  the  most  marked  nervous  symptoms  (trismus)  appeared 
in  three-quarters  of  an  hour :  the  individual  recoverea.     (Toxicologie,  i.  440.) 

The  TREATMENT  of  a  casc  of  poisoning  by  a  soluble  alkaline  arsenite  would 
be  the  same  as  that  for  arsenious  acid  ;  but  the  hydrated  sesquioxide  of  iron 
might  be  given  with  a  greater  prospect  of  benefit. 

Analysis  : — This  solution  nas  the  odour  of  tincture  of  lavender,'  is  of  a 
reddish  colour,  and  has  an  alkaline  reaction.  It  gives  at  once  a  green  pre- 
cipitate (arsenite  of  copper)  with  the  sulphate  of  copper,  and  a  yellow  precipi- 
tate with  nitrate  of  silver.  Acidulated  with  muriatic  acid»  and  treated  with  a 
current  of  sulphuretted  hydrogen  gas,  it  yields  a  yellow  sulphuret ;  and  when 
boiled  with  muriatic  acid  and  copper,  a  deposit  is  obtained  which  readily  fur- 
nishes octohedral  crystals  of  arsenious  acid.  (See  Reinsch's  Process,  ante, 
p.  286.) 

For  an  account  of  poisoning  by  Arsenite  of  Copper,  see  post,  Salts  of 
Copper* 

METALLIC  ARSENIC.    FLY-POWDER. 

It  is  generally  considered  that  metallic  arsenic  is  not  poisonous;  but,  as  it 
is  veiy  easily  oxidized,  it  speedily  acquires  poisonous  properties.  According 
to  Berzelius,  the  metal  is  slowly  converted,  by  exposure  to  air,  to  a  pulverulent 
suboxide  of  a  black  or  brownish-black  colour.  This  is  commonly  called  Fly* 
Powder,  a  name  also  applied  to  the  arsenical  cobalt  ores  reduced  to  powder. 
Thus,  what  is  called  the  Tunaberg  ore,  a  mixture  of  cobalt,  arsenic,  iron,  and 
sulphur,  is  largely  used  on  the  continent  under  the  name  of  Fly-Powder:  and, 
as  it  comes  within  the  reach  of  children,  it  frequendy  gives  rise  to  accidents. 
A  few  years  ago,  Dr.  Schobbens  was  catUed  to  a  man  who  had  swallowed 
some  by  mistake  for  a  purgative.  He  was  soon  attacked  with  the  usual 
symptoms  of  poisoning  by  arsenic.  He  swallowed  a  large  quantity  of  milk, 
which  occasioned  immediate  vomiting.  As  fifteen  hours  had  elapsed  before  a 
medical  man  saw  him,  no  treatment  was  of  any  avail,  and  he  &ed  from  the 
effects  of  the  poison.  In  another  case,  a  child,  aged  four  years,  swallowed  a 
portion  of  fly-powder.  The  hydrated  sesquioxide  of  iron  was  given  every 
half  hour,  and  the  child  recovered  the  next  day.  (Monthly  Jour.  Med.  Science, 
Sept.  1846,  p.  228.)  The  exact  quantity  taken  in  these  cases  is  not  known  ; 
but  there  is  no  doubt  that  the  poison  is  but  little  inferior  to  arsenious  acid  in 
activity.  The  symptoms  and  post-mortem  appearances  from  a  fatal  doee  would 
be  identical.  This  substance  is  not  much  known  in  England.  A  woman  was 
convicted  in  France  for  poisoning  her  husband  with'it  in  1844.  (Briand,  Man. 
Comp.  de  M^d.  L^g.  452.)  It  owes  its  poisonous  properties  to  arsenioua- 
acid,  of  which,  with  the  metal,  it  appears  to  be  a  mechanical  mixture. 

Analtsis.«— When  boiled  in  water,  arsenious  acid  is  dissolved,  and  die  ap* 


propriate  teflti  may  be  applied.  When  p,  small  portion  is  jffendy  heated  in  a 
ledaction-tabey  a  ring  of  arsenions  aci4  i"  obtained  as  well  a|B  a  ring  of  metallic 
arsenic.  Wi^  soda-flux,  a  well-define4  qietallic  crust  is  procured,  possessing 
the  characters  already  described,  (Ante,  p.  974.)  This  pomponnd  is  used  for 
destroying  flies  as  well  as  yermin. 

Flt-watbk  is  a  name  applied  to  solutions  of  various  arsenical  compounds 
m  water.  One  mixture  of  this  kind  is  fbrmed  by  dissolving  one  part  of 
arseniate  of  soda  and  two  parts  of  sqgar  in  twenty  parts  of  water.  Pap^r 
soaked  in  this  solution,  and  dried,  is  used  for  poisoning  flies ;  ^d,  perhapS| 
fliis  is  the  safest  form  in  which  arsenic  can  be  used  for  auch  a  purpose,  'rke 
bodies  of  these  insects  thus  poisoned  beconie.  saturated  with  arsenic.  Dr, 
Galtier  states  that  about  one  drachm  of  tl)e  flies  yielded  a  number  of  deposits 
by  the  employnient  of  Marsh's  process.    (Toxicologic,  i.  874.) 

A  ease  of  poisoning  by  fly-water,  in  which  two  grains  and  a  naif  of  arseni- 
008  acid  destro^e4  the  life  of  an  adult  in  thirty-si^  hours,  has  be^n  latelv 
reported  in  t]|e  Afedical  Gazette,  (vol.  xxxixr  U^?) 

ARSENIC  ACID, 

This  is  an  artificial  product  almost  entirely  confined  to  the  chemical  laborat 
tory,  Orfila  states  that  it  is  a  more  powerful  poison  than  arsenious  acid,  but 
he  does  not  adduce  any  cases  (n  support  of  this  opinion.  Dr.  Christison  does 
not  mention  it;  and  I  have  not  been  able  to  find  any^case  of  poisoning  by  it 
in  the  human  subject.  Dr.  Glover  ascertained  that  four  grainis  of  this  acid, 
dissolved  in  two  drachms  of  water  and  introduced  into  the  stomach  of  a  stout 
rabbit,  killed  the  animal  in  four  hours,  with  the  symptoms  of  irritant  poisoningi 
ahd  an  afliection  of  the  nervous  system.     (Ed.  Med.  and  Surg.  J.  Iviii.  121.) 

Trkatmbmt. — The  hydrated  oxide  or  acetate  of  iron  would  be  more  likely 
to  act  as  an  antidote  in  poisoniqg  by  arsenic  acid — owing  to  th^  greater  solu- 
bility of  this  cqmpound,  and  its  tendency  to  combine  with  the  oxide. 

Analysis. — Arsenic  acid  is  a  white  uncrystalline  deliquescent  solid.  1.  It 
is  not  volatilised  on  platina  foil,  by  tlie  Qan^a  of  a  lamp,  2.  It  is  very  soljible 
in  water,  foriping  a  highly  acid  solution.  3.  It  is  precipitated  of  a  dull  red 
colour  by  nitrate  or  the  ammpnio-nitrate  of  silver.  In  all  of  these  cbaractera 
it  difllbrs  from  arsenious  acid,  4.  {t  yields  readily  an  arsenical  sublimate  with 
charcoal.  5.  It  yields  abundant  deposits  with  copper  and  muriatic  acid,  or  in 
Marsh's  apparatus.  It  is  precipitated,  although  slowly  and  of  a  pale  yellow 
colour,  by  sulphuretted  hydrogen  gas,  In  Siese  properties  i(  f^sembles  arv 
senious  acid, 

ARSENIATE  OF  POTASH, 

The  arseniates  of  potash  and  soda  must  be  regarded  as  active  poisons, 
although  there  are  but  few  instanees  on  record  in  which  life  has  been  destroyed 
by  them*  Dr.  Christison  states  that,  in  the  course  of  his  reading,  he  has  met 
with  only  two  reported  cases  of  poisoning  by  arseniate  of  potash.  (Op.  cit. 
S84.)  M.  Bouley  administered  this  salt  to  seven  horses,  from  the  effects  of 
which  they  all  died.  On  inspection,  it  was  observed  that  there  was  well« 
BMirked  Inflammation  of  the  stomach,  intestines,  and  bladder,  and  there  were 
seebymosea  in  the  \%fi  ventricle  of  the  heart.  The  contents  of  the  viscera  in 
ane  horse,  yielded  no  traces  of  the  arseniate^-a  fact  probably  to  be  ascribed 
.  to  the  violent  diarrhoa  from  which  the  animal 'had  sufiered.  (Orfila,  TcMfci^ 
tologie,  i.  453.)  An  attempt  at  murder  by  the  arseniate  of  potash  was  the 
subject  of  a  trial  in  France  in  1 844.  This  poisonous  Mt  had  been  maliciously 
pot  into  a  botde  of  wine.    The  proMcntor  swaUow^  a  mouthy,  and,  firom 

26» 
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finding  the  liquid  very  bitter,  she  spat  ont  Ike  greater  portion.  Hie  wifoaka 
tasted  it,  but  drank  only  a  very  small  quantity.  In  the  course  of  the  nigiit» 
the  prosecutor  was  seized  with  severe  colic,  vomiting,  general  prostration  of 
strength  and  somnolency.  The  wife  suffered  from  similar  symptoms.  The 
medical  man  who  had  been  called  to  them,  finding  that  but  a  small  quantity  of 
wine  had  been  taken  from  ^e  bottle,  referred  the  symptoms  to  indigestion. 
The  next  morning  the  prosecutor  gave  a  portion  of  the  suspuected  wine  to  a 
dog:  the  aniffial  suffered  from  violent  vomiting  and  convulsions,  and  died  in 
four  hours.  The  wine  was  then  analysed  by  M.  Chevallier,  and .  found  to 
contain  about  one  drachm  of  arseniate  of  potash  to  a  pint.  A  person,  in  whose 
possession  a  large  quantity  of  arseniate  of  potash  was  found,  was  tried  for  thia 
nefarious|attempt  to  poison,  but  he  was  acquitted;  his  counsel,  M«  Chaix  d'Est* 
Ange,  contending  that  it  was  impossible  that  the  prosecutor  and  his  wife  could 
ever  have  tmt&i  the  wine,  for,  had  they  swallowed  any  portion  of  it,  they 
would  have  been  infallibly  poisoned !  This  very  strong  assertion  is  reported 
to  have  been  made  on  the  authority  of  *M M.  Devergie,  Barse,  and  Payeo.  ' 
(Journal  de  Chimie  Medicale,  1845,  524.)  Admitting  tlie  analysis^of  M.  Cho* 
vallier  to  be  correct,  one  ounce  of  the  wine  would  not  have  contained  more 
than  four  grains  of  the  salt,  corresponding  to  about  fwo  graifis  of  an/tnk  acid. 
Admitting  that  even  so  much  as  an  ounce  was  swallowed  by  the  two  persona, 
tihere  are  no  medical  facts  to  justify  the  assertion  that  two  grains  of  «arsenic 
must  always  of  necessity  destroy  the  lives  of  two  adults.  Here  it  will  be 
perceived  that,  because  the  parties  did  not  die  from  this  dose  of  the  poison,  it 
was  argued  in  the  prisoner's  favour,  not  that  he  was  innocent  of  poisoning  the 
wine,  but  that  the  prosecutor  and  his  wife  could  not  have  swallowed  it!  To  ' 
this  erroneous  medical  assumption,  contradicted  as  it  is  by  numerous  cases 
where  individuals  have  recovered  after  having  swallowed  considerably  larger 
doses  of  arsenic  (ante,  p.. 269,)  the  prisoner  appears  to  have  owed  his, acquit- 
tal! 

Treatment. — A  solution  of  an  arseniate  is  copiously  precipitated  by  the 
hydrated  oxide,  or  a  solution  of  acetate  of  iron:  hence  these  substances  might 
be  administered  with  a  fair  prospect  of  benefit. 

Analysis.— Arseniate  of  potash  is  a  white  deliquescent  substance,  fixed 
when,  heated,  and  very  soluble  in  water.  The  same  tests  may  be  applied  to 
it  as  to  Arsenic  Acid.  In  order  to  separate  the  whole  of  the  arsenie,  the 
liquid  may  be  acidulated  with  muriatic  acid,  and  a  current  of  sulphuretted 
hydrogen  gas  passed  into  it. 

The  BiNARSENiATE  OF  PoTASH  is  kuowu  Under  the  name  of  Macqutr^s  nei/- 
trcd  arsenical  sail  $  and  the  liquid  known  as  PearsorCs  solution,  which  is  still 
used  medicinally  in  France,  is  a  mixture  of  one  grain  of  arseniate  of  soda  to 
one  ounce  of  distilled  water.  The  alkaline  arseniates,  mixed  with  sugar  and 
spread  on  paper,  are  used  as  fiy-poisons,  and  may  thus  occasion  accidents. 

SULPHURETS  OF  ARSENIC. 

There  are  several  kinds  met  with  in  commerce— Orkibnt  op  Yellow  A»' 
sKNic,  and  Rbaloar  or  Rsn  Arsenic.  They  are  very  poisonous  in 
quence  of  their  containing  a  large  proportion  of  free  arsenious  acid ;  this  i 
times  .amounts  to  as  much  as  from  30  to  70  per  cent  of  their  weighs  Thejr 
are  not  often  used  as  poisons.  Orpiment  has,  however,  given  eoeanon  to 
several  criminal  trials  in  England. 

Orpiment  and  realgar  are  employed  in  the  arts,  and  are  proeorable  bf 
artisans  with  the  most  destructive  facility.  On  one  occasion,  a  quantity  of  xidb 
powder,,  brought  to  me  by  a  mechanic  as .  ivonrrust,  which  ha  was  oanyinf 
loosely  in  hia  waistcoat  pocket,  turned  out  to  be  realgar  I    From  (ho  btiUiaal 
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c4oara  of  these  coa&poundfl^  they  were  need  m  patntuigy  ij^f  pmer-eteiniHap 
ettd  even  in  the  colouring  of  toys  and  sweetmeats  for  young  ohiluren !  It  in 
lemaxkable  that,  under  these  circumstancesy  accidents  are  not  more  frequent. 

Arsenic  is  used  in  some  of  the  yellow  dyes  (orpiment;)  and  at  a  trial  %./ew 
years  since,  in  which  only  a  minute  portion  of  this  poison  had  been  detected 
in  the  liver,  it  was  objected  that  the  arsenic  might  have  been  imbibed  from  a 
dyed  handkerchief  in  which  the  medical  witness  had  wrapped  the  viseus !  The 
colour  of  the  handkerchief  did  not,  however,  happen  to  suit  this  ing^iious 
hypothesis..  Paper  is  sometimes  dyed  gieen  with  arsenite  of  copper,  and  yel- 
low with  orpiment  In  these  cases  arsenic  may  be  detected  as  in  the  procese 
for  solid  organic  substances^  (ante,  p.  302.)  On  the  ctmtinent,  these  tinted 
papers  have  been  largely  used  as  wrappers  for  snuff  and  tobacco;  and  it  hae 
been  seriously  debated,  whether  poison  might  not  be  thus  imparted  to  these 
extensivelyoused  substances.  This  is  very  improbable,  as  the  .aieenic  in  the 
paper  is  in  an  insoluble  form.  It  may  be  proper  to  mention^  that  the  yellows 
dye  of  sulphuret  of  arsenic  is  immediately  discharged  (rendered  white)  by  am^ 
monia  or  caostic  alkali.  Some  dyes  containing  lead  are  similarly  affected; 
but  the  yellow  dye  of  arsenic  undeigoes  no  chaiu^  when  touched  with  a  solu* 
tian  of  hydrosulphuret  of  ammonia,  while  lAmt  of  lead  is  instantly,  turned  ot  a 
deep  brown4>lack  colour.    (See  Ann.  d'Hyg.  1843,  p.  368.) 

The  sulphurets  of  arsenic  are  commonly  said  to  be  insoluble  in  water ;  butir 
according  to  Guibourt,  150  parts  of  boiling  water  will  dissdive  one  part  of  the 
yellow  sulphuret,  and  one  part  and  a  half  of  the  red  sulphuret. 

It  is  in  the  state  of  yellow  sulphuret  that  arsenic  is  so  commonly  found  is 
the  stomach  after  death  when  the  body  has  been  buried  for  a'  long  period. 
This  arises  from  the  action  of  sulphuretted  hydrogen,  generated  by  deoomposi* 
lion,  on  the  white  arsenic  taken  during  life.  In  some  instances,  the  coats  of 
the  stomach  and  intestines  may  present  deep  yellow  patches  from  this  change 
taking  place  in  the  tissues.    This  conversion  of  white  to  yellow  arsenic,  is,  m 

Serai,  only  partial.  In  a  recent  instance  I  found  it  complete:  but  the  body 
been  buried  for  neariy  two  years,  and  the  liquid  in  the  stomach  contained 
a  large  quantity  of  hydrosulphuret  of  ammonia.  Some  remarks  have  been 
elsewhere  made  on  this  change  (ante,  p.  206,)  which  gave  rise  to  an  important 
question,  in  the  case  of  Reg.  v.  Johmanf  (Liverpool  Lent  Assizes,  1847.)  It 
was  stated  in  evidence,  that  yellow  spots  were  found  on  the  coats  of  the  stomach 
in  cases  of  poisoning  by  arsenic :  and  the  learned  judge  charged  the  jury  against 
the  assumption  of  poisoning,  on  the  ground,  that  within'  ttro  or  three  day 9  after 
death  no  yellow  spots  had  been  found  in  the  stomach  of  the  deceased!.  The 
eailiest  period  at  whidi  I  have  known  this  conversion  to  ooour,  was  twenty- 
eight  days  alter  death.  I  have  kept  white  arsenic,  spread  as  a  paste  upon  a 
putrefying  stomach,  under  a  bell-glass,  for  ten  days,  in  summer,  without  ob- 
serving this  chan^  of  colour.  Aiiy  cause  which  leads  to  the  production  of 
sulphuretted  hydrogen  in  the  stomach,  may,  however,  give  rise  to  the  change 
at  a  much  earlier  period  after  death;  but  it  is  by  no  means  usual  to  find  it,  as 
a  result  of  putrefaction,  within  less  than  a  week.  In  a  recent  case,  in  which  a 
small  dose  of  arsenic  eaused  death,  the  mucous  coat,  only  twtnttf*^ne  hours 
afterwards,  had  a  yellow  colour,  wUch  was  ascribed  to  the  conversion  of  tbe 
arsenic  to  sulphuret  (Med.  Gas.  zxxix.  116.)  The  foot  that  this  colour  ia 
not  af^Muent  on  inspection,  eannot,  however,  be  regarded,  under  any  cireBm* 
stances,  as  negativing  the  presumption  of  death  from  arsenic.  M.  Decourde^ 
manche  states,  that  when  the  sulphurets  remain  long  in  contact  with  organicr 
matters,  they  become  changed  into  arsenious  acid  and  sulphuretted  hydrogen. 
(Oahier,  i.  378.)  I  am  not  aware  (^  any  facts  in  support  of  this  view :  it  ia 
certainly  not  borne  out  by  what  is  discovered  in  the  dead  body. 
BtBFmiM  im  AFffSAnaifCX8.r— The  sulphurets  of  arsenie  produce  syynp/e 
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and  i^qMoroiteet  after  de&di  tfimllar  to  those  canaed  by  aneniona  acid;  but  dw 
dose  required  to  destroy  life  must  Tary  according  to  the  proportion  of  arae- 
niotts  acid  with  which  the  salphnret  happens  to  be  mixed.  This  is  not  a 
eon^on  form  of  poisoning;  the  intense  coloar  of  the  poison  would  lead  to 
suspicion.  It  was  with  orpiment  that  Mrs.  Smith  was  poisoned  at  Bristol  ia 
1836.  (Med.  Quart  Rev.  July  1835,  p.  390.)  Its  colour  might  cause  it  to 
be  mistaken  for  mustard. 

Orpiment  has  been  known  to  cause  deadi  by  exiemal  application  as  a  depi- 
latory,  (see  Annales  d'Hygi^ne,  1884,  459;)  a  result  which  might  be  expected 
from  ^e  quantity  of  arsenious  acid  with  which  it  is  mixed.  There  is  a  form 
of  depilatory  used,  which  consists  of  one  part  of  orpiment,  twelve  parts  of 
quicklime,  and  ten  parts  of  starch,  made  into  a  soft  paste  with  water,  (Pereira, 
i.  218,)  the  use  of  which  must  always  be  attended  with  danger. 

Trsatmbnt.-— Hydrated  sesquioxide  of  iron  has  been  employed  as  an  anti- 
dote in  poisoning  by  the  arsenical  sulphn^ts;  but  it  is  not  easy  to  perceive 
how,  at  a  temperature  of  98^,  any  chemical  action  of  an  antidotal  kind  can  be 
exerted  between  these  bodies.  The  promotion  of  vomiting  with  the  exhibition 
of  mucilaginous  liquids  can  alone  be  trusted  to. 

Analtbd.— The  powdered  sul^hurets  yields  a  solution  of  arsenious  acid  oa 
boiling  them  in  water  acidulated  with  muriatic  acid.  They  readily  give  the 
well-known  sublimates  of  metaUic  arsenic,  both  with  soda-flux,  silver,  and  in 
the  hydrogen  apparatus.  They  also  yield  a  deposit  of  arsenic  when  boiled 
with  copper  and  muriatic  acid.  Orpiment  is  insoluble  in  muriatic  acid,  but  it 
is  readUy  dissolved  by  caustic  potash.  Organic  mixturef.  The  sulphnret 
being  insoluble  in  water,  it  is  in  general  easily  separated  mechaqicdly  by 
allowing  the  matters  mixed  with  it,  to  become  dry  upon  bibulous  paper. 
If  the  sulphuret  cannot  be  separated  mechanically,  the  organic  matter  suspected 
to  contain  it,  should  be  dried  and  boiled  with  nitro-muriatic  acid  to  dryness. 
Any  Bttlphuret  will  be  found,  as  arsenic  acid,  soluble  in  water.  Another  im- 
pure sulphuret,  sold  as  King's  yellow^  is  eomposed,  according  to  Dr.  Chrisd- 
son,  of  sulphuret  of  arsenic,  lime  and  sulphur.  It  is  highly  poisonous,  and  » 
extensively  sold  as  a  pigment.  A  ease  of  all^d  poisoning  by  this  substance 
has  been  already  related,  (ante,  p.  146.)  The  patient  died  of  bronchitia. 
The  sulphuret  of  arsenic  is  easily  separated  from  it  by  digestion  in  caustic 
alkali. 

IODIDE  AND  BROMIDE  OP  ARSENIC. 

Of  these  preparations  it  is  unnecessary  to  say  more  than  that  they  are  verjr 
active  poisons,  but  nothing  is  known  concerning  their  operation  as  such  on  man.* 

ARSENUBETTED  HYDROGEN.    , 

This  is  a  gaseous  ppison  of  arsenic,  producing,  when  respired  in  small 
quantity,  very  serious  effects  upon  the  system.  It  has  already  occasioned 
death  in  at  least  three  instances.  The  gas  is  an  artificial  product,  and  is 
formed  in  a  chemical  laboratory  in  various  ways,— one  method  has  already 
been  described  in  speaking  of  Marsh's  process;  and  its  highly  poisonous  pro* 
parties  render  it  necessary  that  caution  should  be  used  in  the  employment  of 
this  mode  of  testing.  The  gas  is  most  effectually  decomposed,  and  prevented 
from  diffusing  itself,  by  passing  it  into  a  solution  of  nitrate  of  silver.  (See 
ante,  p.  .264.)  This  form  of  gaseous  arsenical  poisoning  has  been  hitherto 
purely  accidental.  Gkhlen,  a  German  chemist,  was  killed  by  aocidentaDy 
breathing  a  small  quantity.  Suspecting  that  the  gas  was  eseaping  from  some* 
part  of  the  apparatus  ha  was  using,  he  applied  hia  nose  for  the  pnrpoae  of 


detecting  it;  and  although  he  respired  but  a  rery  email  quantity,  probably  a  few 
hundredths  of  a  min  only  (Brande)  he  was  seiied  in  about  an  hour  afterwards 
with  vomiting,  shivering,  and  great  prostration  of  strength.  He  died  on  die 
ninth  day.  The  most  complete  history  of  this  kind  of  poisoning  has  been 
published  by  Dr.  O'Reilly,  of  Dublin.  He  has  been  kind  enough  to  forwud 
me  the  particuhirs  of  one  case. 

A  gentleman,  for  the  sake  of  experiment,  wished  to  respire  about  one  hun* 
dred  and  fifty  cubic  inches  of  hydrogen  gas.  It  unfortunately  happened  that 
the  sulphuric  acid,  which  he  used  for  making  the  hydroffen,  .was  largely  con- 
taminated with  arsenic ;  and  immediately  after  respiring  me  gas,  he  was  seiied 
with  giddiness  and  fainting,  constant  vomiting  of  a  greenish-coloured  matter* 
and  dull  pain  in  the  epigastrium.  There  war  also  complete  suppression  of 
urine.  He  died  in  about  six  days.  On  dissection,  the  liver  and  kidneys  were 
found  of  a  deep  indigo  colour,— the  mucous  membrane  of  the  stomach  was 
easily  separated ;  and  there  were  two  distinct  patches  of  inflammation  in  the 
greater  curvature.  There  was  a  quantity  of  reddish-coloured  fluid  eflfused  in 
the  chest,  and  it  is  an  interesting  fact,  that  Dr.  O'Reilly,  on  examining  about 
ten  ounces  of  this  fluid,  was  enabled  by  the  use  of  Marsh's  process,  to  detect 
arsenic  in  it  From  experiments  made  on  the  sulphuric  acid,  it  is  supposed 
that  the  deceased  must  have  inhaled  a  quantity  of  arsenic  equivalent  to  about 
twelve  grains  of  arsenious  acid. 

A  third  case  of  poisoning  by  this  gas  occurred  in  England,  in  December  1836i 
A  young  gentleman  was  killed  by  respiring  the  gas,  evolved  from  a  mixture  of 
araenk,  zinc  and  sulphuric  acid.  Death  did  not  take  place  until  twenty-ibor 
days  aftei'  the  accident.  It  appears  that  in  this  instance  but  a  very  smaU  portkiii 
could  have  entered  into  the  lungs. 

The  detection  of  arsenic  in  the  serous  liquid  of  the  chest,  protes  that  this 
poison  is  eliminated  not  merely  by  the  natural  secretions,  but  also  in  morbid  eP 
fusions.  Dr.  Chatin  has  recently  ^proposed  this  as  an  additional  means  of  diag- 
nosis in  poisoning  by  arsenic.  A  blister  was  applied  to  the  chest  of  a  female 
labouring  under  the  effects  of  this  poison.  About  ten  drachms  of  the  serum 
were  collected,  and  this  quantity  contained  sufficient  arsenic  to  give  sixteen  well- 
niarked  metallic  deposits  by  the  use  of  Blarsh's  apparatus.  (Journ.  de  Cbimiet 
1847,  329.) 

AiTALY8i8.-*The  chemical  properties  of  this  gas  have  been  already  described. 
(See  Marsh's  Process,  ante,  p.  28 1 .)  It  is  colourless,  possessed  of  a  disagreeable 
odour  resembling  that  of  garlick,  inflammable,  burning  with  a  bluish-white  flame, 
and  an  abundance  of  white  solid  vapour.  In  burning,  it  is  converted  to  water 
and  arsenious  acid.  On  cold  surfaces  it  deposits  metallic  arsenic,  hydruret  of 
arsenic,  arsenious  acid,  and  water.  (For  the  characters  of  the  deposits,  see 
page  283.)  It  is  decomposed  by  chlorine,  forming  muriatic  acid  and  chloride  of 
arsenic :  also  by  those  metallic  solutions  the  metals  of  whtob  have  a  weak  affinity 
for  oxygen.  Paper  soaked  In  a  solution  of  nitrate  of  silver  and  held  over 
the  gas,  is  immediately  blackened.  If  it  be  passed  into  the  solutton,  the  silver  is 
reduced  and  arsenious  acid  is  dissolved.  The  gas  is  not  soluble  in  water,  and 
the  air  of  water  decomposes  it.  At  a  red  heat  the  metal  is  entirely  deposited, 
and  hydrogen  escapes.  This  is  applied  as  an  adjunct  test  in  Marsh*s  Process.* 
It  is.  known  from  most  other  gases  In  being  totally  absorbed  by  a  solution  of 
sulphate  of  copper  (Gregory.)  On  the  assumption  that  this  gas  is  formed  of 
three  equivalents  of  hydrogen  and  two  equivalents  of  arsenic,  and  that  its  spe- 
cific gravity  is  2*695,  it  contains  by  weight  96-2  percent,  of  arsenic;  and  as  100 
coUc  inches  wouM  weigh  82*17  grains,  every  cubic  inch  will  contain  more  than 
8-IOths  of  a  gram  of  arsenic  in  a  finely-divided  state !  It  is  therefore  one  of  the 
most  formidable  poisons  with  which  we  are  acquainted.  No  treatment  can 
lave  JIfe  when  it  has  been  once  respired. 
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CHAPTER  XXV. 

ACTI05  OP  MERCORT  IN  VAPOUR— OF  LIQUID  MBRCURT— O0RR09IVBBUBLIlfATB— ^ASTB 
AND  SOLOBILITT^YMPTOMS— ITS  BPPBCTS  COMPARBD  VITH  THOSE  OP  ABBEIWC.  , 
BLOW  OR  CHRONIC  POISONING— SAUVATIOK  PROM  SMALL  D0SB8  OP  MBRCURIAL  MBDH 
CINB8 — FROM  OTHER  CAUSES,  AGGRAVATED  BT  DIBBASB— CASE8-«-CAHCRUM  ORI^^ 
DIAGNOSIS— EFFECTS  OF  EXTERNAL  APPLICATION— POST-MORTEM  APPEARANCES—ANO- 
MALOUS CASES «- QUANTITY  REQUIRED  TO  DESTROY  LIFE— PERIOD  AT  WHICH  DEATH 
TAKES  PLACE — FATAL  DOSE— TREATMBNT. 

General  Aemarit.— Metallic  mercury,  in  the  state  of  vapour^  is  well  known 
to  be  pernicious  to  healtli,  producing  paralysis,  tremors  of  the  limbs  with 
emaciation,  and  other  disorders  of  the  system ;  but  this  is  a  form  of  poisoning 
which  does  not  require  medico-legal  investigation.  As  it  has  been  elsewhere 
stated  (ante»  p.  20,)  Hquid  mercury  appears  to  be  entirely  destitute  of  poisonous 
properties.  Numerous  cases  are  recorded  in  which  this  substance  has  been 
swallowed  with  impunity.  One  was  the  subject  of  a  report  to  the  Westminster 
Medical  Society  in  November  1842.  The  individual  in  this  case  laboured  under 
obstinate  constipation  which  ended  ^tally.  Five  days  before  death,  half  a  pound 
of  liquid  mercury  had  been  swallowed  as  a  remedial  agent;  no  ill  effects  followed. 
On  an  inspection  of  the  body,  the  mercury  had  wholly  disappeared.  Much 
larger  quantities  of  the  metal  have  been  given  without  injuijous  conbequencea. 
In  a  case  of  obstinate  constipation,  afler  trying  without  effect  all  tlie  commoa 
cathartics.  Dr.  Borgstedt  prescribed  for  a  female„ffiL  42,  two  pounds  of  mercury, 
to  be  swallowed  at  intervals.  The  metal  remained  nine  days  in  the  body,  and 
was  perceptible  to  the  feel  through  the  abdominal  parietes.  The  last  portions 
of  metal  were  passed  by  stool  on  the  fourteenth  day.  Only  five-sixths  of  the 
quantity  administered  were  recovered.  Slight  salivation  appeared  about  this 
time,  but  this  after-effect  was  speedily  subdued.  (Casper's  Wochenschrift,  April 
12,  1845,  249.)  In  the  same  Journal,  Dr.  Kerstein  relates  a  somewhat  similar 
case,  in  which,  under  an  attack  of  ileus,  he  gave  to  a  man,  et.  28,  two  pounds 
of  quicksilver,  in- four  doses,  six  ounces  at  each  dose.  Croton  oil  was  then  pre- 
scribed, and  after  eight  days  the  bowels  were  moved,  the  greater  part  of  the 
metal  being  passed  unchanged,  if  we  except  some  portion  which  had  been  ooa* 
verted  into  black  oxide.  (30  Mai,  1846,  355.)  Many  similar  cases  might  be 
quoted,  all  tending  to  show  that  metallic  mercury  is  inert. 

The  most  important  mercurial  poison  is  Corrosive  Sublimate;  but  there  are 
some  other  preparations  of  the  metal,  as  calomel,  the  nitric  oxide,  and  the  acid 
nitrates  of  mercury,  which  have  occasioned  death. 

CORROSIVE  SUBUMATE.  , 

This  substance  is  usually  known  under  the  chemteal  name  of  Bichloridb  or 
Mercdrt;  but,  according  to  some  distinguished  auihorities,  it  is  a  chloride.  To 
prevent  any  confusion  from  scientific  chemical  nomenclature,  the  old  and  popular 
name  of  corrosive  sublimate  is  here  used.  This  compound  is  not  often  taken  as 
a  poison.  In  the  coroner's  report  for  1837-8,  there  were  about  fifteen  cases  of 
mercurial  poisoning,  in  twelve  of  which  corrosive  sublimate  was  the  poisoa 
taken.  It  is  commonly  seen  under  the  form  of  very  heavy  crystallme  masses* 
or  of  a  white  powder.  It  is  freely  retailed  to  the  publk?  at  the  rate  of  twopence 
fi>r  fi'om  one  to  two  drachms;  if  exceeding  this  quantity  the  price  is  sixpence 
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per  ounoe.    This  may  guide  the  witnees  when  he  hat  to  Jadge  of  tlie  qoantity 
taken,  by  the  price  paid. 

ToMte  and  &/u6tZt/y.— The  toiU  of  corrosive  subJiniate  is  powerfuHy  austere  . 
and  metallic,  so  that  no  poisonous  quantity  of  it  can  be  easily  svrallowed  without 
the  individual  becoming  immediately  aware  of  it.  It  is  very  »olubie  in  water* 
hot  or  cold,  and  speedily  sinks  in  it,  in  which  properties  it  differs  strikingly  from 
arsenk:.  I  have  found  by  experiment  that  one  hundred  grains  of  a  cold  satn* 
iBted  solution  hold  dissolved  at  a  maximum,  ten  grains  of  corrosive  sublimate; 
and  it  is  stated  by  most  chemists  that  two  parts  of  boOing  water  (212^)  will 
dissoive  one  part  of  the  poison.  It  is  also  readily  dissolved  by  alcohol  and 
ether;  the  last  body  takes  up  one- third  of  its  weight,  and  has  the  property  of 
abstracting  it  from  its  aqueous  solution,— a  principle  which  Is  sometimes  ad« 
▼antageously  resorted  to  for  separating  the  poison  when  dissolved  in  organie 
liquids.  It  is  soluble  without  change  in  nitrfc  and  muriatic  ackls,  and  it  is  a  feet 
sf  some  medico-legal  importance,  that  common  salt  renders  it  much  more  soluble 
in  water. 

[There  is  a  discrepancy  of  opinion  as  to  its  solubility;  Thenard  says,  it  is 
soluble  in  20  parts  of  temperate  water,  whilst  Orfila  says  that  it  dissdved  in  11. 
Devergie  states  that  three  parts  boiling  water  will  take  up  one  of  the  salt  Dr. 
Davy  found  it  soluble  in  water  at  57°,  in  the  proportion  of  1  in  5.4.  When  it 
is  finely  powdered  and  thrown  in  water,  a  part  falls  to  the  bottom,  and  part 
^oats.  When  in  an  impalpable  state,  almost  the  whole  will  float,  and  it  re- 
quires much  shaking  and  stirring  to  precipitate  it— G.] 

ST1IFT0M8. 

The  symptoms  produced  by  corrosive  sublimate,  generally  come  on  Immedi- 
ately or  within  a  few  minutes  after  the  poison  has  been  swallowed.    In  the  first 
placet  there  is  perceived  a  strong  metallic  taste  In  the  mouth,  often  described  as 
a  coppery  taste,  and  there  is  during  the  act  of  swallowing,  a  sense  of  constriction 
almost  amounting  to  suflfocatk>niand  burning  heat  in  the  throat,  extending  down* 
wards  to  the  stomach.    In  a  few  minutes  violent  pain  is  felt  in  the  abdomen, 
especially  in  the  region  of  the  stomach,  which  is  increased  by  pressure.    Pain 
in  the  abdomen  is,  however,  sometimes  wholly  absent    There  is  nausea,  with 
frequent  vomiting  of  long  stringy  mas^  of  white  mucus,  mixed  with  blood ; 
and  this  is  accompanied  by  profuse  diarrhcsa.    The  countenance  is  sometimes 
swollen  and  flushed,  in  other  cases  it  has  been  pale  and  anxious.    The  pulse  is 
small,  frequent,  and  irregular,  becoming  scarcely  perceptible  as  the  symptoms 
become  aggravated.    The  tongue  is  white  and  shrivelled, — ^the  skin  iscokl  and 
dammy,  the  respiration  diflkult ;  and  death  is  commonly  preceded  by  syncope, 
convulsions,  or  general  insensibility.    The  internal  parts  of  the  mouth,  with  the 
lips  are  swollen,  and  often  present  the  appearance  as  if  the  cavity  had  been 
washed  with  a  solution  of  nitrate  of  silver.    Suppression  of  urine  has  been  fre- 
quently noticed  among  the  symptoms.    It  existed  in  a  well-marked  case  of  poi- 
soning by  this  substance  at  Quy*s  Hospital    The  patient  lived  four  days,  but 
did  not  pass  any  urine  during  the  whole  of  this  time  (p.  321,  post)    This 
symptom  was  ot>8erved  in  an  interesting  case  reported  by  Dr.  Wegeler  (Cas* 
per*s  Woehenschrift,  Jan.  10,  1846,  p.  30,)  in  which  a  youth,  letat  17,  swal- 
lowed three  drachms  of  the  poison,  and  died  on  the  sixth  day.    During  the  last 
three  days,  no  urine  was  secreted.    The  case  was  otherwise  remarkable  from 
the  fact  that  no  pain  was  experienced  on  pressure  of  the  abdomen,  and  that  the 
pulse  underwent  no  change  until  shortly  before  death.    In  another  case  reported 
by  Dr.  Herapath,  in  which  a  scruple  of  corrosive  sublimate  in  solution  wasswsl- 
towed,  suppression  of  urine  and  ptyalism  came  on  on  the  third  day,  and  the  pa^ 
tient  died  on  the  ninth  day,  (Lancet,  Dec.  13  and  27, 1845,  pp.  650,  696.)    In 
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aeM0  QbMrvtd  by  Mr.  Morrte,  theqoantlty  of  arine  teereCed  mm  smafl,  and  II 
produced  a  scalding  pain  when  voided.  (Prov.  Med.  Joor.  Nov.  18, 1843, 1^6.) 
.  ]r  tliit  inataoce  there  was  no  purging.  TTie  symptoms  are  much  modified  when 
the  pdaoD  is  given  in  small  doses  at  certain  intervals  for  some  days  or  weeks. 
These  are,  after  each  dose,  colicky  pains,  with  nausea  and  vomiting.  There  is 
general  oneaiiness  and  depression ;  the  aslivary  glands  become  inflamed  and 
peiBliil;  the  tongue  and  gums  are  red  and  swdlen,  sometimes  ntoerated,  and 
theie  tf  fislor  of  the  breath.  A  deep  blue  line,  like  that  observed  in  poi8onin|r 
by  lead,  is  sometimes  found  around  the  edges  of  the  gums.  The  patient  expe- 
riences difficulty  of  swallowing  and  breathing.  The  constitutional  effects  are 
indicated  by  cardialgia,  diarrhcBa,  dyspncsa,  haemoptysis,  cough,  general  tremor 
ef  the  limbs,  and  paralysis^  with  stow  fever  and  marasmus,  under  which  the 
patient  sinks. 

As  tffetts  csmpared  with  than  of  ars^nie. — This  poison  dlflers  finom  arsenic : 
1,  in  having  a  well-raarked  taste;  2,  in  producing  violent  symptoms  within  a 
few  mfaiutes ;  and  3,  in  the  fact  of  the  evacuations  being  more  frequently  mixed 
with  blood.  The  symptoms  produced  by  corrosive  sublimate,  in  the  f  rst  in^ 
stance,  resemble  those  of  cholera ;  if  the  individual  should  survive  several  days, 
they  are  more  like  those  of  dysentery,— tenesmus  and  mucous  discharges  mixed 
with  blood  being  very  frequently  observed. 

SkUivatiarL — One  of  the  most  marked  efiects  of  slow  or  chronic  poisonhig  by 
mercurial  preparattons  is  salivation  or  ptyalism:  indicated  by  sweUing  of  the  sa* 
livary  glands  and  an  increased  flow  of  saliva.  This  is  by  no  means  a  necessary 
symptom  in  eases  of  acute  poisoning  by  corrosive  sublimate,  although  it  not  un- 
frequently  shows  itself  about  the  second  or  third  day.  In  some  instances,  the 
patient  dies  too  rapidly  for  this  effect  to  follow.  In  a  case  related  by  Dr.  Vena- 
bies,  in  whtoh  two  drachms  of  the  poison  had  been  taken,  and  the  woman  sur- 
vived eight  days,  this  sjrmptom  did  not  exist  (See  also  a  case,  p.  323,  post) 
In  another,  reported  1^  Mr.  Wood,  (Ed.  Med.  Surg.  Jour.  11  141,)  in  wbkh 
half  a  tea^poonful  of  the  poison  was  taken,  salivation  was  profuse  in  the  course 
of  a  few  hours.  In  a  case  which  occurred  at  Guy's  Hospital,  in  February  1843, 
where  two  drachms  had  been  taken,  salivation  commenced  in  four  hours  (p. 
322,  post:)  but  this  is  by  no  means  the  earliest  period.  Dr.  Percy  relates  an 
interesting  case  of  poisoning  by  corrosive  sublimate,  in  whteh  the  saliva  was 
flowing  profusely  an  hour  and  a  half  after  the  woman  had  taken  a  dose  of  thirty 
grains.  (See  Med.  Gaz.  1843,  i.  942.)  In  these  early  cases,  it  is  alleged  that 
fetor  of  the  breath  is  absent,  but  most  practitioners  will  look  chiefly  to  the  pro* 
duction  of  salivation  as  a  symptom.  The  local  actton  of  the  poison  is,  in  some 
instances,  sufficient  to  account  for  the  abundant  flow  of  saliva  independently  of 
the  influence  of  the  absorbed  mercury  on  the  salivary  organs.  In  Mr.  Morri^s 
case,  in  which  half  a  drachm  of  the  poison  in  powder  was  placed  by  the  female 
on  her  tongue,  the  saliva  flowed  abundantly  firom  the  mouth,  and  the  lips  were 
much  swollen.  (Prov.  Med.  Jour.  Nov.  18,  1843,  p.  127.)  This  was  un- 
doobtediy  due  to  the  local  irritant  action  of  the  poison. 

In- the  chrtmie  form  of  poisoning,  when  tlie  dose  has  been  smaU  and  fie*> 
quently  repeated,  we  may  generally  expect  to  meet  with  si^vation  accon^ 
panied  by  foBtor  of  the  breath  and  sponginess  and  ulceration  of  the  guma. 
Should  me  person  survive  some  time,  this  symptom  is  more  eommonly  met 
with  than  not ;  but  in  looking  for  it  as  an  indication  of  mercurial  poisoning,  a 
medical  jurist  must  remember,  that  some  persons  are  wholly  unsusceptible  of 
diis  condition.  On  the  other  hand,  there  are  cases  in  which  the  salivary  glands 
are  most  easily  excited,  so  that  the  usual  innocent  doses  of  mercurial  medicines 
have  been  known  to  produce  salivation  to  such  a  degree,  as  to  cause  death. 
Fads  of  this  kind  are  of  some  importance,  since  charges  of  malapraxis  may  be 
easily  raised  in  respect  to  them.    Dr.  Christison  mebtions  a  case  in  which  two 
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gndiw  of  Mlomel  desirofed  life  bf  tiie  Mfwre  MliTatkni  i&dnced,  w  waUaiby 
nioeralion  of  the  tfardst*  Another  was  inentioiied  to  me  by  a  pupil,  ia  ISM, 
in  which  five  ghdne  of  calomel  killed  an  adult  by  piodocing  fiital  saUvmtioB. 
From  some  caaee  related  by  Mr.  Samnel  of  Newark,  it  appeari  that  two  graine 
of  calomel  divided  into  three  powdera,  were  given  in  the  proportion  of  one 
powder  daily,  (two-thirds  of  a  grain,)  to  a  little  boy  aged  eight  This  small 
dose.pfodooed  the  most  violent  salivation,  sloughing  and  ezibliation«  from 
which  he  was  some  weeks  in  recovering.  In  another  instance,  a  iMe  girl 
aged  five,  took  daily  for  three  days,  Uiree  grains  of  mercury  and  chalk 
powder.  Her  mouth  was  severely  affected,  sloughing  ensued,  anid  she  died  in 
eight  days  (see  page  318.}  In  a  third  case,  three  grains  of  blue  pill  given 
twice  a  day  for  three,  days,  making  eighteen  grains,  were  ordered  for  a  girl 
aged  nineteen,  who  complained  of  a  slight  pain  in  her  abdomen.  Severs  sali- 
vation  supervened,  the  teeth  separated,  and  she  died  in  twelve  days.  With 
respect  to  the  efiects  of  corrosive  sublimate.  Dr.  Ohristison  states  that  three 
grains  of  this  substance  in  three  doses,  caused  violent  salivation.'  (Op.  cit. 
408.)  When  this  state  results  from  the  use  of  mild  mercurial  medicines  in 
small  doses,  the  severe  effects  may  be  referred  to  idiosjrncrasy  (ante,  p.  87.) 
A  person  may  die  under  these  circumstances  .'—either  from  simple  exhanstion. 
or  firom  extensive  sloughing  of  the  fauces  with  exfoliation  of  tie  bones.  When 
an  individual  has  recover^  from  the  first  effects  of  acute  poisoning  by  corro- 
sive sublimate,  he  may  die  at  almost  any  period  from  these  secondary  conse- 
qoences. 

It  is  generally  admitted  by  toxicologists,  that  salivation  may  be  intermittent, 
t.  tf.  that  it  may  cease  and  reappear  without  more  mercurial  poison,  or  any 
mercurial  preparation,  being  given  in  the  interim,  although  such  cases  are  rare. 
As  a  matter  of  medical  jurisprudence,  this  important  question  was  brourht  to 
an  issue  at  the  trial  of  Butterfield^  at  Croydon,  in  1776.  The  deceased  was 
•opposed  to  have  been  killed  by  tlie  admini;stration  of  small  doses  of  corrosive 
sublimate ;  and  the  fact  of  his  having  become  salivated  at  or  about  the  time  of 
the  alleged  administration,  was  regarded  as  a  proof  of  poisoning.  In  the 
defence,  it  was  urged  that  the  deceased  had  been  salivated  two  months  pre- 
▼ioudk,  under  a  common  mercurial  course, — and  although  the  salivation  had 
oessed  for  that  period,  it  was  probable  that  this  was  nottiing  more  than  a  re- 
currence of  the  former: — it  did  not  prove  that  there  had  been  any  fresh  admi- 
nistration of  mercury  in  the  interim.  There  was  a  difference  of  opinion  on  this 
point  amouff  the  witnesses,  as  there  probably  would  be  in  the  present  day,  if 
^  each  relied  upon  his  own  individual  experience.  However,  one  qf  the 
witnesses  had  known  salivation  to  recur  without  a  fresh  exhibition  of  mercury 
afler  the  long  interval  of  three  monlh9^  and  the  prisoner  was  acquitted.  Oases 
are  reported  of  salivation  recurring  after  intervals  even  longer  than  this.  One 
fi  quoted  by  Mr.  Swan,  in  which  salivation  recurred  after  an  interval  of  six 
months.     (On  the  Action  of  Mercury,  p.  4.  1847.) 

[Although  evidence  is  in  favour  of  these  intermittent  salivations,  stilt  some 
doubtB«exist  on  the  subject.  Dr.  Ohristison  observes  '*  granting  the  ptyalism 
to  be  in  every  instance  mercurial,  it  would  require  much  better  evidence  than 
any  practitioner  could  procure,  to  determine  the  fact,  that  mercury  had  not  been 
given  during  the  supposed  interval.*'-^G.] 

This  symptom  is  not  necessarily  connected  with  the  exhibition  of  mercury, 
and  therefore,  when  taken  alone,  it  can  never  furnish  evidence  of  mercurial 
poisoning.  It  may  come  on  spontaneously  from  disease  in  the  salivary  organs ; 
er  it  may  arise  from  a  simple  mechanical  cause.  Dr.  Mulock  has  communi- 
cated a  case  to  the  Dublin  Hospital  Gazette,  in  which  profuse  salivation  was 
eeCBsioned  by  the  introduction  of  a  set  of  artificial  teeth.  (Sept.  16, 1846,  p. 
36.)  It  may  also  be  produced  by  many  other  substances  besides  the  prepara- 
27 
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traiM  of  nercmj.  Thni  it  hm  been  known  to  follow  the  nee  of  die  prepaid 
tigne  of  gold,  coppet,  bienuUi,  lead»  antimony,  iodine,  iodide  of  polaariinn« 
eroton,  oil,  opium,  pmeeie  acid*  aalphuric  acid,  arsenic,  colchicam,  foz^^ove, 
iMid  cantbarides.  Some  have  aaaerted  that  foBtcNr  of  the  breath,  a  brassy  taste 
in  the  tnou^,  and  spongy  and  ulcerated  gums,  would,  indicate  the  salivation 
ipansed  by  mercury :  but  these  characters  have  been  equally  met  with ,  in  the 
salivation  produced  by  arsenic  and  bismuth.  (Prov.  Med.  Journ.,  Oct.  22, 
1645,  p.  638:)  A  case  in  which  the  question  of  diagnosis  from  fmtor  was  ma- 
terial, has  been  reported  by  Mr.  Harding.  (See  Lancet,  June  13,  1846,  p. 
054«)  A  very  important  investigation,  involving  the  evidence  of  poisoning  by 
mereury,  as  derived  from  salivation  and  fmtor  of  the  breath,  took  place  at 
Nottingham,  in  FelMruary  1845,  in  the  case  of  a  girl  named  Wilm^.  Although 
she  suffered  from  symptoms  of  mercurial  poisoning,  the  verdict  returned  was, 
that  she  had  died  from  disease  of  the  brain.  It  is  important  to  state  that, 
according  to  the  researches  of  pathologists,  salivation  is  not  so  readily  induced 
by  mercurial  preparations  in  young  subjects  as  in  the  adult  Dr.  Beck  says 
that,  in  his  experience,  only  one  instance  has  occurred  in  which  a  child,  two 
yeaps  old,  was  salivated  by  five  grains  of  calomel  given  in  three  doses  in  twelve 
^hpurs:  in  two  days  the  usual  symptoms  appeared.  The  child  had  been  labour* 
ing  under  hooping-cough  for  several  weeks,  and  was  a  good  deal  reduced. 
For  other  instances,  see  page  312,  ante ;  but  notwithstanding  these  cases,  it  is 
true  as  a  general  principle  that  young  subjects  are  salivated  with  great  diffi- 
culty, and  at  the  same  time  the  effects  of  mercury  upon  them,  are  frequently 
more  energetic  and  uncertain  than  they  are  in  the  adult  Hence  mercurial 
preparations  should  be  always  administered  with  great  caution,  when  the 
strength  of  a  child  has  been  reduced  by  disease.  In  diis  state  of  constitutional 
depresmon,  a  single  cathartic  dose  of  calomel  may  sometimes  prove  fatal. 
(Dvbl.  Med.  Press,  May  12, 1847,  p.  296;  also  Amer.  Journ.  Med.  Sciences, 
April  1847,  p»  509.) 

Frofu%e  saHvufhn  from  mfrcifry  dependeni  on  morbid  fAti9««.-— In  addition 
to  th«  facts  already  detailed,  respecting  death  from  excessive  salivation  under 
the  use  of  small  doses  of  calomel,  there  are  certain  morbid  conditions  of  the 
body  which  appear  |o  have  the  effect  of  .increasing  the  action  of  this  medicine 
on  the  salivary  glands.  This  kind  of  acquired  ictiosyncrasy  exists  especially 
in  that  form  of  disease  called  granular  degeneration  of  the  kidney,  which  is 
characterized  in  its  early  stage  by  albuminuria.  On  this  subject  Dr.  Craigie 
says,  the  great  objection  to  the  employment  of  any  preparation  of  quicksilver 
for  the  cure  of  renal  dropsy,  consists  in  the  fact,  that  the  use  of  the  mineral  is 
known  to  render  the  urine  albuminous,  to  increase  the  inflammatory  state  of 
the  system,  and  to  induce  the  disease,  the  effects  of  which  it  is  expected  to  ie» 
move.  Another  evil  is,  that  in  persons  labouring  under  symptoms  of  granular 
kidney,  a.  very  small  quantity  of  mercury  induces  pt3raUsm,  and  renders  the 
mouth  tender  and  most  painfuL  (Practice  of  Physic,  ii.  1 148.)  This  he  con- 
siders to  depend  much  on  the  fact,  that  patients  of  this  description  have  in 
general,  if  not  always,  been  subjected  previously  to  the  full  influence  of  the 
mineral  in  repeated  courses.  For  these  reasons,  in  his  view,  mercury  should 
never  be  exhibited  without  the  previous  full  trial  of  other  remedies,  asev^  as* 
siduous  watching  will  not  always  succeed  in  preventing  bad  effects.  Dr. 
Christison  informs  me  he  has  repeatedly  observed  that  mercurial  action  (sali- 
vation) is  in  these  cases  brought  on  by  tinUsually  small  doses  of  the  compounds 
of  ioMreury,  or  unUsually  soon;  and  the  action,  ih  these  cases,  has  been  very 
violent,  although  not  uncontrottable.  Mn  Harrison,  of  Reading,  has  commu- 
nicated  to  me  two  cases  in  which  the  serio&s  effects  of  mercury  under  similar 
circumstances  wer<i  well-marked.  A  woman  labouring  under  granular  disease 
of  the  kidney,  rubbed  into  her  side  about  one  draohin  of  strong  raeroBrial  oint^ 
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nent:  profiue  salivation,  with  exfoftiatipii  of  the  jaw,  ibUowod.  The  other 
case  ooeurrM  to  Dr.  Cowan.  He  gave  two  grains  of  mercory  with  chalk,  to 
a  woman  labouring  under  atrophy  of  the  kidneys:  the  most  intense*  salivation 
was  produced.  Other  instances  of  the  injurious  effects  of  the  preparations  of 
mercury  in  this  disease,  might  be  easily  brought  forward:  the  opinion  based 
on  these  observations  is,  that,  as  a  general  rule,  the  use  of  mercurial  medimnes 
is,  in  diese  cases,  improper.  The  question,  however,  is  by  no  means  settled ; 
for  some  eminent  practitioners  look  up^n  the  fear  of  injurious  consequences, 
in  combining  mercury  with  other  diuretics  in  sqch  cases,  as  unfounded-.  Dr, 
Gregory  states  that  opinions  vary  as  to  the  propriety  of  emplo3ring  mercury: 
instances  of  recovery  are  recorded  after  severe  salivation,  but  the  general  im>* 
pression  is,  that  the  mercurial  influenoe  is  prejudicial  rather  than  salutary. 
(Practice  of  Medicine,  6d2.)  From  these  facts  it  is  obvious  that  a  practitioner 
msiy,  under  these  circumstances,  find  himself  charged  with  malapraxis ;  and 
the  following  case,  in  which  an  unlicensed  practitioner  was  implicated,  may 
prove  in  this  respect  instructive.  It  was  referred  to  me  in  December  1845, 
by  the  magistrates  of  Reading*  A  man,  labouring  under  disease  of  the  kid* 
neys,  had  placed  himself  in  the  hands  of  a  person,  who  promised  to  cure  him. 
Part  of  the  treatment  consisted  in  the  administration  of  small  doses  of  calomel. 
Profuse  salivation  came  on,  and  the  patient,  not  finding  himself  relieved,  ap- 
plied to  a  regular  medical  practitioner.  In  about  a  fortnight  afterwards  he  died, 
and  a  coroner's  inquest  was  held,  in  order  to  determine  whether  his  death  had 
not  arisen  from  improper  treatmenton  the  part  of  the  person  whom  he  consulted. 
iSome  pills  and  powders  supplied  to  the  deceased  by  the  inculpated  party, 
were  brought  to  me  for  chemical  examination.  The  powders  consisted  of 
drachm^doses  of  bicarbonate  of  soda,  The  active  ingredient  in  the  pills  was 
calomel,  each  pill  containing  not  more  than  three-quarters  of  a  grain. 

The  following  evidence  came  out  at  the  adjourned  inquest : — ^The  deceased, 
J.  W.,  who  had  been  employed  at  the  gas»works,  became  indisposed  in  the 
early  part  of  the  month  of  November,  and  sought  the  advice  of  a  surgeon,  ^ 
He  continued  under  his  care  about  a  fortnight.  Not  finding  himself  relieved 
by  the  medical  treatment  he  had  undergone,  he  went,  on  the  7th  of  November, 
to  a  Mr.  Lamb,  an  unlicensed  practitioner,  who,  after  interrogating  him  as  to 
the  nature  of  the  complaint,  gave  him  the  powders  and  pills.  Directions  were 
given  in  writing  by  Mr.  Lamb  to  the  deceased  to  take  haff  a  pill  three  timen  a 
day;  but  his  wife,  being  unable  to  read,  administered  the  medicine  in  .double 
doses,  and  in  a  few  days  salivation  was  produced.  He  was  five  days  under 
the  care  of  Mr.  Lamb,  and  the  13th  of  November  an  order  was  given  for  the 
attendance  of  the  surgeon  of  one  of  the  districts  of  the  Union.  This  gentle* 
man  visited  him  until  the  time  of  his  deatli,  the  25th  of  November. 

Admitting  that  the  ingredients  were  well  mixed,  the  quantity  of  calomel 
prescribed  would  be  equal  to  three^nghthe  of  a  grain  at  each  dose ;  making, 
therefore,  a  grain  and  an  eighth  per  diem.  It  appeared  that  the  deceased  began 
to  take  the  pills  on  Friday,  the  7th  of  November,  and  continued  to  take  them 
until  he  was  placed  under  the  care  of  the  Union  surgeon  on  the  12th;  ?.  e. 
five  days.  Had  the  written  order  been  followed,  he  would  thus  have « taken 
rather  less  than  9ix  graine  of  calomel  during  this  period ;  but,  in  consequence 
of  a  mistake,  he  took  eleven  graine  and  a  quarter^  i.  e.  ttvo  s(raim  and 'a 
quarter  daily  for  five  days.  In  favour  of  the  prisoner  it  was  elicited,  that 
when  he  was  informed  of  profuse  salivation  having  arisen  from  the  use  of  the 
pills,  he  ordered  the  deceased  to  discontinue  them ;  but  the  order  does  not 
appear  to  have  been  obeyed.  On  an  inspection  of  the  body,  the  gums  were 
found  ulcerated,  and  the  mucous  membrane  of  the  tongue,  mouth  and  fauces, 
was  in  a  state  of  intense  irritation.  The  left  kidney  was  found  much  enlarged, 
double  its  natural  size ;  externally  smooth,  of  a  deep  purple  colour :  on  making 
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a  section,  it  was^nneh  finner  than  Qatarsl;  the  ooHical  and  tabnlar  portions 
distinct;  the  cortical  motded,  the  tubular  of  a  dark  red  colour,  and  much  indu- 
rated; but  litde  blood  escaped  on  its  division.  The  right  kidney  was  smaller, 
and  Uie  morbid  changes  in  it  were  less  distinctly  marked;  ureters  normal. 
After  hearing  the  evidence  of  several  medical  witneeses,  the  jury  returned  a 
verdict  that  deceased  died  from  natural  causes. 

There  are  several  points  in  which  this  case  is  of  great  interest  to  the  medi* 
cal  jurist  In  the  first  place,  it  became  a  question  as  to  the  existence  of  an 
acquired  idiosyncrasy  to  the  influence  of  mercury,  under  a  diseased  conditicm 
of  the  kidneys.  I  do  not  know  that  any  attention  has  been  paid  to  this  subject  by 
toxicologists.  I  have  not  been  able  to  find  any  reference  to  it  in  the  toxicologiciJ 
work  of  Orfila.  Evidence  was  given  at  the  inquest  to  show  that  the  views  of 
the  profession  were  not  uniform  respecting  the  use  of  mercury  in  this  disease ; 
and  the  opinion  of  Dr.  Williams,  in  favour  of  the  practice,  was  quoted  by  the 
solicitor  for  the  prisoner.  The  coroner  left  this  to  the  jury  as  a  still  unsetded 
question ;  since  it  could  not  be  said  that  any  practitioner,  who  chooses  to 
employ  calomel  (provided  he  keeps  within  proper  limits  as  to  the  dose,)  is  to 
be  precluded  from  its  use.  This  would  do  away  with  freedom  of  judgment 
in  the  practice  of  medicine,  and  be  placing  medical  practitioners  in  the  danger- 
ous position  of  having  to  answer  charges  of  manslaughter  for  every  untoward 
result  in  their  practice.  Medical  experience  is  proverbially  uncertain ;  and  we 
daily  find  that  persons  redlver  from  diseases  or  accidents  under  diametrically 
opposite  modes  of  treatment,  each  practitioner  regarding  the  other  as  acting 
upon  most  dangerous  and  improper  principles. 

The  fact  may,  therefore,  be  clearly  admitted,  that,  as  a  general  rule,'  mercu- 
rial preparations,  even  in  small  doses,  are  liable  to  produce  excessive  salivation 
in  persons  afiected  with  renal  disease ;  but  this  would  not  bind  every  medical 
man  to  avoid  their  employment;  nor,  in  the  event  of  an  untoward  result, 
would  it  justify  a  chaige  of  manslaughter  against  him;  because,  in  fact,  his 
individual  experience  may  not  have  led  him  to  concur  in  the  correctness  of 
the  general  opinion.  I  am  here  considering  this  question  in  the  abstract,  and 
as  it  may  afiect  hereafter  any  medical  practitioner ;  for  principles  once  correefr 
ly  laid  down,  will  apply  to  aU  persons  who  practice  medicine,  whether  with 
or  without  a  diploma.  The  great  question,  as  it  affected  the  prisoner,  in  this 
case,  was  not  so  much  whether  the  use  of  calomel  was  or  was  not  proper  under 
the  cirpumstances,  as  whether  it  was  likely  to  have  been  the  cause  of  excessive 
salivation  and  death,  in  the  doses  in  which  he  ordered  it  to  be  taken.  It  is 
clear,  that  if  a  medical  man  prescribe  a  certain  dose  of  a  powerful  medicine 
(as  prussic  acid,)  or  of  a  medicine  likely  to  act  powerfully  on  the  body,  as 
mercury  in  diseased  kidneys,  written  directions  being  given  so  that  there  may 
be  no  room  for  mistake, — and  double  the  quantity  be  administered,  it  would 
not  be  just  to  make  him  responsible  for  the  result.  If  the  rule  were  otherwise, 
what  practitioner  would  be  safe  for  a  single  day  from  the  mistakes  made  by 
patients?  Therefore,  the  question  in  reference  to  the  prisoner  was,  not  so 
much  whether  death  had  really  been  caused  by  the  quantity  of  mercury  actually 
given ;  but  whether  the  excessive  salivation  and  death  would  have  been  likely 
to  arise  from  the  doses  which  he  actually  prescribed. 

/  The  medical  evidence  rendered  it  apparent  that  salivation  had  followed  in  the 
usual  period  afler  the  exhibition  of  mercury ;  that  it  was  profiise,  and  had  the 
effect  of  exhausting  the  patient;  that  for  thirteen  days  before  death  (on  the 
20th)  the  salivary  discharge  had  diminished,  but  the  mouth  was  still  very  sore; 
and  on  the  23d,  two  days  before  death,  the  gums  were  still  ulcerated,  and 
bleeding  at  intervals.  These  facts  tended  to  show  that  the  exhaustion  produced 
by  the  salivation  might  have  accelerated  death,  although  the  proximate  < 
was  the  disease  under  which  the  deceased  was  labouring. 
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It  appears  that  aleveii  grains  and  a  quarter  of  oalomel  were  taken,  daring  a 
period  of  five  days,  instead  of  the  qaantity  ordered,  fiw  f^ains  and  a  haff. 
Admitting  the  ezistenoe  of  an  idiosyncrasy  to  the  effects  of  meroary  in  persons 
affected  with  renal  disease,  the  quantity  taken  would  fully  account  for  the  oc- 
currence of  violent  salivation ;  although  it  would  be  only  a  moderate  dose  under 
other  circumstances :  and  perhaps  even  half  the  quantity  (t .  e,  the  doses  pre- 
scribed)  might  have  produced  serious  effects,  although  it  is  impossible  to  affirm 
that  it  would  have  necessarily  occasioned  death.  To  prescribe  a  grain  of 
calomel  daily,  nnder  the  circumstances,  for  five  days,  could  hardly  be  pro- 
nounced an  act  of  gross  ignorance  and  criminal  carelessness;  yet,  without  the 
expression  of  a  positive  opinion  of  this  kind,  the  party  prescribing  the  medi** 
cine,  could  not  be  committed  on  a  charge  of  manslaughter.  The  verdict  of 
the  jury  was  probably  base  on  many  circumstances  favourable  to  the  prisoner. 
The  quantity  of  calomel  prescribed  by  him,  was  small.  Admitting  that  it  was 
not  an  advisable  medicine  in  cases  of  renal  disease,  evidence  was  adduced  to 
show  that  some  difference  of  opinion  among  medical  men  might  fairly  exist 
on  the  subject.  He  had  given  written  directions  respecting  the  doses,  but 
these,  through  the  inattention  of  the  deceased^  wife,  had  been  doubled.  The 
patient  had  exposed  himself  to  night-air  while  taking  the  medicines ;  and 
when  informed  of  the  effects  of  the  pills,  the  prisoner  had  ordered  them  to  be 
discontinued.  These  facts  necessarily  weighed  strongly  in  his  favour,  and 
led  to  his  discharge.  The  case,  however,  is  of  inffportance,  in  showing  the 
injurious  effects  which  may  occasionally  arise  fVom  the  use  of  even  small  doses 
of  mercury  in  disease  of  the  kidneys. 

It  may  be  proper  to  state  that,  in  albuminuria,  the  kidneys  appear  after  death 
laiger  than  natural,  of  a  dark  or  chocolate  colour,  and  they  are  evidently  gorged 
with  blood.  During  life  the  disease  is  known,  among  other  symptoms,  by  the 
coagulability  of  the  urine.  In  granular  degeneration  the  surface  of  the  kidney 
is  generally  mottled  or  speckled :  in  the  earlier  periods  of  the  disease  the  organ 
may  be  found  larger  than  natural,  and  of  softer  consistence,  while  in  the  ad<r 
vanced  stages  it  may  be  contracted  and  hard.  The  outer  or  cortical  portion  is 
commonly  disorganized  ;  it  is  granular,  and  of  a  pale  yellow  colour.  (See 
Gregory,  Practice  of  Medicine,  691.) 

Cancrum  oris. — Corrosive  sublimate,  as  well  as  other  mercurial  prepara-r 
tions,  is  liable  to  produce  z^ngrme  of  tke  mouth  and  fauces,  a  state  which  may 
equally  oecur  -from  spontaneous  causes :  death  is  commonly  the  result.  In  a 
case  of  this  kind,  supposing  any  mercurial  preparation  to  have  been  given 
medicinally,  it  may  become  a  serious  question  whether  death  actually  resulted 
from  the  mercury  acting  as  a  poison,  or  from  natural  disease.  Several  fatal 
cases  have  occurred  within  the  last  few  years,  among  young  children  (  and  the 
subject  has  become  a  matter  of  inquiry  before  coroners.  Althousfh  salivation 
and  its  sequels  are  not  common  among  young  children,  as  an  effect  of  mer^ 
curial  preparations,  yet  it  is  dear,  from  the  cases  already  cited  (p,  312,)  that 
small  doses  of  mercury  may  have  a  most  violent  effect  upon  them,  and  render 
the  suspicion  of  poisoning  probable.  Of  two  children,  whose  deaths  became 
the  subject  of  investigation  under  these  circumstances,  one  was  affected  with 
hooping-cough,  and  the  other  with  measles.  Powders  containing  calomel, 
were  prescribed  in  both  cases, — gangrene  of  the  mouth  supervened,  and  the 
children  died.  There  was  some  reason  to  believe,  from  the  evidence,  that  the 
mercury  had  really  produced  the  effect  attributed  to  it,  at  least  in  one  of  the 
cases.  It  is  proper  to  remark,  that  this  kind  of  disease,  gangrene  of  the  mouth, 
has  been  observed  to  occur  in  children,  to  whom  no  calomel,  nor  any  mer? 
curial  preparation  whatever,  had  been  exhibited: — ^the  subjects  have  been 
chiefly  young  infants,  badly  fed  and  clothed,  and  generally  labouring  under,  or 
recovering  from,  fever,  small-pox,  measles  or  hooping-cough.    It  is,  however, 

27* 
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farjuore  common  as  a  sequela  of  measlea  diaii  of  other  exanthemata,  and  it  is 
always  connected  with  a  depressed  state  of  the  vital  powers.  Many  cases  ai 
this  kind  are  reported  by  Dr.  Hennis  Green  (see  Lancet,  Dec.  1839.)  The 
disease  is  commonly  described  under  the  name  of  **  Cancrum  oris"  A  case 
occurred  in  August,  1840,  in  which  a  chaige  was  made  against  a  medical  prac- 
titioner of  having  caused  the  death  of  a  child,  aged  four  years,  by  administering 
an  overdose  of  some  mercurial  preparation.  The  child  was  labouring  under 
hoopiuff-cough,  and  some  medicine  was  prescribed;  on  the  fourth  day,  the  child 
complamed  of  soreness  of  the  mouth,  the  teeth  became  loobe  and  ^11  out,  the 
tongue  and  cheek  were  very  much  swollen,  and  the  child  died  in  the  course 
of  a  few  days  from  gangrene  in  the  left  cheek.  The  answer  to  the  charge 
was,  that  not  a  particle  of  mercury  had  been  exhibited, — a  fact  cleariy  proved 
by  the  production  of  the  presoription-book  of  the  medical  attendant.  This, 
then,  was  an  instance  in  which  the  gangrene  proceeded  from  spontaneous  causes ; 
and  yet  it  is  almost  certain,  that  had  any  mercury  been  proved  to  exist  in  the 
medicine  prescribed,  a  verdict  affecting  the  character  of  the  practitioner  would 
have  been  returned !  In  several  instances,  where  but  a  small  quantity  of  mer^ 
cury  had  been  exhibited,  the  disease  and  death  were  referred  to  it ; — the  cause 
appeared  so  obvious,  that  the  general  impression  could  not  be  shaken  by  the 
medical  statement,  that  similar  cases  had  occurred  where  no  mercury  was  used. 
Sometimes  the  ease  may  really  be  of  a  doubtful  nature.  A  boy  aeed  diree 
years,  while  suffering  under  an  attack  of  measles,  took  small  doses  ol  mercury 
by  the  prescription  of  a  physician.  Soon  after  the  administration  of  the  medi- 
cine, the  child  became  worse,  the  mouth  became  inflamed,  dark  and  dis- 
coloured, and  the  teeth  dropped  out.  He  died  in  a  few  days.  A  practitioner 
who  had  been  called  in,  pronoAnced  that  the  child  had  been  excessively  sali- 
vated. Mercury  had  undoubtedly  been  taken,  and  it  was  proved,  that  the 
person  who  had  dispensed  the  medicine,  did  not  weigh  it.  An  inquest  was 
held,  and  a  verdict  returned,  that  the  child  had  died  from  an  overdose  of  mer- 
cury. Mr.  P.  H.  Holland,  of  Manchester,  has  forwarded  to  me  the  report  of 
an  interesting  case  of  cancrum  oris.  The  child,  aged  six  years,  had  taken 
four  grains  of  calomel  in  two  doses  with  rhubarb.  Swelling  and  sloughing  of 
the  salivary  glands  came  on,  and  the  child  died  in  ten  days.  The  disease  was 
not  caused  by  the  mercurial.  Mi:.-  Holland  heard  at  the  same  time,  of  six 
cases  of  excessive  salivation  in  y o1ing  children  from  common  doses  of  calomel, 
almost  indicating  an  influence  of  an  epidemic  character.  (See  also  an  interest- 
ing case  by  Mr.  Dunn,  Med.  Gaz.  xxxiii.  57,  and  Br.  and  For.  Med.  Rev., 
October,  1844,  p.  542.)  It  is  worthy  of  remark,  that  in  cases  of  this  descrip- 
tion, the  popular  opinion  is  generally  supported  by  that  of  some  medical  prac- 
titioner, showing  how  easily  members  of  the  profession,  as  well  as  the  public, 
are  led  to  refer  the  effects  to  what  in  many  instances  is  only  an  apparent  cause. 
An  important  case  of  this  kind,  in  which  the  medical  witness  relied  upon  the 
««  mercurial  fostor  "  as  characteristic  and  distinctive,  will  be  found  in  the  Lancet 
(June  13,  1846,  p.  654.)  The  following  is  a  doubtful  instance :  a  child  aged 
about  four  years,  suffering  from  hooping-cough,  took,  according  to  a  prescrip- 
tion obtained  from  a  dispensary,  three  grains  of  calomel  on  the  29th  of  October: 
this  dose  was  repeated  five  times  between  that  date  and  the  7th  of  November 
following.  About  this  time  the  right  cheek  became  much  swollen,  and  there 
was  great  diffit^ulty  in  opening  the  mouth,  with  very  offensive  breath.  The 
gums  and  inside  of  the  cheek  became  ulcerated,  and  on  the  16th  a  sphacelus 
appeared  on  the  right  cheek  of  the  size  of  a  shilling,  which  rapidly  extended, 
and  the  child  died  on  the  28th.  This  was  considered  to  be  a  case  of  cancrum 
oris  from  spontaneous  causes ;  but  it  would  be  difficult  to  say  that  the  calomel 
had  not  here  been  the  exciting  cause.  At  any  rate,  it  cannot  be  denied  that 
there  was  reasonable  ^ound  for  suspicion. 
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•  Diagnosis. — ^Are  there  any  means  of  dMngoiehliig  gangrene  as  a  reaiilt  of  dis- 
ease, from  the  gangrene  produced  by  mercury  1  A  diagnosis  has  been  founded 
on  the  ai)^;ation,  that  when  the  gangrene  is  caused  by  mercury  it  is  uniformly 
diffused  over  tiie  gums,  tongue,  and  internal  parts  of  the  cheek;  while,  when  of 
a  spontaneous  character,  it  is  restricted  to  one  patch  or  spot,  beginning  on  the 
inside  of  the  cheelc  as  a  hard  swelling.  This,  however,  is  a  very  wealc  criterion. 
In  a  case  recorded  by  Dr.  Christison,  in  which  it  resulted  from  mercury,  the  gan- 
grene was  observed  to  occur  on  the  sicin,  near  the  mouth  on  each  side:  it  thence 
sproid  ovjpr  the  whole  of  the  cheek,  and  destroyed  life  in  eight  days.  In  gene- 
ral, however,  it  begins  in  the  mouth  or  in  the  throat,  and  spreads  onwards. 
Besides,  it  is  quite  possible  that  the  spontaneous  gangrene  may  present  a  diffused  * 
character.  There  is  no  certain  diagnosis ;  at  least,  there  are  no  general  rules  to 
guide  a  medical  opinion:  each  case  must  be  judged  of  by  itself.  The  time  of 
the  occurrence  of  the  symptoms,  after  taking  the  medicine,  may  be  sometimes  a 
good  criterion ;  but  this  is  not  always  app]icable,^-for,  by  mere  coincidence,  the 
symptoms  may  supervene  without  being  connected  with  the  medicine.    Then 

•  again,  the  symptoms  may  not  have  been  caused,  but  only  aggravated,  by  the 
continued  use  of  mercurials.  The  fact  of  the  dose  of  cak>mel,  or  other  prepara- 
tion, having  been  small,  is  not  of  itself  an  obstacle  to  the  admission  of  the  view, 
that  it  has  really  caused  the  gangrene ;  since  cases  have  been  already  related, 

I  which  show  that  in  certain  constitutions,  small  doses  of  mercury  have  produced 

the  most  alarming  and  unexpected  effects.  Unless,  then,  a  medical  witness  is 
prepared  to  assert,  that  no  such  idosyncrasy  could  have  existed  in  the  case  under 
investigation,  it  will  be  considered,  when  other  iacts  concur,  that  the  sroallness 
of  the  dose  is  no  answer  to  the  charge  of  the  medicine  having  produced  these 
serious  consequences.  It  is  also  not  improbable,  thai  the  diseases  under  whk^h 
such  subjects  have  been  observed  to  labour,  may  aggravate  the  effects  of  mer- 
cury so  administered,  and  render  them  more  prone  to  this  affection. 

Effects  of  external  application, — Cases  of  poisoning  by  the  external  applksa- 
tion  of  corrosive  sublimate  are  rare ;  it  acts  energetically  through  the  unbroken 
skin,  producing  severe  local  and  constitutional  symptoms,  and  even  death.  Two 
fatal  cases  of  this  kind  have  been  reported  by  Mr.  Ward  of  Bodmin.  (Med. 
Gaz.  ill.  666.)  A  man  aged  twenty-four,  rubbed  over  every  part  of  his  body, 
one  ounce  of  corrosive  sublimate,  mixed  with  six  ounces  of  hog's  lard,  for  the 
purpose  of  curing  the  itch.  In  an  hour,  he  experienced  excruciating  pain  in 
\  the  abdomen  and  over  the  whole  of  his  body ; — he  said  he  felt  roast^  alive, — 

j  he  also  suffered  from  intolerable  tliirst.    The  skin  was  found  completely  vesi- 

I  cated.     He  died  on  the  eleventh  day,  having  laboured  under  bloody  vomiting, 

purging,  and  tenesmus.  Ptyalism  did  not  show  itself  until  thirty-six  hours  after 
the  application  of  the  poison.  The  brother  of  the  deceased,  aged  nineteen,  rub- 
bed in  the  same  quantity  of  the  poison.  The  symptoms  were  much  the  same,^ 
but  more  aggravated.  There  was  constant  vomiting,  with  complete  suppression 
of  the  urine,  and  frequently  bloody  stools ; — the  ptyalism  was  not  so  severe. 
He  died  on  the  fidh  day.  On  inspection  the  stomach  was  found  much  inflamed, 
and  partially  ulcerated.  The  small  intestines,  were  also  greatly  inflamed 
throughout ;  and  the  lower  portion  of  the  colon  and  rectum  were  in  a  state  of  morti- 
iication.  The  bladder  was  contracted,  and  without  urine.  Thirty  large  worms 
were  found  alive  in  the  stomach  and  intestines!  (For  another  case,  see  Nie- 
mann Taschenb.  der  Arzneiw.  452.)  Death  from  the  external  application  of 
corrosive  sublimate  has  been  the  subject  of  a  trial  In^this  case  there  were  the 
usual  symptoms  of  irritation,  and  the  stomach  and  intestines  were  much  inflamed, 
(JRe^.  V.  Welsh,  Worcester  Summer  Assizes,  1845;  Med.  Gaz.  xxxvi.  608.) 
The  readiness  with  which  this  poison  acts  through  the  skin  is  proved  by  the  fol- 
lowing circumstance.  M.  Cloquet  plunged  his  hands  into  a  concentrated  solu- 
tion of  corrosive  sublimate,  in  order  to  remove  some  anatomical  preparations. 
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Hd  did  not  wash  hit  hands  afterwards;  and  in  sbout  eight  hours  he  was  attacked 
with  severe  pain  in  the  abdomen,  constriction  in  the  chest,  painful  respiratiod, 
thirst,  nausea,  and  ineffectual  attempts  at  vomiting.  Under  the  use  of  diluentB 
these  symptoms  were  removed,  but  for  eight  days  he  suffered  from  pain  in  the 
epigastrium.    (Galtier,  1-667.)    This  case  should  serve  as  a  caution  to  ana- 


Mr.  Annan  has  reported  a  singular  instance  of  the  local  action  of  corrosive 
sublimate,  which  appears  to  have  led  to  death  after  a  very  long  period.  In  Jan. 
1845,  a  man  aged  38,  a  shepherd  had  been  employed  several  houite  daily  in 
washing  sheep,  which  were  affected  with  cutaneous  disease,  with  a  solution  of 
two  drachms  of  corrosive  sublimate  in  twenty  ounces  of  water,  in  which  muriate 
of  ammonia  was  also  dissolved.  He  was  suddenly  seized  with  sickness,  vomit- 
ing, constitutional  irritationvand  after  the  lapse  of  five  days  with  ptyalism,  al- 
though not  severe.  He  did  not  recover  for  a  fortnight  In  six  weeks  he  ex* 
perienced  a  similar  attack  from  the  same  cause,  and  this  left  behind  it  great  de- 
bility and  emaciation.  He  resumed  his  occupation^  but  was  attacked  with 
wandering  pains  in  the  Joints  and  diseases  of  the  bones, — as  if  from  the  secon- 
dary effects  of  mercury ;  and  he  died  fourteen  months  after  the  first  attack. 
(Med.  Times,  July  25,  1846,  p.  331.)  Of  ten  of  the  sheep  two  died  shortly 
after  the  application. 

Salivation  is  a  common  effect  of  the  external  application  of  this  poison. 
Dr.  Guerard  has  seen  ptyalism  produced  as  a  result  of  three  corrosive  subli- 
mate baths,  one  ounce  of  the  poison  to  about  ten  gallons  of  water  taken  at 
intervals  of  three  days :  but  the  effects  produced  by  the  solution,  are  never  so 
powerful  or  so  dangerous  as  those  which  arise  from  the  application  of  the 
poison  in  the  form  of  ointment  There  are  many  ointments  sold  by  quacks 
for  the  treatment  of  skin  diseases,  which  contain  corrosive  sublimate. 

When  any  mercurial  preparations  are  used  as  ^scharotics,  ptyaliism  may 
very  speedily  follow.  Breschet  observed  this  effect  in  twenty-four  hours  from 
the  application  of  the  acid  niUrate  of  mercury,  to  the  cervix  uteri. 

POST-MORTEH  APPEARAKpES. 

These,  as  in  the  case  of  arsenic,  are  chiefly  confined  to  the  alimentary  canal. 
Corrosive  sublimate,  however,  affects  both  the  mouth  and  fauces ;  the  "mucous 
membrane  is  softened,  of  a  white  or  blueish  grey  colour,  and  sometimes  in- 
flamed ;  that  lining  the  ossophagus  is  similarly  affected,  and  partially  corroded 
and  softened.  The  mucous  membrane  of  the  stomach  is  more  or  less  inflamed, 
sometimes  in  patches ;  and  there  are  masses  of  black  extravasated  blood  found 
beneath  it  Occasionally  the  whole  cavity  has  a  slate-grey  colour  from  the 
partial  decomposition  of  the  poison  by  the  membrane  itself;  beneath  this  the 
mccous  coat  may  be  found  reddened.  This  grey  tint  of  the  mucous  membrane 
has  been  considered  by  some  to  be  indicative  of  the  action  of  the  poison  on 
the  living  mucous  membrane ;  but  it  is  not  always  present  A  case  occurred 
at  Guy's  Hospital,  in  which  the  mucous  membrane  was  simply  inflamed",  and 
very  much  resembled  the  condition  presented  in  cases  of  arsenical  poisoning. 
The  coats  of  the  stomach  are  sometimes  corroded,  and  so  much  softened  that 
they  cannot  be  removed  from  the  body  witfiout  laceration.  Similar  appear- 
ances have  been  met  with  in  the  intestines,  especially  in  the  cscum.  In  a 
case  by  Dr.  Herapath,  in  which  a  scruple  was  taken,  and  death  occurred  on 
the  ninth  day,  the  mucous  membrane  of  tlie  stomach  was  softened,  but  there 
were  no  well-marked  appearances  of  the  action  of  the  poison  in  this  oigan. 
The  cfficum  had  been*  the  seat  of  the  most  violent  inflammation,  the  whole 
surface  being  of  a  deep  black-red  colour,  and  there  were  patches  of  sloughing 
in  the  coats.     (Lancetp  Dec.  27, 1845,  p.  700.)     Perforation  of  the  stomach  is 
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ynry  fare  as  aa  effeet  of  thia  poiaon:  there  ]a»  i  beliere,  onlf  one  caae  on 
record.  Certain  morbid  changes  have  been  met  with  in  the  nrinary  and  cir> 
eohitifig  omins;  and  Mr.  Swan  states  that  he  has  found  the  ganglim  and 
branches  of  the  sympathetie*  inflamed^  but  Aese  ehuiges  mre  not  hj  any  means 
characteristic  of  this  variety  of  poisoning.  Appearances  in  the  alimentary 
canal,  like  those  just  described,  have  been  seen,  not  only  where  the  case  has 
leiminated  fatally  in  a  few  hours,  but  where  it  has  been  protracted  for  six, 
eight,  and  even  eleven  days*    (Chaussier,  Recueil  de  M^moires,  308.) 

I  here  subjoin  a  few  cases  which  have  fallen  under  my  notice,  as  they  may 
serve  to  illustrate  better  than  any  summary,  the  varieties  in  the  symptoms  and 
post-mortem  appearances  occasionally  met  with  in  j^isoniug  by  corrosive 
euUimate.  ' 

Ca<69.-^.  W.,  aged  38,  a  stout  healthy-looking  man,  was  admitted  into 
Chiy's  Hospital  on  die  10th  of  February,  1848.  It  was  ascertained,  that  about 
10  o'clock  on  the  morning  of  that  day  he  put  into  his  mouth  about  two  dnu^ms 
of  corrosive  sublimate,  in  coarse  lumps,  which  he  masticated  and  swallowed : 
he  then  drank  about  a  pint  of  water.  A  surgeon,  who  saw  him  soon  afler- 
wards,  administered  to  him  four  eggs.  He  then  vomited,  and  a  piece  of  cor- 
rosive sublimate,  about  the  size  oFnalf  a  nut,  was  found  in  the  vessel ;  but 
this,  it  was  supposed,  had  not  been  swallowed.  When  admitted  into  the  hos- 
pital, the  following  symptoms  were  observed :— there  was  great  depression  of 
the  system ;  the  extremities  were  quite  cold ;  the  respiration  natural ;  the  pulse 
scarcely  perceptible ;  the  tongue  swollen,  as  well  as  the  tips.  The  man  was 
sensible ;  and  complained  of  constriction  of  the  (esophagus.  The  albumen  of 
several  eggs  was  immediately  administered  to  him.  At  2  p.m.  the  lips  were 
excessively  swollen  and  tender,  as  well  as  the  gums ;  there  was  incipient  sali«> 
vation,  with  pain  down  the  oMophagus,  into  Sie  stomach.  The  act  of  swal- 
lowing gave  rise  to  much  pain.  The  man  had  vomited  several  times,  and 
brought  up  a  quantity  of  a  yeUow-coloured  matter,  interspersed  with  blood :  he 
complained  of  slight  pain  in  the  abdomen.  There  were  spasms  of  the  lower 
extremities ;  the  Imees  were  drawn  up ;  the  pulse  was  small  and  scarcely  per- 
ceptible ;  the  tongue  was  white,  and  so  much  swollen  that  he  could  not  protrude 
it  from  his  mouth ;  the  skin  was  rather  warmer.  During  the  day,  the  man 
swallowed  about  two  pints  of  milk,  and  the  albumen  of  twenty-four  eggs. 

Feb.  11.— -He  was  attacked  with  several  vi<^nt  fits  of  hiccough  during  the 
night ;  there  was  great  pain  upon  pressure  over  the  region  of  the  stomach. 
There  was  much  greater  difficulty  of  swallowing,  and  violent  pain  in  the  head. 
The  lower  lip  had  become  considerably  swollen,  and  a  small  blister  had  formed 
aa  the  inside  of  it.  The  pulse  was  small  and  wiry,  scarcely  perceptible.  He 
had  vomited  several  times ;  the  bowels  were  fully  relieved,  and  the  motionis 
were  of  a  green  colour ;  his  feet  were  very  cold,  and  there  was  general  yellow- 
ness of  the  akin. 

12th.— The  skin  was  still  very  yellow ;  the  pulse  was  sharp,  and  with  diffi- 
culty felt;  the  swelling  of  the  lips  had  subsided.  The  patient  had  vomited 
some  green  matter;  his  bowels  were  well  opened,  and  the  fsoes  were  of  a 
dark  colour  mixed  with  blood.  There  was  great  pain  in  the  region  of  the 
stomach,  with  difficulty  of  swallowing.    The  extremities  were  warm. 

13th. — The  power  of  swallowing  had  slightiy  returned ;  but  the  man  still 
complained  of  a  burning  sensation  in  the  (esophagus :  the  pulse  continued  the 
same.  No  urine  had  been  passed  since  his  admission.  He  bad  had  very 
litde  sleep  during  the  night;  the  hicccmgh  continued.  The  pupils  were  much 
contracted;  the  extremities. cold;  the  bowels  had  been  opened  several  times: 
motions  were  streaked  with  blood,  and  once  or  twice  they  consisted  entirely  of 
.  blood,  mixed  with  mucus.  There  was  not  much  pioin  in  the  abdomen,  but  the 
sickness  still  continued.    The  lips  had  almost  returned  to  their  natural  size ;  the 
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loiigiie  was  ■woUen,  «o  than  it  could  not  be  protmded,  and  it  was  eovered  witii 
»  white  fur.  At  4  p.  h.  ajrmptoms  of  deliriam  supervened ;  the  puke  waa  anall, 
and  scarcely  perceptible.  The  delirium  increased,  and  he  was  obliged  to  be 
forcibly  coufined  to  his  bed. 

14th. — At  6  A.  M .  there  was  stertorous  breathing  at  intervals,  and  the  man  was 
evidently  becoming  much  worse.  His  lower  eyelid  dropped  as  well  as  his 
jaw ;  and  towards  noon  he  seemed  to  have  great  constriction  of  the  cMophagus. 
Slight  consciousness  still  remained:  there  was  no  power  to  speak;  but  he 
moved  his  arm  about,  as  if  aware  of  what  was  going  forward.  His  bowels  had 
not  been  relieved  since  six  o^clock  the  preceding  evening;  no  urine  had  been 
passed.  The  stertorous  breathing  continued  until  shortly  before  three  o'dock* 
p.  M .  when  he  died. 

The  body  was  examined  twenty*two  hours  after,  death.  There  was  general 
rigidity,  but  no  appearance  of  decomposition ;  the  atmosphere  was  cold  and 
dry.  The  peritoneum  was  healthy,  and  contained  about  one  ounce  of  a 
straw-coloured  liquid.  At  the  greater  curvature  of  the  stomach,  within  four 
inches  of  the  pylorus,  there  was  a  large  patch  of  inflammation,  about  the  siye 
of  the  palm  of  the  hand.  The  mucous  membrane  was  highly  injected  with 
red  blood,  and  presented  marks  of  inflammation  throughout.  The  slate-grey 
colour,  which  is  sometimes  seen  in  cases  of  poisoning  by  corrosive  sublimate^ 
did  not  here  exist  There  was  no  appearance  of  corrosion  or  ulceration  in 
any  part  The  duodenum  and  jejunum  were  healthy:  there  was  slight  in- 
flammation of  the  mucous  membrane  about  the  lower  two-thirds  of  the  ileum ; 
and  this  was  more  marked  towards  the  termination  of  the  intestine.  Near  to 
the  caecum  there  were  several  patches  of  inflammation.  The  whole  of  the 
large  intestines  were  highly  inflamed;  and  there  were  several  small  spots  of 
ulceration,  about  the  size  of  a  pea.  The  liver  was  enlai^d  and  congested: 
the  gall-bladder  contracted,  and  containing  scarcely  any  trace  of  bile.  The 
spleen  was  of  its  natural  size,  congested  and  firm :  the  peritoneal  covering  was 
thin  and  closely  adherent  to  its  substance.  The  pancreas  was  healthy ;  the 
kidneys  of  a  natural  size  and  consistence,  rather  florid;  the  cortical  portion 
presented  minute  red  points,  more  especially  between  the  infundibula,  proba* 
bly  the  results  of  commencing  inflammation.  The  right  kidney  had  a  cjrst 
on  its  posterior  surface,  about  the  size  of  a  marble,  containing  a  dear  fluid. 
The  bladder  was  much  contracted;  tlie  mucous  membrane  slightly  injected;  it 
contained  about  half  an  ounce  of  turbid  urine. 

The  mucous  membrane  of  the  oasophagus  was  reddened  from  inflammation, 
but  had  no  other  abnormal  appearance.  In  the  chest  there  were  found  old  ad- 
hesions of  the  pleura;  the  subBtance  of  the  lungs  was  (edematous,  somewhat 
firm  and  doughy ;  at  the  base  of  the  right  lung  there  was  inflammatory  oedema. 
The  bronchial  membrane  was  inflamed  throughout  its  whole  extent ;  and  with- 
in the  tubes,  there  was  an  abundance  of  frothy  mucus.  The  bronchial  glands 
were  slightly  enlarged.  The  pericardium  contained  about  six  drachms  of  a 
8traw<coloured  fluid,  part  of  which  was  reserved  for  a  chemical  examination* 
The  heart  was  rather  smaller  than  natural,  but  the  cavities  and  the  parietes 
were  healthy :  some  partially-coagulated  blood  was  found  in  the  oigan.  The 
head  was  not  examined. 

A  chemical  analysis  was  made  of  the  contents  of  the  stomach,  of  the  blood, 
spleen,  and  serous  liquids  found  in  the  pericardium  and  peritoneum,  but  no 
mercury  was  detected. 

In  comparing  this  with  other  cases  of  acute  poisoning  by  corrosive  subli- 
mate, the  following  points  deserve  notice: — 1st,  With  regard  to  symptoms^ 
Some  of  these  as,  for  example,  constriction  of  the  oesophagus— -were  such 
as  are  commonly  met  with  in  cases  of  poisoning  by  corrosive  sublimate :  in 
others,  there  were  some  peculiarities.    Thus  salivation  hegjm  to  make  its  ap- 


r 


cAsaa  or  Foismvs  bt  coeborts  mavauvE.  883 

pefuraact  in  abcmtybiir  iUttf»''«fter  die  pcriton  wasewiDDwad,  wbidi,  I  believe 
k  an  imiifualiy  early  period  for  this  symptDm  to  be  observed.  One  ef  tli6 
BTOSt  etroDgljHnarked  ayiiiptoina  was,  however,  ibe  eomplete  9uppre$9ian  of 
vrine.  This  has  been  occasionally  witnessed  before ;  but  here  me  snppnaM 
sion  continued  ibr  upwards  of  three  days,  i.  e.  during  ihie  whole  of  the  period 
that  the  patient  survived.  The  effect  of  the  poison  on  the  nervous  system  wa9 
clearly  indicated  by  the  stertor  and  odier  symptoms  which  immediately  pre^ 
ceded  death.  Wilh  respect  to  pott'-mottem  <ippe«ranef«i  it  is  remarkable,  that 
although  life  was  so  long  protracted,  there  were  no  marks  of  conrosion,  ulcenn 
tion,  or  any  tendency  to  perforation  of  the  stomach.  This  organ  was  simply 
inflamed,  and  very  much  resembled  the  condition  which  it  presents  in  cases  fA 
arsenical  pmsoning.  The  slate-grey  eolotir  of  the  mucoils  membrane  Was  here 
entirely  wanting.  It  is  remarkable  that  the  duodenum  and  jejunum  should 
have  entirely  escaped  the  action  of  the  poison,  and  that  the  chief  effect  on  the 
small  intestines  was  seen  on  the  lower  part  of  the  ileum*  llie  other  appeal^ 
ances  do  not  require  any  special  notice* 

.The  exact  quantity  of  poison  which  the  deceased  took,  could  not  be  coitectly 
ascertained ;  there  was  reason  to  suppose,  howevet,  that  he  could  not  have 
swallowed  less  than  two  drachms.  This  quantity  is  fully  sufficient  to  destroy 
life ;  although  persons  have  been  known  to  recover  from  the  effects  of  much 
larger  doses.  It  will  be  seen  that  notwithstandii^  the  active  treatment  speedily 
adopted,  and  the  free  exhibition  of  the  antidote — albumen,-— the  fatal  pitfgrese 
of  the  83anptom8  could  not  be  arrested.  The  entire  absence  of  the  poison 
lirom  the  stomach  showed  that  the  treatment  had  been  very  effectual  in  re^ 
moving  it 

The  case  here  reported  suggests  an  important  subject  of  reflection  in  fb« 
lation  to  the  evidence  of  poisoning,  when  the  fact  of  poison  having  been  taken, 
requires  to  be  established  by  medical  evidence.  Chemical  proofs  of  the  nature 
of  the  poison  were  here  entirely  wanting,  so  far  as  related  to  the  inspectian  of 
the  body:  the  post-mortem  appearances  were  not  very  characteristic;  and  yet 
there  could  be  no  doubt  that  this  was  really  an  instance  of  acute  mineral  poi- 
soning. Had  this  been  a  case  involving  a  question  of  murder,  it  would  have 
required  but  a  very  slight  exercise  of  ingenuity  for  a  person  to  have  dravm 
from  the  absence  of  poison  in  the  body,  a  plausible  aigument  that  it  was  not  a 
case  of  poisoning,  but  one  of  natural  disease !  The  actual  occurrence  of  weU« 
marked  cases  of  this  description  should,  therefore,  convey  a  practical  eaation 
to  a  medical  jurist;  and  not  lead  him  to  assume  too  hastily  that  the  presence 
ef  poison  in  the  stomach  is  the  only  certain  evidence  of  death  from  poisoningf 
or  to  admit,  because  it  is  not  detected,  that  the  symptoms  and  post-mortem 
appearances  might  be  safely  referred  to  disease*     (G.  H.  Rep.  April  1844, 24.) 

Another  ease  of  poisoning  by  corrosive  sublimate  occurred  in  the  hospital 

during  the  ,summer  of  1846.     S.  C ^  aged  38,  a  woman  of  intemperate 

habits.  Was  admitted  labouring  under  symptoms  of  poisoning  by  corrosive  sub^ 
limate,  which  she  had  taken  dissolved  in  spirhs  of  camphor.  It  appears  that 
about  five  o'clock  in  the  morning,  she  put  into  her  mouth  a  table^pddnful  of 
a  mixture  containing  corrosive  sublimate  dissolved  in  spirits  of  camphor;  bitt 
her  hnsband  seiaed  her  by  the  throat  and  prevented  her  from  swallotring  but 
a  very  small  poYtion  of  it;  she  spat  the  greater  part  out  again.  8he  immedi- 
ately felt  a  strong  coppery  taste,  with  burning  heat  in  the  mouth  and  throat, 
attended  with  difficulty  in  swallowing^  In  about  five  or  ten  minutes  she  vo- 
mited. When  admitted  into  the  hospital  she  appeared  much  excited.  Hiere 
was  no  collapse  or  coldness  of  the  extremities :  on  the  contrary,  they  t^ere 
warm  and  moist.  Her  face  was  very  mil<^h  disfigured  by  the  projection  of  the 
lipSf  iKrhich  had  become  considerably  swollen  and  excessively  tender.    On 
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cnmiiiftlioiiy  Ae  &aeet  weie  not  firand  to  be  much  injimd,  the  aelion  of  the 
poison  hsTing  been  chiefly  confined  to  Ae  mouth.  Some  of  the  fluid  had  nm 
down  from  each  corner  of  the  moulh,  producing  patehee  of  redness  eztenuJlj: 
die  mucous  membrane  of  the  lips  and  tongue  nad  a  whitened  aspect ;  there 
was  a  great  deal  of  retching,  and  she  Tomited,  but  not  violently.  The  pupils 
were  dilated,  and  the  eonjunctiv»  inflamed.  There  was  painfol  headach;  the 
pidse^  which  was  at  first  unaflected,  subsequendy  quickened  to  112,  and  be- 
came irregular;  her  breathing  was  unimpaired.  She  passed  her  water  freely, 
in  large  quantity;  urine  pale*  not  bloody.  There  was  no  diarrhosa,  nor  any 
pmn  at  the  stomach.  There  was  great  thirst,  with  occasionally  a  tendency  to 
sleep.  The  pain  in  the  throat  afterwards  extended  to  the  chest:  the  submaxil* 
lary  glands  became  enlaived  and  tender;  the  gums  were  unaffected;  no  sali- 
vation nor  fcator.  Two  <u>zen  eggs  and  milk  were  given  to  her.  The  matter 
vomited  was  but  slightiy  tinged  with  blood.  10  p.  m.  Has  passed  no  motion; 
no  pain  at  the  stomach,  nor  sickness ;  mouth  and  throat  painful ;  able  to  pass 
urine ;  pulse  full,  not  so  jerking;  is  very  restless.  Enema  of  gruel  and  castoe- 
oil.  24th*  Much  better;  lips  nearly  the  natural  size ;  mucous  membrane  peel- 
ing off";  gums  sore;  throat  painful;  sick  occasionally;  bowels  unrelieved  by 
enema.  25th.  Bowels  opened  last  night;  stool  dark-coloured,  unhealthy,  and 
offensive;  liquid  portion  like  porter,  the  solid  pale,  not  tinged  with  blood; 
feels  better;  pulse  80;  sleeps  well ;  no  headach ;  still  complains  of  her  throat; 
unable  to  swallow  much  food ;  urine  passed  freely ;  mucous  membrane  stili 
peeling  off;  pain  extending  furdier  down  the  chest  Afler  this,  the  woman 
gradually  improved,  but  her  mouth  and  gums  remained  tender  for  four  days. 

While  the  symptoms  in  this  case  were  those  of  general  irritation,  it  is  wor- 
thy of  remark  that  the  most  prominent  efiects  of  the  poison  were  confined  to 
the  mouth.  It  is  probable  that  but  a  small  quantity  of  the  poison  had  been 
swallowed :  a  most  violent  local  action  had,  however,  been  exerted  by  it  on 
the  mouth  and  lips.  The  lining  membrane  of  this  cavity  was  quite  white,  but 
not  abraded :  the  lower  lip  completely  everted,  and  swdlen  probably  to  an 
inch  in  thickness.  It  is  remarkable  that  the  gums  became  sore  only  a^  a 
few  days,  and  that  there  was  no  salivation  nor  any  mercurial  fcetor  in  the 
breath.  It  will  be  also  observed  that  in  this  ease  there  was  no  diarrhosa  nor 
any  suppression  of  the  urinary  secretion.  Some  doubt  might  have  been  enters 
tained  whether  the  poison  had  really  reached  the  stomach,  but  for  ^e  fact  that 
mercury  was  detected,  although  in  small  quantity,  in  the  matter  ejected  from 
the  stomach,  both  before  and  afler  the  exhibition  of  albumen.  A  portion  of 
the  liquid  which  the  woman  had  swallowed  was  examined,  and  found  to  be  a 
strong  solution  of  corrosive  sublimate  in  spirit  with  camphor. 

H.  H ,  a  man  of  dissolute  habits,  in  a  fit  of  despondency,  swallowed  a 

quantity  of  corrosive  sublimate  under  the  following  circumstances :— On  die 
morning  of  April  16th,  1846,  about  eleven  o'clock,  he  called  at  a  druggist* s 
shop  and  asked  for  two  pennyworth  of  corrosive  sublimate  in  solution.  The 
druggist  took  some  of  the  powder  out  of  a  bottle  on  the  end  of  a  spatula  (about 
One  drachm,)  and  rubbed  it  down  with  something  Aiming,  (hydrochloric  acid?) 
and  about  half  a  pint  of  distilled  water,  and  gave  it  to  the  man,  who  soon 
afterwards  swallowed  the  f^reaier  part  of  it.  He  experienced  great  heat  and 
soreness  of  the  fauces  and  cesophagus  in  the  act  of  swallowing  the  poison; 
and  was  shortly  afterwards  seized  with  violent  vomiting  and  puiging.  For 
these  symptoms  the  druggist  who  was  applied  to,  exhibited  some  liquor  caleis, 
but  with  what  object  it  is  difficult  to  say,  as  the  resulting  compound,  red  oxide 
of  mercury,  is  poisonous.  The  man  was  brought  to  £e  hospital  at  half-past 
eleven,  and  he  was  then  labouring  under  the  following  symptoms :— Gold  ex- 
tremities, and  a  general  lividity  of  the  surface,  especially  about  die  badLS  of 
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die  hands,  cheeks,  and  forehead,  whieh  presented  a  purplish-hlack  appearance. 
The  surface  of  the  body  was  warm,  and  skin  soft.  The  functions  of  the  brain 
and  nervous  system  were  not  materially  affected.  He  appeared  anxious  and 
desponding,  and  was  affected  with  rigors  and  frequent  chattering  of  the  teeth, 
without  any  sense  of  cold  in  any  part  of  the  body ;  pupils  at  first  natural,  and 
obedient  to  variations  of  light;  they  were  subsequently  contracted ;  functions 
of  respiration  normal  at  Irst;  pulse  about  100,  small  and  feeble;  feet  and 
hands  cold ;  violent  vomiting  and  purging,  the  former  occurring  at  first  every 
two  or  three  minutes,  subsequently  every  half  hour.  The  vomited  matter 
consisted  of  mucus  tinged  with  blood,  and  mixed  with  albumen,  which  had 
been  administered.  Purging  every  hour  throughout  the  day :  the  stools,  which 
consisted  at  first  of  litde  else  than  mucus  and  blood,  became  more  and  more 
fieeulent.  The  tongue  was  covered  with  a  greyish-white  crust,  resembling  the 
effect  of  nitrate  of  sUver ;  its  maigin  was  of  a  bluish  colour.  There  was  great 
heat  with  soreness  of  the  mouth,  fauces,  and  (esophagus,  especially  during  the 
act  of  swallowing  any  liquid;  the  gums  had  receded  from  the  base  of  the 
crowns  of  the  teeth,  and  presented  a  leaden-blue  maigin ;  there  was  some  pain 
at  the  scrobiculus  cordis ;  the  abdomen  was,  however,  generally  free  firom  pain ; 
there  were  occasional  cramps  of  the  lower  extremities.  On  the  18th,  the  symp- 
toms were  ameliorated ;  stools  more  fsculent ;  vomiting  and  puiging  abated. 
The  vomited  matters  were  of  a  blackish-green  colour;  pulse  00,  soA  and 
jmall ;  sca^ely  any  sleep.  On  the  19th,  vomiting  and  purging  at  intervals  of 
three  quarters  of  an  hour;  he  became  delirious.  On  the  20th,  the  s3rmptom9 
were  aggravated ;  the  blue  line  round  the  border  of  the  gums  was  still  observed ; 
there  was  general  tremor,  with  cramps  of  the  extremities.  He  died  at  nine 
o'clock  p.  M.,  on  the  20th,  having  survived  the  effects  of  the  poison  rather 
more  than  four  days.  It  is  worthy  of  remark,  that  there  were  no  symptoms  df 
salivation,  nor  was  there  any  secretion  of  urine  during  the  whole  progress  of 
the  case.  The  body  was  inspected  sixteen  hours  after  death.  The  mem- 
branes of  the  brain  were  rather  opaque ;  and  there  was  a  considerable  quantity 
of  fluid  beneath  the  arachnoid.  The  whole  brain  was  remarkably  pale. 
Lungs  appeared  somewhat  consolidated,  as  if  from  early  pneumonia.  Heart 
healthy ;  its  cavities  filled  with  colourless  firm  fibrin.  Kidneys :  secreting 
structure  con^sted ;  mucous  membrane  of  one  pelvis  had  a  spot  of  ecchy- 
mosis.  Bladder  empty  and  contracted ;  some  small  pink  spots  on  its  mucous 
hiembrane.  (Esophagus :  the  mucous  membrane  had  a  vermilion  hue.  Sto- 
mach presented  a  pink  colour  on  its  inferior  surface,  near  its  middle.  Duode- 
num tolerably  healthy.  Small  intestines  healthy,  lined  with  thick  yellow 
mucus.  Cscum  and  ileo-csecal  valve  showed  signs  of  the  most  intense  inflam- 
mation; some  portions  of  a  deep  purplish-black  colour,  with  patches  of  slouch- 
ing mucous  membrane,  tinged  green  by  faeces.  Colon  and  rectum  also  exhi- 
bited traces  of  the  most  violent  inflammation,  especially  the  ascending  and 
transverse  colon.  Here  were  found  oval  patches  of  sloughing  mucous  mem- 
brane, about  the  size  of  small  almonds,  and  tinged  green  by  fasces  passing  over 
them. 

This  case  is  somewhat  similar  to  that  reported  at  page  321.  In  botft  there 
were  the  ordinary  signs  of  irritation,  and  in  both  there  was  complete  suppression 
of  urine,  continuing  throughout  the  whole  duration  of  the  case.  The  former 
ease  terminated  fatally  in  neariy  four  days:  in  the  present  instance  the  duration 
was  four  and  a  half  days.  There  was,  however,  one  remarkable  difference  in 
the  symptoms,  which  shows  what  anomalies  may  be  encountered  in  the  action 
of  this  poison.  In  the  first  case  salivation  made  its  appearance  so  early  as  four 
hours  after  two  drachms  of  the  poison  had  been  taken :  in  the  present  case  one 
drachm  was  taken;  and  although  the  individual  survived  nearly /t^«  day$9  there 
wa9  no  salivatwn  at  any  time.    In  the  first  case,  the  large  intestines  were 
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higUy  inflamed  tbroughont:  in  the  present  instance  tbe  inflammation  Was  moat 

marked  about  the  caecum  and  Ueo-cacal  valve. 

VOAXmSY  REQUIRRD  TO  DESTROY  LIFE* 

This  is  a  question  which  it  is  somewhat  difficult  to  answer  with  any  degree 
of  certainty,  since  it  is  only  by  accident  that  the  quantity  talien  can  be  ascer- 
tained, and  the  fatal  efiects  must  vary  according  to  many  circumstances.  A 
child,  aged  three  years,  died  in  twenty-three  days  from  the  eflects  of  tw^ve 
grains  of  corrosive  sublimate.  The  amallest  dose  which  is  reported  to  have  de- 
stroyed life  was  ikree  grains.  This  was>also  in  the  case  of  a  child,  and  the 
quantity  was  accurately  determined  from  the  fact  of  its  having  been  made  up 
by  mistake  for  three  grains  of  calomel,  which  the  physician  intended  to  order. 
(This  case  is  referred  to  in  the  Lancet,  1845,  p.  297.)  A  very  loose  and  im- 
perfect repOrt  either  of  the  same  or  of  a  similar  case  is  given  in  the  Ann.  d'Hyg.« 
1835,  i.  225.  It  is  stated  that  three  children  lost  their  lives.  It  is  probable  that, 
under  favourable  circumstances,  from  three  to  five  grains,  or  even  less,  would 
destroy  an  adult.  In  the  case  of  Beg,  v.  Eobertshaw  (Carlisle  Lent  Assizes, 
1845,)  there  is  reason  to  believe  that  two  or  not  more  than  three  grains  were 
taken,  and  proved  fatal  to  an  adult.  (Med.  Gaz.  xxxv.  778.)  In  its  power  as  a 
poison,  it  is  therefore  somewhat  similar  to  arsenic.  Persons  have,  however,  been 
known  to  recover  who  have  taken  very  large  doses,  when  remedies 'were 
timely  administered,  or  vomiting  was  promoted.  In  an  instance  reported  in  the 
Journal  de  Pharmacie,  a  man  recovered  in  three  days  after  having  taken  one 
drachm  of  the  poison.  In  the  Medical  Gazette  (xiv.  63,)  Dr.  Booth  mentions  a 
case  where  €Ui  ounce  of  corrosive  sublimate  has  been  swallowed  after  a  full  meal; 
and  by  timely  vomiting  the  subject  of  this  rash  act  escaped  with  comparative 
impunity.  In  a  case  by  Dr.  Percy  (Med.  Gaz.  xxxi.  942,)  a  girl,  aged  seven- 
teen,  mixed  thirty  grains  in  coarse  powder  with  water  in  a  tea-cup,  and  then 
swallowed  the  liquid.  A  considerable  quantity  remained  in  the  cup.  Symp- 
toms of  poisoning  came  on,  but  the  girl  recovered.  The  reporter  doubt^ 
whether  any  of  the  poison  reached  the  stomach.  A  most  interesting  case  of 
recovery  after  forty  grains  had  been  taken  in  whiskey,  under  circumstances 
favourable  to  its  fatal  operation,  t.  e.  on  an  empty  stomach,  is  recorded  by  Dr. 
Andrews.  (Cormack's  Journal,  Feb.  1845,  102.)  The  patient  was  a  woman 
of  sixty-five.  The  actually  smallest  dose  required  to  destroy  an  adult,  under 
ordinary  circumstances,  cannot  therefore  be  determined  at  present  from  any  re- 
ported facts.  Judging  from  the  eflfects  produced  by  small  quantities  used  medi- 
cinally, possibly  the  average  fatal  dose  may  not  differ  widely  from  that  of  arsenic, 
t.  e.  two  or  tluree  grains.  Experiments  on  animals  cannot  settle  this  question,— 
observations  on  man  must  be  purely  accidental,  and  tbe  cases  that  have  yet  oc- 
curred are  not  conclusive  on  the  point.  The  doses  either  go  beyond,  or  &11 
short  o(  what  may  be  fairly  assigned  as  a  possibly  fataldose.  That  one  personhas 
actually  recovered  after  swallowing  forty  grains  of  this  poison,  does  not  show 
that  twenty  or  thirty  grains  might  be  taken  with  impunity;  although  this  absurd 
argument  was  used  in  respect  to  prussic  acid  by  some  of  the  medk^al  defenders 
of  Ta  well!  If  true  of  one  it  would  lie  equally  true  of  all  poisons.  In  order  to 
dcterinine  the  minimum  fatal  dose  of  a  poison,  its  known  general  effects,  either 
medicinal  or  otherwise,  must  be  taken  into  account,  or  a  medkal  opinion  will 
assuredly  lead  to  error. 

PBRIOO  AT  WHICH  DBATH  TAKBS  PLACE. 

In  an  acute  case,  an  individual  commonly  dies  in  firom  one  to  five  days.    But 
death  may  take  place  much  sooner  or  much  later  than  this.    A  person  has  been 
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known  to  die  from  the  effects  of  this  poison  in  eleven  hours  (Chiistlson,  402 ;) 
and  hi  one  instance  of  a  child  two  years  old,  by  whom  twelve  grains  had  been 
taken,  death  probably  occurred  in  six  hours.  (Niemann*s  Taschenbuch,  45!.)* 
A  case  is  reported  in  which  a  chitd,  aged  seven,  was  killed  in  three  hours  by 
eighteen  grains  of  corrosive  sublimate.  In  the  following  instance  the  period, 
although  inferential,  was  probably  even  shorter.  It  is  reported  by  Mr.  tiling- 
worth.  (Med.  Gaz.  xxsL  567.) 

A  man,  set.  30,  was  found  dead  on  the  4th  December,  1842,  at  half-past  seven 
A.  H.  He  had  vomited  some  half-digested  fo6d,  mixed  with  blood  and  mucus. 
On  a  shelf  near  him  was  a  drinking  horn,  containing  about  three  drachms  of 
corrosive  sublfmate.  It  was  ascertained  at  the  inquest  that  he  had  died  from 
the  effects  of  this  poison.  He  had  put  water  into  the  drinking- vessel,  and  had 
probably  swallowcKl  the  poison  while  thus  loosely  suspended, — ^the  exact  quan- 
tity taken  could  not  be  ascertained.  The  deceased  was  last  seen  alive  at  half^ 
past  eleven  the  preceding  evening;  therefore  only  eight  hours  before  he  was 
found  dead.  When  discovered  the  face  and  the  extremities  were  cold. 
From  all  the  circumstances  it  was  inferred  that,  even  admitting  the  deceased  to 
have  taken  the  poison  immediately  after  he  was  last  seen  alive,  he  could  not 
have  been  dead  for  less  than  six  hours.  This  would  carry  the  duration  of  the 
case  to  two  hours  from  the  time  of  taking  the  poison. 

The  following,  communicated  to  me  by  Mr.  John  Welch,  is  remarkable  as 
being,  I  believe,  the  most  rapidly  fatal  instance  of  poisoning  by  corrosive  subli- 
mate on  record.  On  Friday  evening,  June  19,  1846,  about  five  minutes  after 
six,  Mr.  Weteh  was  summoned  to  attend  a  man  who  was  said  to  have  taken 
poison,  but  of  what  kind  was  not  known  except  that  its  appearance  was  white. 
A  period  of  less  than  five  minutes  had  elapsed  before  Mr.  Welch  saw  the  patient. 
On  his  arrival  he  ft>und  the  man  totally  insensible;  the  breathing  somewhat  la- 
borious (almost  inclined  to  stertor ;)  pulseless  at  the  wrist,  with  a  countenance 
pallid,  but  neither  anxious  nor  distorted.  In  less  than  a  minute  after  his  arrivaU 
without  any  struggling  or  convulsions,  he  died.  On  examining  the  mouth,  lips 
(Interiorly,)  and  fauces,  they  presented  an  entirely  uniform  appearance  in  colour, 
'■  such  as  would  immediately  follow  the  a{5plication  of  a  strong  solution  of  lunar 
caustk;;"  in  other  words,  they  were  white  and  corroded.  This  led  to  a  suspi- 
cion of  the  nature  of  the  poison.  Near  the  body,  was  found  some  portion  of  the 
contents  of  the  stomach,  of  a  watery  character,  tinged  with  mucus.  This  was 
collected :  it  amounted  to  about  a  large  teaspoonful,  showing  how  little  he  had 
vomited.  The  room,  as  well  as  his  person,  were  closely  examined,  but  no  trace, 
either  of  poison,  or  of  paper  which  might  have  contained  it,  could  be  found.  The 
fire,  which  was  almost  out,  had  a  piece  of  twisted  paper  on  it;  but  this  was  so 
burnt  to  a  cinder,  that  it  fell  to  pieces  in  trying  to  remove  it.  The  external 
jugular  vein  was  opened  by  Mr.  Welch  when  he  was  first  called,  as  the  com- 
pression on  the  brain  appeared  to  be  the  most  urgent  symptom:  but  little  blood 
flowed  from  the  incision.  On  inquiry,  Mr.  Welch  ascertained  the  following  par- 
tkulars: — The  deceased  was  a  man  of  intemperate  habits,  aged  about  thirty; 
and  on  the  afternoon  of  this  occurrence  had  been  drinking,  which  may  account 
in  a  great  measure  for  the  stertor  and  want  of  sensibility.  Between  five  and  six 
o'clock  he  sent  his  wife  out  for  some  porter,  and  while  she  was  gone  he  mixed  a 
white  powder  (corrosive  sublimate,)  in  a  milk-cup,  with  some  tea,  and,  after 
pouring  it  into  a  cup,  drank  it  off.  On  her  return,  seeing  the  froth  issuing  from 
bis  mouth,  she  taxed  him  with  having  taken  poison,  which  he  admitted.  She 
immediately  raised  an  alarm,  which  brought  to  her  assistance  some  neighbours, 
who  went  for  medical  aid.  They  were  unsuccessful  until  they  found  Mr. 
Welch,  and  he  reached  the  spot  in  less  than  five  minutes:  so  that  from  the  time 
the  first  alarm  was  given,  which  was  at  ten  minulet,  to  six  (so  sworn  to  by  one 
of  the  witnesses,)  and  the  arrival  of  Mr.  Welch,  which  he  noticed  to  be  at  ten 
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minutes  after  »iXt  not  more  than  twenty  minutes  could  have  dtpeed ;  and 

adding  to  that  another  additional  five  minutes^-that  being  the  time  his  wife 
"was  away  fetching  the  porter,  which  was  at  a  public  house  only  three  or  four 
doors  off— it  appears  certain  that  the  death  of  this  man  took  place  in  less  than 
half  an  hour.  According  to  the  account  given  by  a  bystander,  the  only 
symptoms  of  which  the  deceased  complained,  were  a  burning  h^t  in  the 
mouth  and  great  nausea.  The  ordinary  train  of  symptoms  peculiar  to  this 
poison  do  not  appear  to  have  presented  themselves.  Mr.  Welch  subsequently 
analyzed,  not  only  the  liquid  which  was  in  the  cup,  but  also  the  vomited 
matters ;  and  the  results,  in  both  cases,  clearly  proved  that  corrosive  subli- 
mate had  been  taken.  An  inquest  was  held,  and  the  jury  returned  a  verdict, 
«'That  the  deceased  had  died  from  the  effects  of  corrosive  sublimate,  taken 
whilst  in  a  fit  of  temporary  insanity  brought  on  by  repeated  intemperance.'' 
No  post-mortem  examination  was  made,  as,  from  the  satisfactory  evidence  of 
the  cause  of  death,  the  coroner  did  not  regard  it  as  necessary.  Considering 
the  striking  peculiarity  of  this  case,  namely,  its  rapidly  fatal  termlhation,  this  is 
much  to  be  regretted,  as  it  might  have  added  some  interesting  iacts  to  our 
pathological  knowledge  of  the  early  effects  produced  by  this  poison  on  the 
body. 

Mr.  Bigsley  has  published  a  case  which  proved  fatal  in  two  hours  and  a  half; 
but  tlie  poison  was  a  solution  of  the  nitrate  of  mercury,  not  corrosive  sublimate* 
On  the  other  hand,  the  case  may  be  protracted  for  several  days :  the  following 
summary  will  not  only  show  this,  but  will  also  prove  that  the  time  at  which 
the  poison  destroys  life,  cannot  be  inferred  from  the  quantity  taken.  In  a  case 
related  by  Dr.  Venables,  two  drachms  of  the  poison  killed  a  woman  in  eight 
days,-— and  in  another  that  occurred  to  Mr.  Watson  of  Edinburgh,  about  the 
same  quantity  destroyed  life  in  six  days.  In  a  third,  reported  by  Sobernheim* 
three  drachms  did  not  kill  for  eleven  days  ;  while  in  an  instance,  referred  to  by 
Niemann,  (Tasch.  d.  Arzneiw.  452,)  where  one  ounce  of  the  poison  was 
swallowed,  the  person  did  not  die  untu  the  sixth  day.  In  death  from  chronio 
poisoning,  the  case  may  be  protracted  almost  indefinitely. 


TREATMENT. 

If  vomiting  do  not  already  exist,  it  must  be  promoted  by  the  exhibition  of 
emetics.  Various  antidotes  have  been  suggested  for  this  poison ;  and  among 
these,  albumen  both  of  the  yolk  and  white  of  egg,  mixed  with  water,  is  perhaps 
the  best  fitted  to  counteract  its  effects.  This  remedy  appears  to  have  been 
beneficial  even  when  it  was  not  taken  until  some  time  after  the  poison  had 
•  been  swallowed.  (See  Chapter  on  Antidotes,  ante,  p.  83.)  Gluten  may 
also  be  used :— this  may  be  prepared  by  washing  flour  in  a  muslin  bag,  under 
a  current  of  water.  Should  the  case  be  urgent,  the  flour  may  be  at  once  ex- 
hibited in  the  form  .of  a  thick  paste  mixed  with  water.  Gluten  may  oflen  be 
obtained  in  this  way,  when  albumen  is  not  at  hand.  M.  Bouchardat  states 
that  Cullerier  saved  two  hundred  patients  who  had  taken  an  overdose  of  corro- 
sive sublimate,  by  making  them  swallow,  in  twenty-four  hours,  from  seven  to 
eight  quarts  of  milk,  with  decoction  of  linseed  and  warm  water.  (Gaz.  M^d. 
9  Jan.  1847.)  These  antidotal  liquids  may  be  serviceably  employed  for  the 
purpose  of  favouring  the  expulsion  of  the  poison  by  vomiting,  on  which  the 
safety  of  the  patient  essentially  depends. 

Among  the  numerous  chemical  antidotes  proposed,  M.  Mialhe  has  recom- 
mended the  hydrated  proto-sulphuret  of  iron ;  but  Orfila  has  proved  that  this 
substance  is  totally  inefficacious  when  not  given  until  afler  the  elapse  of  ten  or 
fifleen  minutes  from  the  time  at  which  the  poison  has  been  swallowed.    Toxi- 
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eologie,  i.  780.)    The  same  objection  holds  to  the  hydrated  perstdphnret  re« 
commended  by  M.  Bouchardat 

In  all  cases,  the  entire  expulsion  of  the  poison  from  the  stomach  should  be' 
looked  to  by  ^e  practitioner ;  and  albumen  or  gluten  may  be  given  at  the  same 
time  to  aid  the  efforts  of  vomiting.  The  use  of  the  stomach-pump  is  of  ques^ 
tionable  propriety ;  since  if  the  parietes  of  the  msophagus  and  stomach  be 
much  softened  and  corroded,  very  slight  force  in  its  employment  might  lead  to 
perforation.  In  order  to  check  excessive  saUvation,  Mr.  Allison  has  recom« 
mended  small  doses  of  chlorate  of  potash.     (See  Med.  Gaz.  xxxviii.  958.) 
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CHEMICAL  ANALYSIS* 

In  iht  $oHd  state. — We  will  first  suppose  that  the  poison  is  in  the  »oKd  statev 
and  in  the  form  of  a  white  powder.  1.  A  small  quantity  heated  on  thin  platina 
foil  is  entirely  volatilized  at  a  moderate  heat, — (care  should  be  taken  in  per<> 
forming  this  'experiment,) — ^in  this  property  corrosive  sublimate  resembles 
arsenic,  but  differs  in  all  other  respects.  2.  It  is  very  solubk  in  water,-«if 
the  water  be  warmed,  the  powder  will  be  dissolved  instantly.  3.  A  small 
quantity  of  the  powder  dropped  into  a  white  saucer,  containing  a  solution  of 
iodide  of  potassium,  is  turned  of  a  bright  scailet  colour.  4.  Dropped  into  potasn 
in  a  similar  way  it  is  turned  of  a  yellow  colour.  5.  Into  a  solution  of  hydro* 
snlphuret  of  ammonia,  it  is  turned  black.  6.  When  a  few  grains  are  rubbed 
on  a  clean  surface  of  copper,  with  a  mixture  of  one  part  of  muriatic  acid,  and 
two  parts  of  water,  a  bright  silvery  stain  is  produced,  which  is  entirely  vola- 
tilized by  heat.  If  zinc  or  tin-foil  be  used  instead  of  copper,  the  surface 
acquires  a  silvery  lustre,  and  the  metal  becomes  remarkably  brittle.  "  7.  When 
mixed  with  three  or  four  parts  of  calcined  carbonate  of  soda»  and  heated  in  a 
small  tube  similar  to  that  employed  in  the  analysis  of  arsenic,  the  metal  is 
reduced ;  and  a  ring  of  bright  globules  of  mercury  is  formed,  while  common 
salt  remains  in  the  tube.  For  the  success  of  this  experiment,  the  materials 
must  be  quite  dry,  and  the  tube  at  first  gently  heated ;  any  undecomposed 
corrosive  sublimate  that  may  be  sublimed,  sliould  be  driven  higher  up,  before 
finally  applying  a  strong  heat,  so  that  the  ring  of  mercury  may  not  be  obscured 
by  it.  This  last  experiment  is  conclusive  of  the  nature  of  the  substanee ;  be-^ 
cause  mercury,  being  the  only  liquid  metal,  is  the  only  metal  which  sublimes 
in  globules.  If  the  end  of  the  reduction  tube,  containing  the  fused  chloride  of 
sodium  left  as  a  residue  in  the  decomposition,  be  filed  off,  reduced  to  powder 
and  boiled  in  water  with  a  little  nitric  acid^a  solution  is  obtained  in  which,  on 
the  addition  of  nitrate  of  silver,  chlorine  may  be  proved  to  exist.  The  analysis 
is  then  complete*    The  properties  mentioned  under  !«  2,  and  5,  are  posseaaed 
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in  comHion  l»y  other  bodies  $  but  the  other  eharacters  are  pecQliftif  to  the  p^r» 
salts  of  mercury  :  and  when  the  results  agree,  render  it  absolutely  certain  4faat 
the  powder  must  be  a  persalt  of  that  metal.  The  action  af  nitrate  of  silver 
upon  the  solution  of  the  residue  wOl  prove  that  the  persalt  must  have  be«i  a 
chloride.  There  are  therefore  no  objections  to  this  mode  of  analysis.  The 
experiment  of  reduetion  will  answer  with  any  risible  quantity  of  the  poison. 
An  excellent  reducing  agent  has  been  proposed  by  Dr.  Frampton,  namely* 
purverulent  metalUc  silver.  Four  parts  of  this  should  be  used  to  one  of  corro- 
sive sublimate.     (See  Med.  Gaz.  xxzii.  384.) 

The  taeigJU  of  the  metallic  sublimate  may  be  determined  in  the  same  way  as 
that  of  arsenic  (p.  274,  ante,)  and  it  may  be  preserved  in  like  manner  t.  e.  by 
hermetically  sealing  the  tube. 

In  solution  in  water. — It  is  very  soluble  in  water,  (ante,  p.  311,)  forming  a 
clear  solution,  which,  when  concentrated,  has  a  faintly  acid  reaction  and  a  strong 
metallic  taste.  A  few  drops  of  the  solution  may  be  first  gently  evaporated  on  a 
slip  of  glass,  and  then  set  aside  to  crystallize.  If  it  be  corrosive  sublimate,  it 
forms  slender  opake  silky  prisms,  sometimes  of  considerable  length,  and  inter-i 
aecting  each  other.  Wi)en  a  weak  solutiop  of  iodide  of  potassium  is  dropped  on 
them,  they  acquire  a  bright  scarlet  colour,  and  chloride  of  potassium  is  formed. 
These  characters  which  may  be  obtained  from  the  minutest  crystal  and  only 
one  drop  of  solution,  prove  that  tlie  body  dissolved  in  water,  is  oorrosive  subli- 
mate:  it  is  thus  distinguished  from  every  other  mineral  poison,  and  all  other  sub- 
stances whatevert 

TESTS. 

1.  Potpsh.^On  adding  a  small  quantity  of  caustic  potash  to  the  solution,  a 
teddish-cdoured  precipitate  feUs,  becoming  yellow  by  the  addition  of  a  larger 
quantity  of  alkali.  This  precipitate,  when  washed,  dried,  and  heated  in  a  re* 
duction  tube,  yields  a  weli-defined  ring  of  metallic  mercury.  The  filtered  lk)uid 
will  be  found,  on  bemg  tested  with  nitrate  of  silver,  to  contain  chloride  of  poias* 
sium,  thus  proving  that  the  mercury  was  combined  with  chlorine— and  that  the 
compound  was  soluble  in  water.  2.  Prolochloride  of  tin. — On  adding  this  teal 
In  rather  large  quantity  to  the  solution,  a  white  precipitate  at  first  falls  down, 
(calomel,)  becoming  speedily  of  a  slate-grey  colour,  and  afterwards  almost 
black.  On  warming  the  liquid  it  soon  becomes  clear,  while  a  heavy  precipitate, 
in  great  part  formed  of  pure  metallic  mercury,  falls  to  the  bottom  of  the  vesseL 
The  mercury  may  be  collected  by  pouring  tiie  liquid  on  a  filter,  and  afterwards 
warming  the  filter;  or  its  presence  may  be  easily  demonstrated  by  pouring  the 
water  carefully  from  the  precipitate,  and  forcing  down  upon  this  a  slip  of  bibu- 
lous paper; — this  absorbs  the  water  from  the  mercury,  and  the  pressure  con* 
denses  the  metal  into  one  or  more  well-defined  globules.  3.  Sulphuretted  Ay- 
drogen  gas. — This  gives  at  first  a  precipitate,  partly  black  and  partly  white, 
(chlorosulphuret,)  becoming  entirely  black  when  the  current  of  gas  has  been 
altowed  to  pass  in  for  some  time.  Bydrosulphuret  of  ammonia  gives  a  similar 
precipitate  in  the  solution ;— thus  clearly  distinguishing  corrosive  sublimate  from 
arsenic.  The  test  acts  equally  in  an  acid  solution  of  the  salt  The  precipitated 
black  sulphuret  of  mercury,  dried  and  heated  with  carbonate  of  soda  or  metallic 
silver,  easily  furnishes  a  ring  of  pure  metallic  mercury.  4.  Precipitation  bp 
meXo/f.— If  we  acidulate  the  liquid  with  a  few  drops  of  diluted  muriatic  acid,  and 
introduce  a  slip  of  bright  copper,  or  what  is  better,  fine  copper-gauze,  it  is  soon 
coated  with  metallic  mercury,  having  more  or  less  of  a  silvery  lustre,  especially 
on  friction.  On  heating  the  copper  in  a  reduction-tube,  the  mercury  may  be 
obtained  in  well-defined  globules.  If,  instead  of  copper,  we  employ  finely  pow« 
ciered  silver,  as  recommeyided  by  Dr.  Frampton,  the  results  are  more  satisfieiQ- 
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tory;  and  a  lai^er  qowHi^  of  tnercair  k  proeored  in  the  mibliimte^  Pure  tin 
or  finely-laminated  zinc  may  be  a)«o  usefully  employed.  While  the  aeinc  acquirea 
a  silvery  whiteness,  it  becomes  brittle,  and  when  broken  upand  heated  in  a  reduc*. 
licD^ube  an  abundant  subliroate  of  metsMic  mercury  is  obtained.  6.  The  galvanic 
tut — There  are  various  ways  in  which  galvanism  may  be  applied  to  the  detection 
of  mercury  in  corrosive  sublimate.  Dr.  Wollaston,  on  one  occasion,  employed 
an  iron  key  and  a  guinea :  he  placed  a  drop  of  the  suspected  solution  on  a  sar- 
iace  of  gold,  and  touched  it  and  the  gold  with  the  key  :^— the  mercury  was  de» 
posited  on  the  gdd  in  a  .bright  silvery  stain.  The  fbliowing  is  a  ready  method 
of  producing  the  metal  Place  a  few  drops  of  the  solution  on  a  dean  suriace  of 
copper  and^  slightly  acidulate  it  with  moriatk;  acld:«-then  touch  the  copper 
through  the  solutioD  with  a  slip  of  zinc  Ml  Wherever  the  copper  is  touched 
by  the  zinc,  the  mercury  is  deposited,  and  on  wasMng  the  suriiice  with  diluted 
Biiiriatu^  acid  or  ammonia  a  silvery  stain  is  left,  which  is  immediately  dissipated 
by  the  heat  of  a  spirit-lamp*  The  ezperiaaent  may  be  modified  by  twisting  a 
alip  of  zinc  round  a  slip  of  bright  copper,  or  copper-gauze,  and  introducing  them 
ioto  the  liquid  :--any  change  of  colour  or  tarnish  is  very  apparent  on  the  cop*. 
per.  Mercury  is  deposited  on  both  metals.  A  surface  of  gdd  with  zinc  foil  \^ 
perhaps,  more  delicate  than  a  surbce' of  copper  as  a  test  of  the  presence  of  mer» 
evry.  Applied  in  a  way  to  be  presently  explained,  it  will  detect  the  metai  wheR 
marly  every  other  method  &iis.  Other  tests  have  been  proposed ;  but  I  omit  all 
notkse  of  them,  because  the  foregoing  are,  in  my  opinion,  quite  sufficient  for  every 
praettoal  purpose* 

Dtiicacy  of  the  le^ff.— It  may  be  proper  to  mention  here  the  relative  action 
of  these  tests.  The  protochloride  of  tin,  added  to  the  8640th  of  a  giain  of  cor* 
rosive  sublimate,  dissolved  in  one  drop  of  water  in  a  minute  tube,  produced  a 
dark  grey  discdoratton,  from  which  in  twenty-four  hours  a  blaok  substance 
separated.  This,  however,  was  in  such  small  quantity  that  it  was  impossiblo 
to  determine  whether  it  did  or  did  not  contain  any  mercury.  This  test  added 
to  one  fluid-drachm  of  water  holding  dissolved  the  144th  of  a  grain  of  corrosive 
sublimate,  produced  great  turbidness,  and  a  finely-divided  precipitate  fell  down 
in  twenty -four  hours*  From  this  precipitate  it  was  found  impossible  to  procure 
any  portioo  of  metallic  mercury.  On  an  equal  quantity  of  the  same  solution, 
}odide  of  potassium  had  no  efiect  whatever;  but  the  hydro-sulphuret  of  ammonia 
gave  a  dark  greenish-black  colour  without  any  decided  precipitate.  Coils  of 
gold  and  zinc  foil,  and  of  copper  and  zinc  foil,  which  &iled  to  detect  the  8640th 
grain  in  the  smallest  possible  quantity  of  water,  were  now  introduced  into  two 
quantities  of  liquid  containing  each  the  144th  of  a  grain  in  one  fluid*dracbm, 
and  a  drop  of  diluted  muriatic  acid  was  added*  There  was  no  apparent  change 
for  several  hours.  After  twenty-four  hours  the  copper  and  gold  were  coated» 
the  former  having  a  bright  silvery  lustre.  The  film  of  mercury  on  the  copper^ 
was  so  thin  that  no  globules  could  be  obtained  on  heating  the  metal  in  a  reduc- 
tion tube.  From  the  gold  and  zinc,  however,  two  well-defined  globules  of  mer- 
cury, perceptible  only  by  the  aid  of  a  lens,  were  procured.  These  are  perhapa 
the  limits  of  the  application  of  the  tests  for  this  poison ;  and  it  would  appear^ 
therefore,  that  by  the  galvanic  test  we  may  procure  clear  evidence  of  the  pre*  . 
sence  of  mercury  ih  cases  where  the  protochloride  of  tin  (ails  to  separate  it  in  a 
distinctly  recognizable  form.  With  respect  to  the  silver  test  of  Dr.  Frampton,. 
it  is  very  delicate,  and  perhaps  only  inferior  in  action  to  gold  and  zinc.  I  found 
in  my  experiments  that  no  mercurial  sublimate  was  obtained,  when  the  quantity 
of  corrosive  sublimate  was  the  144.th  of  a  grain  in  one  fluid-drachm  of  water;  and 
this  was  after  long  boiling,  and  several  hours*  contact  Dr.  Frampton  does  not 
appear  to  have  operated  onless  than  a  grain  of  the  poison,  confining  himself  merely 
to  the  effects  of  dilution;  but  he  found  that  the  silver  test  enabled  him  to  detect 
mercury  when  the  quantity  of  corrosive  sublimate  was  no  more  than  one  grakia 
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eight  fluid  oances  of  water.  There  is  no  doubt  that  this  test  is  sufficiently  deHcate 
for  all  practical  purposes.  Before  we  employ  it,  we  should  satisfy  ourselves  that 
the  silver  contains  no  mercury,  by  heating  a  portion  of  ft  in  a  reduction-tube. 

Objections, — ^Among  the  above-mentioned  tests,  there  is  only  one  to  which 
any  objection  can  be  offered,  namely, — 3.  Sulphuretted  hydrogen  gas,  or  hy- 
drosulpburet  of  ammonia.  Either  one  or  both  of  these  re-agents  will  give  a 
black  or  dark  brown  precipitate  with  several  metals,  as  for  example  with  the 
salts  of  lead,  copper,  bismuth,  silver,  nickel,  and  some  of  the  compounds  of  tin 
(p.  131,  ante.)  The  precipitate  derived  from  mercury  is,  however,  distinguished 
from  all  the  others,  by  the  fact  that  it  easily  yields  this  metal  when  dried  and 
heated  in  a  tube  with  cart>onate  of  soda  or  metallic  silver.  Again,  the  objection 
is  at  once  answered  by  the  &ct,  that  the  other  tests  are  condusive  of  the  pre- 
sence of  a  mercurial  salt:  it  could  only  apply  when  the  production  of  a  black 
precipitate  from  sulphuretted  hydrogen  was  alone  relied  on,  as  evidence  of  the 
presence  of  a  mercurial  salt.  Hitherto  it  will  be  seen  that  the  analjrsis  has  been 
chiefly  confined  to  the  demonstration  of  the  mercury.  In  speaking  of  the  potash- 
test,  the  means  of  proving  the  presence  of  chlorine  were  pointed  out :  but  the 
nitrate  of  silver  may  be  at  once  added  to  a  solution  of  the  poison  Itself.  It 
has  been  said  that  this  is  objectionable,  because  calomel  is  also  precipitated* 
Admitting  that  this  is  the  case,  still  the  test  is  equally  applicable ;  because  there 
is  no  other  soluble  salt  of  mercury  which  gives  a  precipitate  with  nitrate  of  silver, 
insoluble  in  nitric  acid,  except  corrosive  sublimate. 

In  liquids  containing  organic  matter.^The  same  process  of  analysis  will 
apply  to  the  vomited  matters  and  contents  of  the  stomach.  Masses  of  corrosive 
sublimate  may  be  sometimes  locked  up  in  thick  viscid  mucus ;  and  in  such 
oases,  the  coarse  powder  being  heavy,  it  may  be  sometimes  separated  by  Bim|dy 
agitating  the  viscid  liquid  in  water,  and  then  decanting  it  suddenly.  This 
poison  is  decomposed  and  precipitated  by  many  organic  principles,  such  as 
albumen,  fibrin,  mucous  membrane, — also  by  gluten,  tannin,  and  other  vegeta- 
ble substances.  Thus,  then,  we  cannot  always  expect  to  find  it  iii  a  state  of 
solution.  We  must  filter  in  order  to  separate  the  liquid  from  the  solid  portion ; 
and  our  first  object  will  be  to  determine  whether  any  of  the  poison  is  held  in 
solution.  If  the  liquid  be  clear,  the  protochloride  of  tin  may  be  used  as  a  trial- 
test  :  if  an  abundant  grey  precipitate  be  formed,  the  poison  is  probably  present 
in  large  quantity.  I  have  found  occasionally  useful,  as  a  trial-test,  the  galvanic 
reduction  of  a  portion  of  the  liquid  on  copper-foil,  by  means  of  zinc  and  a  small 
quantity  of  diluted  muriatic  acid.  Supposing  that  one  or  boA  of  these  tests 
give  strong  evidence  of  the  presence  of  mercury  dissolved,  we  may  add  to  the 
liquid  one-half  of  its  bulk  of  ether  in  a  bottle,  and  agitate  the  mixture.  On 
allowing  it  to  stand  some  time,  the  greater  part  of  Sie  ether  will  rise  to  the 
surface,  holding  dissolved  the  corrosive  sublimate,  which  .was  contained  in  the 
organic  liquid.  This  may  be  separated  by  decantation,  by  a  funnel  or  pipette, 
and  distilled  in  a  retort : — the  corrosive  sublimate  is  thus  recovered  in  a  pure 
state.  This  process,  which  was  first  suggested  by  Dr.  Christison,  I  have  found 
to  answer  only  where  the  corrosive  sublimate  was  in  moderately  lane  propor- 
tion. If  none  should  be  thus  procured,  the  following  method  win  detect  mer- 
cury, even  when  present  in  very  small  quantity ;  and  this  plan,  of  course, 
applies  to  aU  those  cases  where  dlie  trial  tests  fail  to  give  any  satisfactory  indi-  * 
cations  of  its  presence.  Cut  a  slip  of  fine  gold  foil,  of  about  one  inch  in  length 
and  one-eighth  of  an  inch  in  width ;  it  should  be  just  large  enough  to  enter  into 
a  small  reduction-tube.  We  then  twist  round  this,  in  a  spiral  form,  a  narrow- 
Blip  of  finely-laminated  zinc ;  acidulate  the  suspected  liquid  with  a  few  drone 
of  diluted  muriatic  acid,  and  suspend  the  gold  and  zinc  by  a  thread  in  the  midst 
of  it.  Several  such  pieces  may  be  at  once  suspended  in  the  liquid.  According* 
to  the  quantity  of  mercury  present,  the  gold  will  be  coated  with  a  grey-celoured 
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deposit*  either  immediatriy  or  in  the  oonrae  of  a  few  hoim.    If  at  Ae  end  of 
ten  or  twelye  ho.urs  the  gold  retains  its  bright  yellow  colour,  there  is  probably 
no  mercury  present,  or  the  quantity  is  exceedingly  minute.    Supposing  the 
gold  to  have  lost  its  colour,  owing  to  its  having  b^me  completely  coated,  we 
should  remove  it  and  dip  it  in  ether,  and  afterwards  in  distUled  water,  to  wash 
off  any  corrosive  sublimate  and  organic  matter  adhering  to  it :  it  should  then 
be  dried  in  air  without  being  allowed  to  touch  any  surface,  and  introduced  into 
a  reduction-tube.    The  zinc  may  be  in  part  dissolved;  but  as  mercury  is  also 
deposited  on  this  metal,  whereby  it  is  commonly  rendered  quite  britde,  it  may 
foe  introduced  with  the  gold  into  the  tube.     On  applying  heat,  a  fine  sublimate 
will  soon  appear  in  the  cool  part  of  the  tube,  which,  if  not  perceptible  to  the 
eye,  may  be  easily  seen,  by  the  aid  of  a  common  lens,  to  consist  of  minute 
globules  of  mercury.    Slips  of  fine  copper  or  copper-gauze,  with  or  without 
zinc  attached,  or  slips  of  pure  laminated  zinc  alone,  may  also  be  employed  as 
a  substitute  for  gold;  but  in  this  case,  after  removing  the  metals,  it  is  necessary 
.not  only  to  wash  in  water,  but  in  a  solution  of  weak  ammonia,  in  order  to 
remove  from  the  mercury  any  adhering  salt  of  copper.    The  action  of  copper 
is  aided  by  applying  heat  to  the  solution.     Deveigie  has  recommended  tin  ;-^ 
but  common  tin  is  said  to  be  often  contaminated  with  mercury.     There  is  no 
doubt  that  the  silver  tests  of  Dr.  Frampton  is  preferable  to  the  use  of  tin.    Ac* 
eording  to  the  experiments  of  this  gendeman,  mercury  is  easily  separated  by 
means  of  silver  on  long  boiling,  when  the  poison  is  in  an  extreme  state  of  dilu« 
tion.     (Med.  Gaz.  Oct.  1843.)     I  found  that  a  few  drops  of  an  organic  liquid, 
containing  corrosive  sublimate,  which  was  prepared  five  years  before,  yielded, 
on  boiling  it  with  metallic  silver  and  muriatic  acid,  satisfactory  evidence  of . 
mercury  in  the  course  of  a  few  minutes.     Dr.  Frampton  recommends  that 
the  deposit  should  be  boiled  in  potash  to  remove  organic  matter,  and  then 
digested  in  ammonia,  to  dissolve  the  chloride  of  silver  formed : — but  there  is 
an  objection  to  this  in  the  fact,  that  potash,  on  boiling,  reduces  the  chloride  to 
oxide  of  silver,  and  this,  with  ammonia,  might  produce  a  fulminating  compound. 
The  ammonia  should  therefore  be  first  employed.     Simple  washing  in  water 
will  commonly  be  found  sufiicient.     The  reduction  by  silver  would  be  con« 
▼enient,  when  the  quantity  of  organic  liquid  was  small ;  but  otherwise  we 
should  prefer  the  use  of  gold  and  zinc.     Should  there  be  any  difficulty  in  pro* 
coring  stout  gold-foil  for  this  experiment,  copper  covered  with  a  layer  of  gold 
will  answer  equally  well.    Copper  foil  may  be  gilt  by  the  ordinary  process  of 
electro-gilding,  using  the  cyanide  of  potassium  as  the  solvent  for  gold ;  or  slips 
of  copper  and  fine  copper  wire  or  gauze  coiled  up  may  be  covereid  with  a  thin 
layer  of  gold,  by  boiling  them  for  twenty  minutes  in  a  solution  of  chloride  of 
gold,  to  which  crystals  of  bicarbonate  of  potash  have  been  added  in  excess* 
This  mixture  must  be  boiled  for  half  an  hour  before  it  is  used  for  gilding ;  and 
the  copper  should  be  thoroughly  cleaned  by  plunging  it  into  diluted  nitric  acid». 
before  it  is  introduced.     Platina  may  be  substituted  for  gold  in  this  experi- 
ment, and  gold  or  platina  wire  may  be  used  instead  of  the  laminated  metals ; 
but  the  great  advantage  of  gold  is,  that  we  can  note  the  degree  and  rapidity  of 
deposition  by  the  loss  of  its  bright  yellow  colour. 

Dilution  interferes  with  the  action  of  the  galvanic  test,  for  I  could  obtain  no 
deposit  on  gold,  from  one-sixteenth  of  a  grain  of  corrosive  sublimate  in  sixteen 
ounces  of  porter.  It  may  be  objected  that  this  galvanic  process  only  proves 
the  presence  of  mercury :  but  a  medical  jurist  can  seldom  do  more.  It  would 
show  that  mercury  was, present  in  some  tangible  form ;  and  the  only  common 
soluble  salts  of  thiis  metal  are  both  highly  poisonous— namely,  corrosive  subli« 
mate  and  pernitrate :— whether  the  substance  had  acted  as  a  poison  or  not, 
would  be  determined  from  symptoms  and  post-mortem  appearanoes ;— whether 
it  had  been  given  or  intended  as  a  medicine  or  not»  would  be  easUy  deduced 
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from  other  circum«t8iices.  T^e  oidy  way  to  proTe  that  ihe  mercury  was  really 
in  the  form  of  corrosiye  sublimate,  woaid  be  either  by  the  discovery  of  some 
undissolved  portions  of  the  solid  poison  in  the  stomach  or  its  contents  :-i— or  by 
a  separation  of  the  poison,  when  actually  in  solution,  by  means  of  ether.  The 
addition  of  nitrate  of  silver  to  the  contents  of  tlie  stomach,  or  to  an  article  of 
food,  in  order  to  detect  the  chlorine,  would  be  in  the  highest  degree  objec- 
tionable ;  since  the  nitrate  of  silver  is  not  only  precipitated  abundantly  by  most 
kinds  of  organic  matter,  but  also  by  common  salt,  which,  if  not  taken  as  an 
article  of  food,  is  always  present  naturally  in  the  gastric  secretions.  Such  an 
experiment  might  in  certain  cases  be  the  basis  of  a  chemical  suspicion  of  die 
nature  of  the  mercurial  compound,  but  not  of  a  medico-legal  opinion. 

Let  us  suppose  that  the  filtered  liquid  contains  no  trace  of  a  mercurial  salt, 
we  must  now  direct  our  attention  to  the  analysis  of  the  insoluble  matters  sepa* 
rated  by  filtration.  These  may  be  boiled  in  distilled  water;  the  liquid  filtered 
and  tried  by  ether;  if  this  does  not  succeed,  it  may  be  tried  by  the  galvanic 
test.  I  have  found  that  most  of  the  compounds  which  corrosive  sublimate 
forms  with  organic  matter,  yield  commonly  sufficient  poison  for  detection  by 
boiling  them  in  water,  when  the  analysis  has  not  long  been  delayed.  But 
supposing  that  the  solid  matters,-— even  comprising  the  stomach  itself,  cut  into 
pieces,— -yield  no  traces  of  the  poison,  it  will  be  difficult  to  obtain  evidence  of 
ito  presence ; — ^the  process  to  be  presently  described  for  detecting  mercury  in 
the  organic  tissues,  may  then  be  resorted  to. 

Dr.  Christison  has  recommended  the  use  of  protochloride  of  tin  as  a  preci* 
pitant  in  oiganic  mixtures.  If  this  be  used,  the  precipitate  should  be  .well 
boiled  in  strong  muriatic  acid,  and  afterwards  in  potash,  in  order  to  separate 
from  it  any  oxide  of  tin  and  organic  matter.  This  process  is  indispensable, 
when  we  wish  to  ascertain  the  total  quantity  of  mercury  present,  so  that  the 
quantity  of  corrosive  sublimate  may  be  determined.  When  the  protochloride 
of  tin  does  not  give  a  precipitate  in  a  suspected  liquid,  it  is  pretty  certain  that 
no  mercury  will  be  detected  either  by  the  galvanic  or  any  other  test.  When 
the  quantity  of  poison  is  small,  I  have  found  that  there  is  much  trouble  and 
some  risk  of  loss  in  attempting  to  separate  the  mercury  by  the  protochloride 
of  tin,  and  that  it  cannot  be  readily  done.  By  means  of  the  galvanic  test,  I 
was  enabled  to  detect  the  one-sixteenth  part  of  a  grain  of  corrosive  sublimate 
dissolved  in  one  ounce  of  an  organic  liquid,  and  to  obtain  the  metallic  mercury 
from  it  in  less  than  half  an  hour.  The  deposition  on  the  gold  was  slow,  but 
the  mercury  was  entirely  accumulated  on  the  metaL  Protochloride  of  tin  gave 
an  abundant  precipitate  with  the  same  proportion  of  poison,  but  it  was  a  much 
more  troublesome  and  tedious  process  to  obtain  the  mercury  from  this  pre- 
cipitate. 

It  is  not  possible  to  conceive  a  case  where,  in  an  analysis  of  this  kind,  the 
galvanic  test  would  not  be  immediately  applicable.  This,  it  will  be  observed, 
is  merely  the  medium  for  furnishing  a  ring  of  pure  metallic  mercury ;  and  as 
in  the  case  of  arsenic,  it  is  not  so  much  from  the  quantity  of  arsenic  we  obtain 
by  the  reduction-process,  as  from  the  clear  and  undoubted  evidence  of  its  pre* 
sence,  in  the  physical  and  other  properties  of  the  metal  ;-^so  in  the  case  of 
corrosive  sublimate,  it  is  not  necessary  to  precipitate  aU  the  mercury  in  a  given 
organic  mixture,  in  order  to  say  that  this  metal  is  there  present.  Thus,  then, 
if  from  an  organic  liquid,  by  means  of  the  galvanic  test,  we  can  obtain  a  dis- 
tinct sublimate  of  mercury,  we  need  not  employ  either  the  protochloride  of  tin 
or  sulphuretted  hydrogen  gas,  to  separate  the  whole  of  the  poison,  unless  our 
object  be  to  determine  the  total  quantity  present*  An  arsenical  sublimate 
weighing  less  than  the  l-60th  part  of  a  grain,  furnishes  evidence  of  the  pre- 
sence of  Uiat  metal ;  the  same  is  true  of  mercury,  however  the  sublimate  may 
be  procured;  and  an  operator  has  no  more  occasion  to  obtain  all  the  mercury 
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from  the  corrosive  sabHmatB  contained  in  a  stomach,  than  he  haa  (o  obtain  all 
the  arsenic  from  the  arsenious  acid  diffused  through  the  stomach  and  intestines 
in  a  case  of  arsenical  poisoning. 

The  poison  not  detected. — Corrosive  sublimate  is  not  easily  lost  in  organic 
liquids,  when  it  is  in  moderate  quantity.  A  few  grains  of  this  poison  were 
mixed  with  some  ounces  of  albumen,  gfuel,  and  porter,  in  January  1839.  An 
abundant  precipitate  was  formed.  The  mixture  has  been  loosely  exposed  for 
eight  years :  but  the  poison  is  now  easily  discovered  by  the  protochloride  of 
tin,  by  the  galvanic  test,  and  by  metallic  silver,  both  in  die  supernatant  liquid 
and  in  the  precipitate.  Corrosive  sublimate  is  not  always  found  in  the  stomachs 
of  persons  poisoned  by  it,  although,  from  its  readily  combining  with  the  mucous 
membrane,  it  is  more  likely  to  be  detected  than  arsenic.  In  a  well-marked  case, 
which  occurred  to  Mr.  Watson,  where  two  drachms  killed  a  person  in  six 
days,  none  was  found  on  a  chemical  analysis  of  the  contents.  This  may  have 
been  partly  due  to  the  length  of  time  that  had  elapsed.  In  a  case  in  which 
two  drachms  were  swallowed,  and  the  man  died  in  four  days,  no  mercury  was 
detected  in  the  stomach  or  tissues,  (p.  322,  ante.)  In  Mr.  lUingworth's  case, 
where  probably  less  was  taken,  and  death  occurred  rapidly,  it  was  freely  do* 
tected  in  a  state  of  solution,  (p.  327,  ante.) 

If  a  person  has  died  under  symptoms  of  mercurial  poisoning,  it  will  gene^ 
rally  be  sufficient  that  the  chemical  analysis  should  show  that  mercury  was 
present  in  the  contents  of  the  viscera.  In  what  form  the  mercury  was  taken, 
is  a  fact  which  must  be  proved  by  other  circumstances :  but  it  may  be  objecledf. 
whenever  mercury  is  found  in  an  insoluble  state  in  the  viscera  or  their  contents, 
that  irhad  been  derived  from  some  mercurial  preparation  administered  medi- 
cinally, such  as  calomel,  blue  pill,  or  grey  powder.  This  must  be  admitted, 
as  the  specific  poison  is  not,  in  such  cases,  readily  susceptible  of  detection ; 
bnt  the  very  obvious  answer  is,  that  symptoms  and  post-mortem  appearanees 
indicate  the  fact  of  poisoning,  and  the  analysis  is  merely  corroborative.  The 
discovery  of  a  soluble  compound  of  mercury  in  any  suspected  organic  liquid, 
whether  administered  or  not,  must  always  remove  the  suspicion  of  its  being 
derived  from  a  medicinal  preparation :  if  corrosive  sublimate  have  itself  been 
U9ed  as  a  medicine,  it  will  be  sufficiently  apparent  from  circumstances* 
Besides,  the  dose  in  such  cases  is  always  extremely  small,     f  See  p.  345.) 

Delection  of  absorbed  mercury  in  the  tissues. — The  researches,  of  numerous 
chemists,  as  well  as  the  more  recent  experiments  of  MM.  Danger  and  Flandin, 
have  removed  any  doubt  which  might  have  formerly  existed,  respecting  the 
absorption  of  mercury  in  cases  of  poisoning.  It  is  said  that  corrosive  subli- 
mate is  itself  absorbed,  but  I  am  not  aware  that  there  is  any  proof  of  this,— all 
we  know  is,  that  mercury  has  been  extracted  from  the  tissues  of  the  body. 
The  experimentalists  above  mentioned,  a  few  years  since  presented  a  memoir 
to  the  Academy  of  Sciences,  detailing  their  method  of  detecting  absorbed  mer- 
cury. They  heat  the  animal  matter,  finely  cut  up,  to  about  212^,  with  one- 
third  or  one-half  of  its  weight  of  strong  sulphuric  acid.  In  an  hour  or  two, 
the  whole  forms  a  dark  carbonaceous-looking  liquid.  It  is  allowed  to  cool, 
and  powdered  chloride  of  lime  is  then  gradually  added.  The  liquid  becomes 
whiter  and  more  viscid.  The  quantity  of  chloride  used  is  about  equal  to  the 
weight  of  sulphuric  acid:  it  is  added  until  the  whole  appears  like  a  white 
calcareous  mass.  The  residue  dried  is  then  digested  in  absolute  alcohol, 
which  dissolves  the  mercurial  compound;  it  is  now  diluted  with  distilled 
water,  and  the  earthy  residue  is  repeatedly  washed, — the  liquids  being  afrer- 
wards  mixed  and  concentrated.  The  concentrated  liquid  is  placed  in  a  funnel 
terminating  at  aii  angle  of  90°  in  a  capillary  point, — ^the  galvanic  plates  of 
gold  and  tin  being  introduced  into  the  contracted  part  of  the  funnel.  In  this 
way  every  drop  of  liquid  comes  in  contact  with  the  metals,  and  the  gold 
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is  slowly  coTered  with  the  meieary.  It  is  staled  ^t  the  metal  has  thus  been 
detected  in  a  solution  containing  the  100,000th  part,  which  shows  that  the  poi- 
son may  be  exceedingly  diluted  and  yet  susceptible  of  detection.  These  gen- 
tlemen have  thus  extracted  mercury  from  rather  more  than  three  ounces  of  the 
liver  of  an  animal  poisoned  by  corrosive  sublimate.  What  absolute  qnanti^ 
of  the  poison  they  have  succeeded  in  detecting  in  their  experiments  is  not  stated. 
(See  Gomptes  Rendus,  81  Mars,  1845,  951 ;  also,  Ann.  d'Hyg.  1846,  i.  206.) 
This  is  obviously  nothing  more  than  the  old  galvanic  process,  modified  by 
allowing  each  particle  of  liquid  to  come  slowly  in  contact  with  the  metallic 
plates.  The  use  of  the  chloride  of  lime  does  not  appear  to  be  absolutely 
necessary,  and  it  materially  adds  to  the  bulk  of  the  substance  for  analysis. 

The  diffusion  of  this  poison  through  the  system  even  when  mercurial  pre- 
parations have  been  applied  externally,  is  well  illustrated  by  the  fact  that  Lan- 
derer  detected  mercury  in  the  pus  from  the  bubo  of  a  man  who  had  employed 
mercurial  frictions.     (Heller's  Archiv.  1847,  H.  2,  p.  185.) 

Any  of  the  processes  elsewhere  described  (see  chapter  on  Analysis,  ante, 
p.  132,)  may  be  employed.  We  may  bring  the  organic  matter  to  a  state  of 
perfect  solution  by  muriatic  acid,  we  may  carbonize  it  by  sulphuric  acid,  or 
we  may  entirely  destroy  it  by  nitro-muriatic  acid.  The  surplus  acid,  in  each 
«ase,  must  be  driven  off  or  neutralized  by  an  alkali  before  copper  gauze  or 
the  plates  of  gold  and  zinc  are  used.  Orfila  states  that  in  boiling  a  solution  of 
corrosive  sublimate,  a  portion  of  the  poison  is  lost  by  evaporation  with  the 
water.    (For  a  method  of  preventing  any  loss,  see  p.  295,  ante.) 

In  solids, — Corrosive  sublimate  may  be  easily  detected  in  organic  solids  by 
boiling  a  small  portion  of  the  solid  with  copper  gauze  and  a  few  drops  of  muri- 
atic acid;  or  ^e  plates  of  gold  and  zinc  may  be  at  once  used.  I  have  thus  in 
one  instance  detected  it  in  snuff. 

QuANTrrATiVB  ANALYSIS. — ^If  the  poison  be  entirely  in  a  soluble  form,  we 
may  procure  the  mercury  from  a  part  only  by  the  protochloride  of  tin,  and 
calculate  the  remainder  proportionably.  If  it  be  in  an  insoluble  form,  we  must 
then  pursue  the  process  recommended  in  the  preceding  page,  and  precipitate 
it  entirely  by  the  salt  of  tin,  purifying  the  mercury  by  boiling  it  first  in  potash, 
and  secondly  in  muriatic  ackl.  For  every  loy  grains  of  metallic  mercury  oh* 
tained,  we  must  allow  135  grains  of  dystallized  corrosive  sublimate  to  have 
been  present. 

CALOMEL. 

This  substance,  now  called  chloride  of  mercury,  although  commonly  re- 
garded as  a  mild  medicine,  is  capable  of  destroying  life,  even  in  comparatively 
small  doses.  Several  cases  have  been  already  referred  to,  where  excessive 
Salivation,  gangrene  of  the  salivary  organs,  and  death,  have  followed  from  the 
medicinal  doses  of  a  few  grains,  (p.  312.)  There  is  a  case  reported  in  the 
Medical  Gazette  (xviii.  484,)  in  which  a  boy,  aged  fourteen,  was  killed  in  about 
three  weeks  by  a  dose  of  only  six  grains  of  calomel.  It  is  singular  that  in 
this  case  neither  ^e  teeth  nor  the  salivary  glands  were  affected ;  still,  consi- 
dering the  effects  of  calomel  in  other  instances,  it  seems  most  probable,  that  the 
ulceration  and  gangrene  of  the  face,  which  followed,  were  due  to  it.  Pereira 
mentions  the  case  of  a  lady  who  was  killed  by  a  dose  of  twenty  grains  of 
calomel ;  she  had  previously  taken  a  moderate  dose  without  a  sufficient  effect 
being  produced. 

Sobemheim  states  that  a  giri,  aged  eleven,  took  in  twenty-four  hours  eight 
grains  of  calomel,  for  an  attack  of  tracheitis,  and  died  in  eight  days  from  in- 
flammation and  ulceration  of  the  mouth  and  fauces.  In  another  instance, 
which  occurred  to  Lesser,  fifteen  grains  of  calomel  produced  similar  effects, 
with  excessive  salivation ;  and  this  patient  also  died  in  eight  days.    Meckel 
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Mlfttes  that  twelve  mins  have  destroyed  life.  (Lehrbuch  der  Get.  Med., 
S67*)  Two  cases  of  death  firom  calomel,  in  children,  are  recorded  in  the  Re- 
gistration returns  for  1840.  v 

There  are  many  other  fatal  cases  on  record,  and  the  facts  seem  to  leave  no 
doubt  that  calomel  may,  in  lirge  doses,  act  as  an  irritant  poison.  It  was  sup- 
posed that  these  effects  might  be  ascribed  to  this  Compound  being  adulterated 
with  corrosive  sublimate;  but  Dr.  Christison  examined  ten  different  specimens 
of  calomel  without  finding  in  one  so  much  as  one  fiv^hundredth  part  of  its 
weight  of  corrosive  sublimate ;  this  would  be  less  than  a  grain  to  an  ounce;  and 
in  a  common  dose  of  three  grains  of  calomel  there  would  be  no  more  than  the 
one  hundred  and  sixtieth  part  of  a  grain  of  corrosive  6ublimate,^-a  quantity- 
insufficient  to  do  mischief.  (Ed.  Med.  and  Surg.  Journ.  xlix.  336.)  It  has 
been  further  supposed  that  calomel  might  be  converted  into  corrosive  subli- 
mate, hy  the  free  muriatic  acid  contained  in  the  gastric  secretions;  but  the  very 
minute  proportion  in  which  this  acid  exists  in  the  gastric  juice,  according  to 
Dr.  Prout,  renders  this  explanation  improbable. 

With  these  facts  before  us,  it  is  a  remarkable  circumstance  that  calomel  has 
been  often  taken  in  very  large  doses  medicinally  and  accidentally,  without  pro- 
ducing dangerous  consequences.  Dr.  Pereira  states  that  upwards  of  ^ve 
ounces  of  calomel  were  given  in  forty-two  hours,  to  one  cholera  patient, 
without  producing  any  sensible  effest.  (Med.  Gaz.  xviii.  468.)  It  may 
be  objected,  however,  that  we  are  hardly  entitled  to  draw  a  fair  inference 
of  its  effects  on  a  healthy  person,  from  exhibiting  it  in  cases  of  disease;  since, 
as  it  is  well-known,  opium  itself  may  be  given  in  poisonous  doses,  to  persons 
affected  with  certain  diseases,  without  any  injury  resulting.  The  following 
case,  however,  shows,  diat  even  an  ounce  may  be  taken  by  a  healthy  person 
without  serious  effects  resulting.  A  healthy  girl,  aged  nineteen,  swaUowed 
about  an  ounce  of  calomel  by  mistake  for  magnesia.  She  took  it  in  milk,  and 
rinsed  out  the  cup,  so  that  the  whole  was  swallowed  except  a  few  grains. 
The  mistake  was  not  discovered  until  two  hours  afterwards :  she  then  expe- 
rienced slight  nausea  and  faintness.  Emetics  and  lime-water  were  given,  and 
m  about  half  an  hour  the  larger  portion  of  the  calomel  was  discharged,  mixed 
with  mucus.  Severe  griping  pains  with  tenderness  of  the  abdomen  came  on ; 
but  in  the  course  of  four  days  the  girl  had  completely  recoTcred  without  the 
salivary  Organs  having  become  in  the  least  degree  affected.  (Med.  Gaz.,  July 
1838.)  It  IS  proper  that  a  medical  jurist  should  know  that  life  has  been  de- 
stroyed by^is  medicine;  and  that  death  from  calomel  has  become  a  subject  of 
medico-legal  investigation.  On  these  occasions  it  is  likely  there  will  be  some 
difference  of  opinion  respecting  the  cause  of  death.  An  interesting  case  of 
this  kind,  in  which  a  man  was  tified  for  the  murder  of  his  wife  by  ctdomel,  is 
related  by  Dr.  Christison.  (Op.  cit*  430.)  Mr.  Swan  found  that  ealomel 
ffiven  to  a  full-sized  dog,  in  doses  of  from  three  to  four  grains  night  and  morn- 
ing for  a  week,  gave  rise  to  ulceration  of  the  gums,  a  discharge  of  bloody 
saliva,  loss  of  power  in  the  hinder  legs,  and  death  on  the  ninSi  day.  The 
stomach  and  all  the  thoracic  and  abdominal  viscera  were  sound,  with  the  ex- 
ception of  some  appearances  of  chronic  inflammation  in  the  laige  intestines. 
A  similar  experiment  on  another  dog  gave  like  results,  and  in  both  cases  the 
ganglia  of  the  sympathetic  nerves  were  found  inflamed.  (Action  of  Mercury,^ 
p.  5.  1847.)  These,  with  the  facts  above  related,  show«how  erroneous  it  is 
to  suppose,  that  because  a  body  is  quite  insoluble  in  water,  it  is  therefor  inert. 
A  medical  jurist  must  bear  in  mind  that,  under  certain  diseased  states  of  the 
body,  a  simple  medicinal  dose  of  calomel  may  produce  the  most  serious  effects 
on  young  subjects,  and  even  cause  death.     (See  Saiivaliont  ante  p.  313.) 

Conversion  of  calomel  to  corrosive  sublimate  hy  alkaline  chlorides, — ^There 
are  various  ways  in  which  corrosive  sublimate  in  solution  may  become  par- 
29, 
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tiaUy  decomposed  and  converted  into  calomel.  Long  exposure  to  light,  espe- 
cially of  the  alcoholic  solution,  is  sufficient  for  this  purpose.  On  the  oSier  hand, 
it  is  important  to  inquire,  in  relation  to  a  substance  so  extensively  used  for 
medicinal  purposes,  whether  in  some  instances  calomel  may  not  become  partly 
iu>nverted  to  corrosive  sublimate  within  the  body,  and  act  as  a  poison.  A  case 
of  some  interest  in  relation  to  this  point  occurred  recently  in  France.  A  phy- 
sician prescribed  for  a  child,  powders,  containing  in  each,  five  grains  of  muri- 
ate of  ammonia,  five  grains  of  sugar,  and  half  a  grain  of  calomel.  After  taking 
a  few  of  these  powders,  the  child  died  with  all  the  symptoms  of  poisoning 
by  corrosive  sublimate ;  and  the  apothecary  was  charged  with  the  death  of  the 
child,  on  the  supposition  that  he  had  substituted  corrosive  sublimate  for  calo- 
mel. Experiments  were  instituted  to  ascertain  whether  the  calomel  could 
have  been  decomposed  by  the  ammoniacal  salt;  and  it  was  satisfactorily  proved, 
that  a  portion  at  least  was  converted  into  corrosive  sublimate.  M.  Mialhe, 
who  reports  the  case,  has  confirmed  this  result  He  states  that  calomel,  when 
mixed  with  muriate  of  ammonia,-— the  chlorides  of  sodium  (common  salt,)  or 
potassium  and  distilled  water,  is  partly  transformed  into  corrosive  sublimate 
and  metallic  mercury.  He  found  that  this  decomposition  took  place  at  die 
temperature  of  the  body,  and  even  at  the  ordinary  temperature,  (60°)  in  the 
course  of  a  few  seconds.  The  mercurial  or  metallic  taste  of  calomel  depends, 
according  to  this  gentleman,  on  its  partial  conversion  into  corrosive  sublimate 
by  the  alkaline  chlorides  contained  in  the  saliva ;  and  the  quantity  of  sublimate 
formed  within  the  body  on  the  taking  of  calomel,  will,  therefore,  depend  on 
the  quantity  of  alkaline  chloride  (salt)  which  it  may  meet  with  in  the  alimen- 
tary canal.  (Ed.  Med.  and  Surg.  Journ.,  July  1840.)  These  facts  are  of 
some  importance  in  relation  to  the  administration  of  c»domel  as  a  medicine, 
more  especially  in  conjunction  with  alkaline  chlorides,  or  where  much  salt  is 
introduced  into  the  stomach  as  an  article  of  food. 

The  following  are  the  results  of  some  experiments  which  I  have  made  in 
respect  to  this  alleged  conversion  of  calomel  into  corrosive  sublimate.  A  few 
grains  of  calomel  were  boiled  for  some  minutes  in  a  saturated  solution  of  com- 
mon salt;  it  became  of  a  dark  grey  colour,  and  when  the  filtered  liquid  was 
tested,  it  gave  the  usual  reactions  indicative  of  the  presence  of  a  portion  of  cor- 
rosive sublimate^  The  solution  was  precipitated  of  a  scarlet  colour  by  iodide 
of  potassium,  which,  as  we  have  seen.  Lb  one  of  the  weakest  of  the  tests  for  this 
poison:— but  at  common  temperatures  the  efiects  were  widely  different.  1. 
Fifteen  grains  of  calomel  were  digested  for  two  months  in  an  ounce  of  diluted 
muriatic  acid.  The  liquid  when  filtered  gave,  with  protochloride  of  tin,  a  very 
faint  cloudiness, — but  not  the  slightest  deposit  of  mercury  took  place  in  twenty- 
four  hours,  on  introducing  gold  and  zinc.  2.  The  same  quantity  of  calomel 
Was  introduced  into  one  ounce  of  a  saturated  solution  of  common  salt : — after 
two  inonths'  digestion  protochloride  of  tin  gave,  with  about  one-fotirth  of  the 
liquid,  a  dark-grey  turbidness : — but  by  this  means,  no  mercury  could  be  pro- 
cured. A  piece  of  gold  with  zinc  became,  however,  slightly  coated  in  twetity- 
four  hours,  but  iodide  of  potassium  had  no  efiect.  .  This  showed  tliat  only  a 
very  minute  portion  of  corrosive  sublimate  could  have  been  produced.  2.  A 
mixture  was  made  of  ten  grains  of  muriate  of  ammonia,  ten  grains  of  sugar,  and 
one  grai^  of  calomel,  in  one  ounce  of  water.  AAer  a  lapse  of  two  months 
there  was  not  sufficient  corrosive  sublimate  formed,  to  conceal,  by  a  deposition 
of  mercury,  the  yellow  colour  of  the  gold,  although  the  eoil  of  gold  and  zinc 
remained  in  the  liquid  twenty^foilr  hours.  Here  the  quantities  were  twice  as 
great  as  those  contained  in  the  powder.  It  might  be  objected  that  this  change 
may  be  materially  affected  by  temperature.  In  the  above  experiments  the 
temperature  had  been  about  55°  :-^but  in  another  casei  4,  a  similar  mixture^ 
was  kept  for  two  hours  by  means  of  a  water-bath  at  about  08°,  and  the  liquid 
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was  filtered  and  tested.  Protochloride  of  tin  rendered  a  portion  of  it  turbid:  a 
slip  of  copper  was  faintly  coated  with  mercury  in  twenty-four  hours,  but  the 
yellow  colour  of  gold  was  not  entirely  concealed  on  the  application  of  the  gal- 
vanic test.  5.  In  mixing  the  above  materials  with  a  quantity  of  water  at  60^, 
sufficient  to  form  a  kind  of  paste,  the  powder  became  grey  in  a  few  seconds, 
clearly  indicating  that  the  calomel  was  undergoing  a  partial  conversion  into 
corrosive  sublimate.  Admitting,  therefore,  that  a  change  of  this  kind  does 
take  place,  it  seems  to  me  very  improbable,  that  the  quantity  of  corrosive  sub- 
limate formed  from  a  few  grains  of  calomel,  should  be  sufficient  to  produce 
symptoms  of  irritant  poisoning,  or  to  cause  death.  Nevertheless,  a  case  has 
been  recently  reported  in  which  death  was  referred  to  this  cause.  A  man 
affected  with  cerebral  fever  was  ordered  occasional  doses  of  calomel  with  an 
enema  composed  of  decoction  of  senna  and  a  table-spoonful  of  common  salt. 
The  patient  died  the  same  evening,  and  death  was  ascribed  to  the  formation  of 
corrosive  sublimate  in  the  body  by  the  chemical  reactions  of  the  two  salts. 
(Journal  de  Pharmacie,  Janvier  1840.)  This  case  is  very  imperfectly  reported. 
There  is  no  satisfactory  account  of  symptoms  or  post-mortem  appearances, 
nor  is  it  alleged  that  corrosive  sublimate  was  found  in  the  dead  body.  Be- 
sides it  is  not  easy  to  understand  how  the  common  salt  given  by  the  rectum 
should  produce  corrosive  sublimate  with  the  calomel  taken  into  the  stomacli  I 

It  has  been  already  remarked  that  calomel  itself  is  often  mixed  with  corrosive 
sublimate.  On  boiling  one  grain  in  distilled  water,  filtering  the  liquid,  and  ap- 
plying the  tests  for  corrosive  sublimate,  more  especially  the  protochloride  of  tin, 
effects  very  similar  to  those  Just  described,  although  less  in  degree,  were  pro- 
duced. 

CHEAncAL  AtTALTBis. — Calomel  is  commonly  seen  in  the  form  of  a  white  pow- 
der with  a  faint  yellow  tint,  so  insoluble  in  water,  that  it  is  said  to  require 
12,000  parts  to  dissolve  one  part.  It  is  also  insoluble  in  alcohol  and  ether, 
which  may  be  thus  usefully  employed  to  separate  from  and  detect  in  it  any 
traces  of  corrosive  sublimate.  Calomel,  when  long  exposed  to  light,  becomes 
deeper  in  colour ;  this  is  thought  by  some  to  be  owing  to  its  partial  conversion 
to  corrosive  sublimate;  but  there  is  no  evidence  of  any  of  this  poisonous  salt 
being  thus  produced.  The  speciflo  gravity  of  calomel  is  much  greater  than  that 
of  corrosive  sublimate;  and  owing  to  this  property  it  is  not  difficult  to  separate 
it  from  organic  liquids  by  decantation.  Among  the  characters  by  which  calomel 
may  be  identified,  we  may  note  the  following:— I.  Its  insolubility  in  water;— 
it  is  soluble  in  strong  nitric  acid,  but  decomposed  by  it  into  corrosive  sublimate 
and  pernitrate  of  mercury.  Strong  muriatic  acid  transforms  it  to  corrosive  sub- 
limate and  metallic  mercury;  and  nitro- muriatic  acid  converts  it  readily  to  cor- 
rosive sublimate  on  boiling.  2.  When  heated  on  platina  over  a  spirit-lamp  it 
is  sublimed,  but  it  is  not  so  volatile  as  corrosive  sublimate :  during  sublimation 
it  is  partially  decomposed  into  that  substance  and  metallic  mercury.  3.  When 
dropped  into  a  solution  of  iodide  of  potassium,  it  is  slowly  turned  of  a  dingy,  green- 
ish-black colour;  but  if  the  iodide  be  much  diluted,  the  powder  acquires  a  yel. 
low  colour.  4.  By  a  solution  of  potash,  it  is  turned  black,  chloride  of  potassium 
being  formed  in  the  liquid.  5.  It  is  also  turned  black  by  a  solution  of  hydro- 
salphuret  of  ammonia.  6  It  gives  a  silvery  stain  when  rubbed  on  clean  copper 
with  diluted  muriatic  acid.  7.  It  yields  a  ring  of  metallic  mercury  when 
heated  with  the  carbonate  of  soda.  8.  It  is  decomposed  by  a  solution  of  pro- 
tochloride of  tin,  and  reduced  to  metallic  mercury.  In  some  of  these  characters 
it  resembles  corrosive  sublimate,  but  it  is  eminently  distinguished  from  that  body 
by  the  first,  third,  and  fourth.  In  addition  to  these  diflTerences,  calomel  is  turned 
black  by  solution  of  am monfa,  while  corrosive  sublimate  forms  a  white  compound. 
In  order  to  detect  the  chlorine,  it  is  necessary  to  boil  in  water  the  residue,  left 
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in  the  reducUon-tabe  after  complete  sublimation  of  the  mercary :  and  then  add 
to  the  filtered  liquid,  neutralized  by  nitric  acid,  nitrate  of  silver. 

WHITE  PRECIPITATE.    AMMONIO-CHLORIDE  OP  MERCURY. 

This  is  an  irritant  compound,  although  little  is  known  concerning  its  eflfects. 
In  January,  1840,  a  young  woman,  who  bad  swallowed  this  substance,  was 
received  into  St.  Thomas's  Hospital.  She  had  mixed  it  up  and  taken  it  in 
water,— but  the  quantity  swaDowed  could  not  be  ascertained.  The  stomach- 
pump  was  employed,  mucilaginous  drinks  and  olive-oil  were  administered;  and 
in  the  course  of  a  few  days  she  perfectly  recovered.  The  symptoms  under 
which  she  suffered  were  those  of  gastric  irritation.  Judging  from  this  case, 
white  precipitate  does  not  appear  to  be  a  very  active  preparation.  One  in- 
stance of  death  from  salivation  produced  by  this  compound,  is  recorded  in  the 
Registration  returns  for  1840,  in  a  child,  aged  seven. 

Chemical  analtsis.— This  powder  resembles  corrosive  sublimate  in  being 
entirely  volatilized  by  a  moderate  heat,  and  in  giving  a  metallic  sublimate  with 
dried  carbonate  of  soda,  but  it  differs  in  being  insoluble  in  water.  By  heating 
it  with  solution  of  potash,  ammonia  is  evolved,  chloride  of  potassium  formed, 
whereby  the  chlorine  may  be  detected,  and  yellow  peroxide  of  mercury,  after 
long  boiling,  is  left,  which  may  be  easily  analyzed  in  the  way  described  at  p.  330. 

BLACK  OXIDE  OP  MERCURY. 

This  appears  to  be  one  of  the  least  injurious  preparations  of  mercury.  It  is 
a  purgative,  and  in  ,large  doses  would  probably  act  as  an  irritant.  In  small 
doses  frequently  repeated,  it  gives  rise  to  salivation  and  other  symptoms  indica- 
tive of  the  action  of  mercury.  I  have  not  been  able  to  find  any  case  in  which 
it  has  produced  injurious  consequences  in  the  human  body. 

Chemical  analysis.— It  is  a  compound  of  a  black,  or  if  long  kept  (owing  to 
partial  decomposition)  of  a  greenish  colour.  1.  It  has  no  taste,  and  is  insta- 
ble in  water  and  alkaliea  2.  Either  nitric  or  acetic  acid  wiU  dissolve  it.  3. 
Muriatic  acid  produces  with  it,  calomel.  4.  When  heated  it  gives  off  oxygen, 
and  a  mercurial  sublimate  is  obtained.  The  only  case  in  which  this  compound 
is  liable  to  give  rise  to  a  question  of  poisoning  is  in  reference  to  its  use  in  Black 
trairA— made  by  mixing  lime  water  and  calomel.  This  compound  is  formed  of 
black  oxide  of  mercury  and  chloride  of  calcium:  it  is  used  only  externally,  but 
by  accident  it  may  be  swallowed.  The  oxide  is  supposed  to  exist  in  some  me- 
dicinal compounds,  such  as  blue  pill,  mercurial  ointment,  and  grey  powder  or 
mercury  and  chalk.  The  more  probable  view,  however,  is,  that  the  mercury  is 
in  these  cases  only  in  a  very  fine  state  of  mechanical  division. 

BLUE  PILL. 

The  account  of  an  inquest  on  a  person  alleged  to  have  died  from  the  effects 
of  Biue  pili,  will  be  found  reported  in  the  Medical  Gazette,  October  1843.  It 
appears  that  the  deceased,  set.  40,  took  some  medicine  prescribed  for  him  by  a 
practitioner.  It  consisted  of  six  grains  of  blue  pill  and  three  of  calomel.  Thii 
was  alleged  to  have  produced  salivation  and  a  mercurial  fever,  of  which  the 
man  died  in  about  seven  weeks.  The  salivation  was  probably  owing  to  a  re- 
markable idiosyncrasy ;  even  a  smaller  dose  than  that  here  prescribed,  has  been 
known  to  cause  fatal  salivation.  But  firom  the  evidence,  it  was  not  improbable 
that  the  deceased  had  taken  some  quack  pills,  which,  had  their  composition  been 
known,  might  have  accounted  for  the  severity  of  the  symptoms.  The  jury  re* 
turned  a  verdict  of  natural  death,  but  called  the  remedy  administered  •«  an  over* 
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doKf  of  strong  medicine.'*  (Ph.  Journ«,  Nor.  1848.)  Thif  compoand  can  hardly 
be  considered  as  an  active  poiaon.  In  doses  of  from  fiv^  to  ten  grains  it  acts  as 
a  purgative.  The  only  cases  in  which  it  has  produced  serious  or  fiital  effects 
are  those  in  which  excessive  salivation  baa  Ibilowed  its  long-continued  use  in 
small  doses. 

Chemical  ahaltsis. — The  odour  and  colour  are  sufficient  to  identify  this 
ctHnpound.  No  globules  of  mercury'can  be  seen  if  it  be  well  prepared,  but 
wlien  rubbed  on  a  clean  surfiice  of  gold,  it  gives  a  white  mercurial  stain.  By 
nitro-rouriatic  acid»  the  organic  matter  is  decomposed  and  the  mercury  con« 
▼erted  to  corrosive  sublimate.  In  this  way  it  may  be  analysed.  Three  grains^ 
of  blue<pill  contain  one  grain  of  mercury. 

MERCURIAL  OINTMI2NT.    UNQUENTUM  HYDRAKGyRI. 

This  is  a  mixture  of  finely-divided  mercury  in  a  metallic  state  with  lard  and 
saet.  It  is  of  a  blueish-grey  colour,  commonly  used  externally,  and  producing 
aalivation  and  other  mercurial  symptoms  by  absorption.  It  is  not  of\en  given 
internally,  although  its  effects  would  be  doubtless  the  same  as  those  of  blue  pill. 
1  lately  had  to  examine  many  articles  found  in  the  possession  of  a  woman 
charged  with  the  crime  of  poisoning.  There  were  several  specimens  of  this 
ointment  among  them ;  but  there  was  no  proof  that^  it  had  been  administered 
as  a  poison.  It  would  require  a  very  large  dose  to  produce  any  serious  effects, 
and  from  its  nauseous  character  it  would  probably  be  rejected  by  the  stomach. 

Chemical  analysis. — Its  colour  and  physical  properties  will  serve  to  identify 
jt.  When  well  prepared  no  globules  are  visible  to  the  eye,  but  it  tarnishes  with 
a  mercurial  stain  a  polished  surface  of  gold.  The  fat  may  be  separated  by 
boiling  in  water :  the  particles  of  mercury  subside,  and  any  adhering  portions 
of  fat  may  be  removed  by  digestion  in  ether  or  oil  of  turpentine.  Two  drachms 
of  this  ointment  (Uxa.  Hyo.  Fort.)  contain  one  drachm  of  mercury.  There  is 
a  more  diluted  preparation  (Ung.  Hyn.  Mmus ;)  six  drachms  of  this  contain 
one  drachm  of  mercury. 

GREY  POWDER.    MERCURY  WITH  CHALK. 

f 

This  a  compound  of  carbonate  of  lime  and  finely-divided  mercury.  It  is  an 
innocent  preparation,  and  acts  as  a  purgative  on  children  in  doses  of  from  three 
to  five  grains,  and  on  adults  in  doses  of  from  five  to  fifteen  grains.  It  would 
require  a  very  large  dose  to  produce  any  injurious  effects,  and  it  is  here  enume- 
rated among  mercurial  preparations  because  poisonous  effects  might  be  inSpro^ 
perly  ascribed  to  it.  Its  use  long  continued  in  small  doses,  produces  the  usual 
mercurial  symptoms. 

Chemical  analysis.— It  is  of  a  greyish-blue  colour,  except  when  long  exposed 
to  light  and  heat,  whereby  it.  becomes  lighter.  When  heated  it  yields  a  mer- 
curial sublimate,  and  leaves  carbonate  of  lime.  Acetic  acid  dissolves  the  lime 
and  leaves  the  mercury:  nitric  acid  dissolves  both.  Globules  of  mercury  are 
commonly  visible  in  this  powder  by  the  aid  of  a  lens.  Eight  grains  of  the  pow* 
der  contain  three  grains  of  mercury. 

RED  PRECIPITATE.    RED  OXIDE  OF  MERCURY. 

This  substance  is  commonly  met  with  in  crystalline  scales  of  various  shades 
of  colour,  from  a  dusky  to  a  bright  red,  and  forming  an  orange-coloured  powder. 
It  is  poisonous,  but  instances  of  poisoning  by  it  are  very  rare.  The  following 
case  occurred  at  Guy's  Hospital  in  1833.  A  woman  aged  twenty-two,  who  had 
swallowed  a  quantity  of  red  precipitate,  was  brought  in  labouring  under  the  foU 
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lowing  syrDptoma  The  8ur&ce  was  cold  and  clammy, — there  was  stupoi'  ap- 
proaching to  narcotism, — frothy  discharge  from  the  mouth,  and  occasional  vomit- 
ing:—the  vomited  matters  contained  some  red  powder  which  was  proved  to 
be  red  precipitate.  There  was  considerable  pain  in  the  abdomen,  increased  by 
pressure ;  and  there  were  cramps  in  the  lower  extremities.  On  the  following  day, 
the  fauces  and  mouth  became  painful,  and  the  woman  complained  of  a  coppery 
taste.  The  treatment  consisted  in  the  use  of  the  stomach-pump,  and  the  free 
administration  of  albumen  and  gluten.  She  left  the  hospital  four  days  after- 
wards, still  under  the  influence  of  mercury  ^  The  quantity  of  oxide  here  taken, 
was  not  ascertained. 

Sok>ernheim  reports  a  case,  where  a  man,  aged  twenty-six,  swallowed  an 
ounce  of  red  precipitate.  He  was  speedily  attacked  with  pain  in  the  abdomen, 
nausea,  purging,  cramps  and  general  weakness.  The  vomited  matters  consisted 
of  masses  of  mucus,  containing  red  precipitate.  He  continued  to  get  worse, 
tfnd  died  in  less  than  forty-eight  hours  after  taking  the  poison.  On  inspection, 
the  mucous  membrane  was  found  eroded  and  inflamed  in  patches,  small  parti- 
cles of  the  poison  being  imbedded  in  it.  The  duodenum  was  in  a  similar  state, 
and  there  was  a  large  quantity  of  red  precipitate  in  the  contents  of  the  viscus,  as 
well  as  in  the  stomach.  (Op.  cit.  250.)  Niemann  quotes  a  case  in  which  six 
grains  caused  the  death  of  a  woman.  (Taschenb.  der  Arzneiw.  452.)  Not- 
withstanding the  fatal  result  in  these  cases,  red  precipitate  does  not  appear  to 
be  a  very  active  irritant  poison.  Thirty  grains  of  it  have  been  taken  and  re- 
tained in  the  system,  with  comparative  impunity.  Some  years  ago  a  young 
wdman  swallowed  this  quantity,  with  a  suicidal  intention.  Almost'  immedi- 
ately afterwards,  emetics  of  ipecacuanha  and  sulphate  of  zinc  were  administered, 
and  the  stomach-pump  was  used  repeatedly ;  but  none  of  the  red  powder  was 
ejected.  She  suffered  chiefly  from  pain  in  tlie  abdomen  and  general  weakness, 
but  in  the  course  of  a  few  days  she  recovered.  Devergie  relates  another  in- 
stance of  recovery  in  which  a  much  larger  dose  had  probably  been  taken. 
(M^d.  Ug.  ii.  705.) 

A  common  opinion  exists  anK>ng  the  vulgar,  that  this  compound  is  possessed 
of  very  active  poisonous  properties:  hence  it  is  sometimes  administered  with  crimi- 
nal design.  At  the  Chester  Lent  Assizes,  1846,  a  woman  was  charged  with  at- 
tempting to  poison  a  child  by  means  of  this  substance.  It  was  proved  in  evi- 
dence that  the  prisoner  had  given  to  a  child,  aged  two  months,  about  a  teaspoon- 
ful  of  the  nitric  oxide.  Vomiting  of  a  reddish  liquid  speedily  ensued;  the  greater 
part  of  the  poison  appears  to  have  been  thrown  off  the  stomach,  and  the  child 
recovered.  The  prisoner  was  convicted  of  the  off*ence.  The  chemical  evidence 
clearly  established  the  nature  of  the  compound;  but  a  question  arose  whether  it 
was  to  be  considered  a  deacl/y  poison  or  not,  (see  ante,  page  16.)  It  has  no 
claim  to  be  so  considered.     (Med.  Gaz.  xxxvii.  874.) 

The  Yellow  wash,  made  with  a  mixture  of  corrosive  sublimate  and  lime  water, 
owes  its  poisonous  properties  to  precipitated  red  oxide.  If  th^  corrosive  subli- 
mate be  in  excess  it  may  be  an  oxychloride.  This  lotion  being  in  common  use 
may  easily  give  rise  to  accidents. 

The  nitric  oxide  has  a  local  action  as  a  stimulant,  irritant,  and  escharotk^ 
The  ointment  commonly  used  (UNa  Hvo.  Nit.  Oxyoi)  contains  one-ninth  part  by 
weiffht  of  the  oxide. 

CfHBMicAL  ANALYSIS.— Red  precipitate  is  known, — 1.  By  its  being  in  red  crys- 
talline scales.  2.  By  its  insolubility  in  water, — this,  together  with  its  great 
weight,  renders  it  easy  of  separation  from  organic  liquids.  3.  It  is  readily  dis- 
solved by  warm  muriatic  acid,  forming  a  solution  possessing  all  the  properties  of 
corrosive  sublimate.  5.  When  heated  in  a  small  tube,  it  becomes  black  (re- 
acquiring its  red  colour  on  cooling;)  and  while  an  abundant  sublimate  of  metallic 
mercury  is  formed,  oxygen  gas  is  evolved.  If  the  heat  be  continued,  it  should 
be  entirely  dissipated  when  pure, — a  property  by  which  it  is  known  from  mott 
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oClier  red  powders.    In  this  experimenU  a  slight  yellow  sublimate  is  sometimes 
formed  (subnitmte,)  owing  to  tlie  oxide  retaining  some  traces  of  nitric  acid. 

IODIDES  OP  MERCURY- 

Tbe  yellow  and  the  scarlet  iodides  of  mercury  are  irritant  poisons  which, 
judging  from  their  effects  on  animals,  are  likely  to  act  powerfully  as  irritants  in 
the  human  subject  They  have  also  a  local  action.  They  |ire  quite  insoluble 
in  water,  and  both  yield  a  mercurial  sublimate  when  heated  with  carbonate  of 
soda.  The  scarlet  iodide  is  further  known  by  its  becoming  yellow  when  heated* 
and  again  red  on  trituration. 

CINNABAR.    VERMILION.    PERSULPHURET  OF  MERCURY. 

The  term  Cinnabar  is  applied  to  a  dark  and  heavy  compound  of  sulphur 
and  mercury,  while  Vermilion  is  the  same  substance  reduced  to  a  fine  powder. 
It  is  well  known  as  a  red  pigment,  and  is  often  employed  in  colouring  confec- 
tionary, wafers,  &c.  I  have  not  been  able  to'  find  any  instance  of  its  having 
acted  as  a  poison  on  man.  Orfila  believes  that  it  is  not  poisonous.  It  has, 
liowever,  proved  fatal  to  animals  in  the  proportion  of  from  thirty  to  seventy 
grains,  even  when  applied  externally  to  a  wound.  Cinnabar  is  sometimes 
used  for  giving  a  red  colour  to  ointments,  e.  g.  the  sulphur  ointment.  In  such 
cases  the  quantity  is  very  small,  and  can  do  no  injury  even  if  swallowed. 

Dr.  Sutro  has  published  a  short  abstract  of  a  case  in  which  the  vapour  of 
Vermilion  applied  externally  produced  severe  symptoms.  A  woman,  by  the 
advice  of  a  quack,  applied  this  vapour  to  a  cancerous  breast.  She  employed 
three  drachms  of  vermilion,  covering  herself  with  a  sheet  so  that  the  vapour 
should  only  reach  the  body  externally.  After  three  fumigations,  she  suffered 
from  severe  salivation  and  violent  fever,  which  continued  for  four  weeks.  The 
light  arm  became  cBdematous.     (Med.  Times,  Sept.  27,  1845,  p.  17.) 

Chemical  analysis.-— Vermilion  is  of  a  rich  red  colour,  very  heavy,  and 
quite  insoluble  in  water.  When  dropped  into  the  hydrosulphuret  of  ammonia 
its  colour  remains  unchanged ;  while  red  precipitate  and  red  lead  are  turned 
of  a  dark  brown  colour,  or  even  black.  It  is  also  known  from  red  precipitate 
by  its  insolubility  in  muriatic  acid.  1.  When  heated  on  platina  it  is  entirely 
volatilized,  the  sulphur  burning  away.  2.  Heated  in  a  reduction-tube  with 
carbonate  of  soda,  a  sublimate  of  metallic  mercury  is  obtained  with  a  residue 
of  sulphuret  of  sodium,  in  which  sulphur  may  be  easily  proved  to  exist  by 
the  usual  tests,  e,  g,  by  placing  a  portion  of  the  residue  on  a  glazed  card  and 
adding  a  drop  of  water.     (See  p.  174,  ante.) 

BICYANIDE  OF  MERCURY. 

This  is  a  substance  which  is  but  very  little  known,  except  to  chemists,  yet 
it  is  an  active  poison,  and  has  caused  death  in  one  instance.  In  April  1823,  a 
person  who  had  swallowed  twentv  grains  of  this  compound  (thirteen  deci- 
grammes,) was  immediately  seized  with  all  the  symptoms  of  poisoning  by 
corrosive  sublimate,  and  died  in  nine  days.  There  was  continued  vomiting 
with  excessive  salivation,  ulceration  of  the  mouth  and  fauces,  suppression  of 
urine,  purging,  and,  lasdy,  convulsions  of  the  extremides.  On  inspection,  the 
mucous  membrane  of  the  stomach  and  intestinal  canal,  was  extensively  in- 
flamed. (Orfila,  i.  583.)  Dr.  Christison  quotes  a  case  in  which  ten  grains 
destroyed  life  within  the  same  period  of  time.  (On  Poisons,  427.)  As  .a 
poison*  the  bicyanide  is  probably  not  much  inferior  in  activity  to  the  bichloride 
of  mercury. 
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Chbmical  AtrALT«i8.-«Thi8  ii  a  white  salt  eommoiily  crystellised  in  quad* 
rangular  prisms.  It  is  very  soluble  in  water,  especially  at  the  boiling  point. ' 
The  solution  has  no  odour  of  prussic  acid  until  an  acid  is  added.  Its  solution 
is  neutral,  and  is  not  precipitated  by  caustic  potash.  1.  If  the  powdered 
crystals  be  heated  in  a  small  tube,  cyanogen  gas  is  evolved  and  may  be  burnt 
at  the  mouth,  the  flame  being  of  a  rich  rose-red  colour,  with  a  blue  halo : — 
metallic  mercury  is  at  the  same  time  sublimed.  This  experiment  is  alone 
sufficient  to  identify  the  poison.  The  solution  of  bicyanide  is  not  unlikely  to 
be  mistaken  for  that  of  corrosive  sublimate.  It  readily  deposits  mercury  on 
copper  and  gold  by  th^  galvanic  test,  and  it  is  precipitated  black  by  hydrosul* 
phuret  of  ammonia  and  sulphuretted  hydrogen  gas.  It  is  known,  1.  By  pot- 
ash producing  in  it  no  precipitate ;  2.  By  prussic  acid  being  evolved  on  boiling 
a  portion  of  it  with  muriatic  acid,  corrosive  sublimate  being  produced  in  the 
liquid ;  3.  By  a  scarlet  precipitate  being  formed  on  adding  to  the  solution, 
iodide  of  potassium  and  muriatic  acid. 

TUBBITH  MINERAL,    SUBSULPHATE  OF  MERCURY. 

Fatal  cases  of  poisoning  by  this  compound  are  by  no  means  common.  It 
is  undoubtedly,  although  very  insoluble,  a  strong  irritant  poison,  and  is  capable 
of  causing  death  in  a  comparatively  small  dose.  A  well-marked  instance  of 
its  fatal  operation  was  communicated  to  the  Pathological  Society  by  Mr.  Ward 
in  March  1847.  A  boy,  aet.  16.  swallowed  one  drachm  of ^ this  preparation 
on  the  night  of  February  19th.  It  produced  a  burning  sensation  in  the  mouth 
and  throat,  and  vomiting  in  ten  minutes.  In  about  an  hour  there  was  paleness 
with  anxiety  of  countenance,  coldness  of  surface,  constant  sickness,  sense  of 
heat  and  constriction  in  the  throat,  and  burning  pain  in  the  stomach  witii 
cramps.  The  irritability  of  the  stomach  continued  in  spite  of  treatment,  and 
after  two  days,  there  was  salivation  with  mercurial  foBtor.  The  gums  acquired 
a  deep  blueish  tint  and  began  to  ulcerate.  The  patient  died  in  about  a  week 
after  he  had  taken  the  poison,  without  convulsions,  and  without  suffering  at 
any  period  from  symptoms  of  cerebral  disturbance.  The  principal  post-mortem 
appearances  were, — inflammation  of  the  (esophagus;  its  mucous  membrane 
at  the  lower  part  peeling  off; — the  inner  surface  of  the  stomach  near  the  car-  . 
dia  and  pylorous,  was  covered  with  petechial  spots ; — the  small  intestines  were 
contracted,  the  inner  coat  reddened  and  petechial  spots  were  founc^  b^t  chiefly 
in  the  large  intestines.  The  parotid  and  submaxillary  glands  were  swollen. 
Mercury  was  detected  in  the  intestines  (see  Med.  Gaz.  xxxix.  474.)  From 
this  account,  it  will  be  perceived  that  turbith  mineral  has  an  action  somewhat 
similar  to  corrosive  sublimate,  although  it  is  probably  much  less  active. 

Chemical  ANALYSIS. — Turbith  mineral  is  a  heavy  powder  of  a  yellow  colour, 
becoming  of  a  dark  olive  by  exposure  to  light  It  is  scarcely  soluble  in  water, 
but  has  a  strong  metallic  taste.  When  heated  in  a  tube,  with  or  without  car- 
bonate of  soda,  it  yields  metallic  mercury.  It  is  best  analyzed  by  boiling  it  in 
potash,  in  which  case  sulphate  of  potash  and  peroxide  of  mercury  result— 
the  acid  and  the  base  are  then  easily  determined. 

•  NITRATES  OF  MERCURY. 

These  are  corrosive  poisons  which  are  used  for  several  purposes  in  the  arts. 
They  are  solid  white  salts,  easily  dissolved  by  water,  especially  if  there  be  a 
Htde  excess  of  acid  present.  The  acid  pernitrate  has  already  caused  death  in 
an  interesting  case  reported  by  Mr.  Bigsley  in  the  Medical  Gazette  (vi.  329.) 
A  butcher's  boy  dissolved  some  mercury  in  strong  nitric  acid,  and  swaUowed 
about  a  teaspoonful  of  the  solution.    Soon  afterwards  he  suffered  the  mos^ 
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excrnciatiiig  pain  in  the  pharynx,  cesophagns  and  atomach :— Ihere  waa  graat 
anxiety,  with  cold  akin,  small  pulae,  colic  and  putgingr.  He  became  gradually 
weaker,  and  died  in  about  two  hours  and  a  half.  On  inspection  the  fauces, 
^Bsophaffus  and  stomach,  were  found  corroded  and  inflamed.  Although  he 
surviTed  so  short  a  time,  the  mucous  membrane  of  the  stomach  was  of  a  deep 
red  colour. 

The  solution  of  acid  pemitrate  has  been  used  as  a  cautery,  and  when  diluted, 
aa  a  lotion  in  diseases  of  the  skin.  Under  these  circumstances,  it  has  been 
known  to  cause  severe  salivation,  sloughing,  and  suppression  of  urine.  (See 
p.  320.)  A  medical  practitioner  in  France,  was  lately  charged  with  mala- 
praxis,  in  having  improperly  prescribed  this  solution  as  a  wash  for  the  itch. 
The  skin  of  the  body  where  the  lotion  had  been  employed,  was  discoloured 
and  partly  corroded ;  there  was  also  pain  in  the  throat,  difficulty  of  swallowing, 
inflamed  gums  and  salivation.  The  parties  recovered  from  these  eflects  in  the 
course  of  a  short  time,  and  the  charge  was  dismissed  on  Uie  ground*  that  the 
lotion  had  been  improperly  used  by  the  complainants ;  they  had  used  it  in  a 
concentrated  state,  instead  of  diluting  it  with  water,  as  ordered  by  their  medical 
attendant.  (Ann.  d'Hyg.  Juillet  1842.)  A  case  of  death  from  this  compound 
has  been  recently  reported  (Journal  de  Chimie  M^d.  1846,  p.  734.)  There 
can  be  no  doubt,  that  this  poison  is  quite  as  formidable,  both  as  a  corrosive 
and  irritant,  as  corrosive  sublimate  itself.  The  diluted  protochloride  of  tin,  if 
timely  applied,  will  counteract  the  local  eflects  of  these  corrosive  compounds 
of  mercury.  The  nitrate  of  mercury  is  used  in  the  form  of  ointment  (Uno. 
Htdr.  NrrRATis)  as  a  local  application.  A  dose  of  this  might  exert  an  irritant 
action.    About  ten  parts  of  the  ointment  contain  three  of  the  nitrate. 

Chbmical  analysis. — In  the  solid  state,  the  crystals  of  acid  Femiirate,  when 
heated  in  a  tube,  yield  nitrous  acid  vapour^— peroxide  of  mercury,  and  a  ring 
of  metallic  mercury,— when  heated  with  carbonate  of  soda,  metallic  mercury 
is  easily  obtained.  In  Bolution^  it  is  commonly  met  with  in  the  state  of  a 
highly  acid  liquid,  and  nitric  acid  may  be  obtained  by  distillation,  a  result 
which  does  not  occur  with  a  mere  solution  of  the  crystals  in  water.  The 
solution  possesses  all  the  properties  of  corrosive  sublimate,  so  far  as  the  tests 
for  mercury  are  concerned;  but  it  gives  no  precipitate  with  nitrate  of  silver. 
On  adding  carbonate  of  potash  and  filtering,  nitrate  of  potash  is  easily  detected 
'in  the  filtered  liquid,  and  thus  the  acid  js  identified.  On  evaporating  to  dry* 
ness,  and  obtaining  the  solid  crystals,  fliey  may  be  easily  known  from  those 
of  corrosive  sublimate,  by  the  simple  application  of  heat.  The  Proioniirate 
is  known  in  solution,  bo&  from  pemitrate  and  corrosive  sublimate,  in  its  being 
precipitated  black  by  potash,  and' white  by  muriatic  acid.  This  acid  does  not 
precipitate  the  solutions  of  either  of  the  salts  above  mentioned. 

ACETATE  OF  MERCURY. 

The  Acetate  is  another  soluble  salt  of  mercury,  but  nothing  is  known  re- 
specting it  as  a  poison. 

Proportion  of  Mercury  in  Puarmaoxutical  Preparations. — It  may  be 
proper  to  insert  in  this  place  the  proportion  in  which  mercury  enters  into 
various  medicinal  compounds  belonging  to  the  London  Pharmacopoeia,  some 
of  which,  by  causing  death,  have  given  rise  to  important  medico-legal  inquiries. 
Mercury  with  chau  (Hydrargyrum  cum  Creta)  contains  three  grains  of 
mercury  in  eight  grains  of  powder.  Blue  pill  (Piluljb  hydraroyri)  contains 
one  grain  of  mercury  in  three  grains.  Compound  calomel  pill  (Pill.  hyd. 
GRLOR.  coMP.)  contains  one  grain  of  calomel  in  five  grains.  Iodide  pf  mercury 
pill  (Pill*  eyd.  ion.)  contains  one  grain  of  the  iodide  in  five  grains.    Solution  of 
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tiaUy  decomposed  and  converted  into  calomeL  Long  exposure  to  liffht^  espe- 
cially of  the  alcoholic  solution,  is  sufficient  for  this  purpose.  On  the  omer  hand, 
it  is  important  to  inquire,  in  relation  to  a  substance  so  extensively  used  for 
medicinal  purposes,  whether  in  some  instances  calomel  may  not  become  partly 
iu>nverted  to  corrosive  sublimate  within  the  body,  and  act  as  a  poison.  A  case 
of  some  interest  in  relation  to  this  point  occurred  recently  in  France.  A  phy- 
sician prescribed  for  a  child,  powders,  containing  in  each,  five  grains  of  muri- 
ate of  ammonia,  five  grains  of  sugar,  and  half  a  grain  of  calomeL  Af\er  taking 
a  few  of  these  powders,  the  child  died  with  all  the  symptoms  of  poisoning 
by  corrosive  sublimate ;  and  the  apothecary  was  charged  with  the  death  of  the 
child,  on  the  supposition  that  he  had  substituted  corrosive  subhmate  for  calo- 
mel. Experiments  were  instituted  to  ascertain  whether  the  calomel  could 
have  been  decomposed  by  the  ammoniacal  salt;  and  it  was  satisfactorily  proved* 
that  a  portion  at  least  was  converted  into  corrosive  sublimate.  M.  Mialhe, 
who  reports  the  case,  has  confirmed  this  result.  He  states  that  calomel,  when 
mixed  with  muriate  of  ammonia,-— tlie  chlorides  of  sodium  (common  salt,)  or 
potassium  and  distilled  water,  is  partly  transformed  into  corrosive  sublimate 
and  metallic  mercury.  He  found  that  this  decomposition  took  place  at  die 
temperature  of  the  body,  and  even  at  the  ordinary  temperature,  (60^)  in  the 
course  of  a  few  seconds.  The  mercurial  or  metallic  taste  of  calomel  depends, 
according  to  this  gentleman,  on  its  partial  conversion  into  corrosive  sublimate 
by  the  alkaline  chlorides  contained  in  the  saliva ;  and  the  quantity  of  sublimate 
formed  within  the  body  on  the  taking  of  calomel,  will,  therefore,  depend  on 
the  quantity  of  alkaline  chloride  (salt)  which  it  may  meet  with  in  the  alimen- 
tary canal.  (Ed.  Med.  and  Surg.  Journ.,  July  1840.)  These  facts  are  of 
some  importance  in  relation  to  the  administration  of  (^omel  as  a  medicine, 
more  especially  in  conjunction  with  alkaline  chlorides,  or  where  much  salt  is 
introduced  into  the  stomach  as  an  article  of  food. 

The  following  are  the  results  of  some  experiments  which  I  have  made  in 
respect  to  this  alleged  conversion  of  calomel  into  corrosive  sublimate.  A  few 
grains  of  calomel  were  boiled  for  some  minutes  in  a  saturated  solution  of  com- 
mon salt;  it  became  of  a  dafk  grey  colour,  and  when  the  filtered  liquid  was 
tested,  it  gave  the  usual  reactions  indicative  of  the  presence  of  a  portion  of  cor- 
rosive sublimate^  The  solution  was  precipitated  of  a  scarlet  colour  by  iodide 
of  potassium,  which,  as  we  have  seen,  is  one  of  the  weakest  of  the  tests  for  this 
poison:-— but  at  common  temperatures  the  efiects  were  widely  different  1. 
Fifteen  grains  of  calomel  were  digested  for  two  months  in  an  ounce  of  diluted 
muriatic  acid.  The  liquid  when  filtered  gave,  with  protochloride  of  tin,  a  very 
faint  cloudiness, — but  not  the  slightest  deposit  of  mercury  took  place  in  twenty- 
four  hours,  on  introducing  gold  and  Zinc.  2.  The  same  quantity  of  calomel 
Was  introduced  into  one  ounce  of  a  saturated  solution  of  common  salt : — after 
two  iiionths*  digestion  protochloride  of  tin  gave,  with  about  one-fourth  of  the 
liquid,  a  dark-grey  turbidness : — but  by  this  means,  no  mercury  could  be  pro- 
cured. A  piece  of  ffold  with  zinc  became,  however,  slightly  coated  in  twetity- 
four  hours,  but  iodide  of  potassium  had  no  efiect.  .  This  showed  tliat  only  a 
very  minute  portion  of  corrosive  sublimate  could  have  been  produced.  2.  A 
mixture  was  made  of  ten  grains  of  muriate  of  ammonia,  ten  grains  of  sugar,  and 
one  grai^  of  calomel,  in  one  ounce  of  water.  After  a  lapse  of  two  months 
there  was  not  sufficient  corrosive  sublimate  formed,  to  conceal,  by  a  deposition 
of  mercury,  the  yellow  colour  of  the  gold,  although  the  coil  of  gold  and  zinc 
remained  in  the  liquid  twenty-foilr  hours.  Here  the  quantities  were  twice  as 
.  great  as  those  contained  in  the  powder.  It  might  be  objected  that  this  change 
Inay  be  materially  affected  by  temperature.  In  the  above  experiments  the 
temperature  had  been  about  65°  :«-^but  in  another  case^  4,  a  similar  mixture^ 
was  kept  for  two  hours  by  means  of  a  water-bath  at  abotit  08°,  and  the  liquid 
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was  filtered  and  tested.  Protochloride  of  tin  rendered  a  portion  of  it  turbid:  a 
slip  of  copper  was  faintly  coated  with  mercury  in  twenty-four  hours,  but  the 
yellow  colour  of  gold  was  not  entirely  concealed  on  the  application  of  the  gal- 
vanic test.  5.  In  mixing  the  above  materials  with  a  quantity  of  water  at  GO*', 
sufficient  to  form  a  kind  of  paste,  the  powder  became  grey  in  a  few  seconds, 
clearly  indicating  that  the  calomel  was  undergoing  a  partial  conversion  into 
corrosive  sublimate.  Admitting,  therefore,  that  a  change  of  this  kind  does 
take  place,  it  seems  to  me  very  improbable,  that  the  quantity  of  corrosive  sub- 
limate formed  from  a  few  grains  of  calomel,  should  be  sufficient  to  produce 
symptoms  of  irritant  poisoning,  or  to  cause  death.  Nevertheless,  a  case  has 
been  recently  reported  in  which  death  was  referred  to  this  cause.  A  man 
affected  with  cerebral  fever  was  ordered  occasional  doses  of  calomel  with  an 
enema  composed  of  decoction  of  senna  and  a  table-spoonful  of  common  salt. 
The  patient  died  the  same  evening,  and  death  was  ascribed  to  the  formation  of 
corrosive  sublimate  in  the  body  by  the  chemical  reactions  of  the  two  salts. 
(Journal  de  Pharmacie,  Janvier  1840.)  This  case  is  very  imperfectly  reported. 
There  is  no  satisfactory  account  of  symptoms  or  post-mortem  appearances, 
nor  is  it  alleged  that  corrosive  sublimate  was  found  in  the  dead  body.  Be- 
sides it  is  not  easy  to  understand  how  the  common  salt  given  by  the  rectum 
should  produce  corrosive  sublimate  with  the  calomel  taken  into  the  stomacli ! 

It  has  been  already  remarked  that  calomel  itself  is  often  mixed  with  corrosive 
sublimate.  On  boiling  one  grain  in  distilled  water,  filtering  the  liquid,  and  ap- 
plying the  tests  for  corrosive  sublimate,  more  especially  the  protochloride  of  tin, 
effects  very  similar  to  those  Just  described,  although  less  in  degree,  were  pro- 
duced. 

Chemical  analysis. — Calomel  is  commonly  seen  in  the  form  of  a  white  pow- 
der with  a  faint  yellow  tint,  so  insoluble  in  water,  that  it  is  said  to  require 
12,000  parts  to  dissolve  one  part.  It  is  also  insoluble  in  alcohol  and  ether, 
which  may  be  thus  usefully  employed  to  separate  from  and  detect  in  it  any 
traces  of  corrosive  sublimate.  Calomel,  when  long  exposed  to  light,  becomes 
deeper  in  colour;  this  is  thought  by  some  to  be  owing  to  Its  partial  conversion 
to  corrosive  sublimate;  but  there  is  no  evidence  of  any  of  this  poisonous  salt 
being  thus  produced.  The  speciflo  gravity  of  calomel  is  much  greater  than  that 
of  corrosive  sublimate;  and  owing  to  this  property  it  is  not  difficult  to  separate 
it  from  organic  liquids  by  decantation.  Among  the  characters  by  which  calomel 
may  be  identified,  we  may  note  the  following:— ^1.  Its  insolubility  in  water;—- 
it  is  soluble  in  strong  nitric  acid,  but  decomposed  by  it  into  corrosive  sublimate 
and  pernitrate  of  mercury.  Strong  muriatic  acid  transforms  it  to  corrosive  sub- 
limate and  metallic  mercury;  and  nitro- muriatic  acid  converts  it  readily  to  cor- 
rosive sublimate  on  boiling.  2.  When  heated  on  platina  over  a  spirit-lamp  ft 
is  sublimed,  but  it  is  not  so  volatile  as  corrosive  sublimate:  during  sublimation 
it  is  partially  decomposed  into  that  substance  and  metallic  mercury.  3.  When 
dropped  into  a  solution  of  iodide  of  potassium,  it  is  slowly  turned  of  a  dingy,  green- 
ish-black colour;  but  if  the  Iodide  be  much  diluted,  the  powder  acquires  a  yel. 
low  colour.  4.  By  a  solution  of  potash,  it  is  turned  black,  chloride  of  potassium 
being  formed  in  the  liquid.  5.  It  is  also  turned  black  by  a  solution  of  hydro- 
sulphuret  of  ammonia.  6  It  gives  a  silvery  stain  when  rubbed  on  clean  copper 
with  diluted  muriatic  acid.  7.  It  yields  a  ring  of  metallic  mercury  when 
heated  with  the  carbonate  of  soda.  8.  It  is  decomposed  by  a  solution  of  pro- 
tochloride of  tin,  and  reduced  to  metallic  mercury.  In  some  of  these  characters 
it  resembles  corrosive  sublimate,  but  it  is  eminently  distinguished  from  that  body 
by  the  fii-st,  third,  and  fourth.  In  addition  to  these  differences,  calomel  is  turned 
black  by  solution  of  ammonfa,  while  corrosive  sublimate  forms  a  white  compound. 
In  order  to  detect  the  chlorine,  it  is  necessary  to  boil  in  water  the  residue,  left 
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in  tbe  reduction-tabe  after  complete  sublimation  of  the  mercury :  and  then  add 
to  the  filtered  liquid,  neutralized  by  nitric  acid,  nitrate  of  sUver. 

WHITE  PRECIPITATE.    AMMONIO-CHLORIDE  OP  MERCXJRY. 

This  18  an  irritant  compound,  although  little  is  known  concerning  its  efSscts. 
In  January,  1840,  a  young  woman,  who  had  swallowed  this  substance,  was 
received  into  St.  Thomas's  Hospital.  She  had  mixed  it  up  and  taken  it  in 
water,— but  the  quantity  swallowed  could  not  be  ascertained.  The  stomach- 
pump  was  employed,  mucilaginous  drinks  and  olive-oil  were  administered;  and 
in  the  course  of  a  few  days  she  perfectly  recovered.  The  symptoms  under 
which  she  suffered  were  those  of  gastric  irritation.  Judging  from  this  case, 
white  precipitate  does  not  appear  to  be  a  very  active  preparation.  One  in- 
stance of  death  from  salivation  produced  by  this  compound,  is  recorded  in  the 
Registration  returns  for  1840,  in  a  child,  aged  seven. 

Chbmical  analysis. — ^This  powder  resembles  corrosive  sublimate  in  beinsf 
entirely  volatilized  by  a  moderate  heat,  and  in  giving  a  metallic  sublimate  with 
dried  carbonate  of  soda,  but  it  diflfers  in  being  insoluble  in  water.  By  heating 
it  with  solution  of  potash,  ammonia  is  evolved,  chloride  of  potassium  formed, 
whereby  the  chlorine  may  be  detected,  and  yellow  peroxide  of  mercury,  after 
long  boiling,  is  left,  which  may  be  easily  analyzed  in  tbe  way  described  at  p^  330. 

BLACK  OXIDE  OP  MERCURY. 

This  appears  to  be  one  of  the  least  injurious  preparations  of  mercury.  It  is 
a  purgative,  and  in  Jarge  doses  would  probably  act  as  an  irritant.  In  small 
doses  frequently  repeated,  it  gives  rise  to  salivation  and  other  symptoms  indica- 
tive of  the  action  of  mercury.  I  have  not  been  able  to  find  any  case  in  whfeh 
it  has  produced  injurious  consequences  in  the  human  body. 

Ghemjcal  analysis.— It  is  a  compound  of  a  black,  or  if  long  kept  (owing  to 
partial  decomposition)  of  a  greenish  colour.  1.  It  has  no  taste,  and  is  insolu- 
ble  in  water  and  alkaliea  2.  Either  nitric  or  acetic  acid  will  dissolve  it.  3. 
Muriatic  acid  produces  with  it,  calomel.  4.  When  heated  it  gives  off  oxygen, 
and  a  mercurial  sublimate  is  obtained.  The  only  case  in  whk;h  this  compound 
is  liable  to  give  rise  to  a  question  bf  poisoning  is  in  reference  to  its  use  in  Black 
trairA-*made  by  mixing  lime  water  and  calomel.  This  compound  is  formed  of 
black  oxide  of  mercury  and  chloride  of  calcium:  it  is  used  only  externally,  but 
by  accident  it  may  be  swallowed.  Tbe  oxide  is  supposed  to  exist  In  some  me- 
dJcinal  compounds,  such  as  blue  pill,  mercurial  ointment,  and  grey  powder  or 
mercury  and  chalk.  The  more  probable  view,  however,  is,  that  the  mercury  is 
in  these  cases  only  in  a  very  fine  state  of  mechanical  division. 

BLUE  PILL. 

The  account  of  an  inquest  on  a  person  alleged  to  have  died  from  the  effects 
of  BiuepUl,  will  be  found  reported  in  the  Medical  Gazette,  October  1843.  It 
appears  that  the  deceased,  ast.  40,  took  some  medicine  prescribed  for  him  by  a 
practitioner.  It  consisted  of  six  grains  of  blue  pill  and  three  of  calomel.  This 
was  alleged  to  have  produced  salivation  and  a  mercurial  fever,  of  which  the 
man  died  in  about  seven  weeks.  Tbe  salivation  was  probably  owing  to  a  re- 
markable idiosyncrasy ;  even  a  smaller  dose  than  that  here  prescribed,  has  been 
known  to  cause  fatal  salivation.  But  from  the  evidence,  it  was  not  improbable 
that  the  deceased  had  taken  some  quack  pills,  which,  had  their  composition  been 
known,  might  have  accounted  for  the  severity  of  the  symptoms.  The  jury  re* 
turned  a  verdict  of  natural  death,  but  called  the  remedy  administered  '*an  over- 
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dote  of  Strong  inedSciDe.'*  (Ph.  Journ.,  Noy.  184a)  This  compoand  can  hardly 
be  considered  as  an  active  poison.  In  doses  of  from  fiv^  to  ten  grains  it  acts  as 
a  purgative.  The  only  cases  in  which  it  has  produced  serious  or  fiital  efiects 
are  those  in  which  excessive  salivation  haa  IbUowed  its  long-continued  use  in 
small  dosea 

Chbmical  ahaltsis. — The  odour  and  colour  are  sufficient  to  identify  this 
oompound.  No  globules  of  roercury'can  be  seen  if  it  be  well  prepared,  but 
wlien  rubbed  on  a  clean  surface  of  gold,  it  gives  a  white  mercurial  stain.  By 
nitro-rouriatic  acid,  the  organic  matter  is  decomposed  and  the  mercury  con- 
Terted  to  corrosive  sublimate.  In  this  way  it  may  be  analysed.  Three  grains 
of  bioe<pi]i  contain  one  grain  of  mercury. 

MERCURIAL  OINTMENT.    UNGUENTUM  HYDRAKGYRI. 

This  is  a  mixture  of  finely-divided  mercury  in  a  metallic  state  with  lard  apd 
suet.  It  is  of  a  blueish-grey  colour,  commonly  used  externally,  and  producing 
aaltration  and  other  mercurial  symptoms  by  absorption.  It  is  not  oflen  given 
internally,  although  its  effects  would  be  doubtless  the  same  as  those  of  blue  pill. 
I  lately  had  to  examine  many  articles  found  in  the  possession  of  a  woman 
charged  with  the  crime  of  poisoning.  There  were  several  specimens  of  this 
ointment  among  them ;  but  there  was  no  proof  that' it  had  been  administered 
as  a  poison.  It  would  require  a  very  large  dose  to  produce  any  serious  effects, 
and  from  its  nauseous  character  it  would  probably  be  rejected  by  the  stomach. 

Chemical  analysis. — Its  colour  and  physical  properties  will  serve  to  identify 
it  When  well  prepared  no  globules  are  visible  to  the  eye,  but  it  tarnishes  with 
a  mercurial  stain  a  polished  surface  of  gold.  The  fat  may  be  separated  by 
boiling  in  water :  the  particles  of  mercury  subside,  and  any  adhering  portions 
of  fat  may  be  removed  by  digestion  in  ether  or  oil  of  turpentine.  Two  drachms 
of  this  ointment  (Unq.  Hyd.  Fort.)  contain  one  drachm  of  mercury.  There  is 
a  more  diluted  preparation  (Umg.  Hyd.  Mitics  ;)  six  drachms  of  this  contain 
one  drachm  of  mercury. 

GREY  POWDER.    MERCURY  WITH  CHALK. 

I 

This  a  compound  of  carbonate  of  lime  and  finely-divided  mercury.  It  is  an 
Innocent  preparation,  and  acts  as  a  purgative  on  children  in  doses  of  from  three 
to  five  grains,  and  on  adults  in  doses  of  from  five  to  fifteen  grains.  It  would 
require  a  very  large  dose  to  produce  any  injurious  effects,  and  it  is  here  enume- 
rated among  mercurial  preparations  because  poisonous  effects  might  be  inSpro- 
perly  ascribed  to  it.  Its  use  long  continued  in  small  doses,  produces  the  usual 
mercurial  symptoms. 

Chemical  analysis.— It  is  of  a  gre3nsh-b)ue  colour,  except  when  long  exposed 
to  light  and  heat,  whereby  it.  becomes  lighter.  When  heated  it  yields  a  mer- 
curial sublimate,  and  leaves  carbonate  of  lime.  Acetic  acid  dissolves  the  lime 
and  leaves  the  mercury:  nitric  acid  dissolves  both.  Globules  of  mercury  are 
commonly  visible  in  this  powder  by  the  aid  of  a  lens.  Eight  grains  of  the  pow* 
der  contain  three  grains  of  mercury. 

RED  PRECIPITATE.    RED  OXIDE  OF  MERCURY. 

This  substance  is  commonly  met  with  in  crystalline  scales  of  various  shades 
of  colour,  from  a  dusky  to  a  bright  red,  and  forming  an  orange-coloured  powder. 
It  is  poisonous,  but  instances  of  poisoning  by  it  are  very  rare.  The  following 
case  occurred  at  Guy's  Hospital  in  1833.  A  woman  aged  twenty-two,  who  had 
swallowed  a  quantity  of  red  precipitate,  was  brought  in  labouring  under  the  foU 
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lowing  syroptoma  The  sur&ce  was  cold  and  clammy,— there  was  stupof  ap- 
proaching to  narcotism, — frothy  discharge  from  the  mouth,  and  occasional  vomit- 
ing:—the  vomited  matters  contained  some  red  powder  which  was  proved  to 
be  red  precipitate.  There  was  considerable  pain  in  the  abdomen,  increased  by 
pressure ;  and  there  were  cramps  in  the  lower  extremities.  On  the  following  day, 
the  fauces  and  mouth  became  painful,  and  the  woman  complained  of  a  coppery 
taste.  The  treatment  consisted  in  the  use  of  the  stomach«pump,  and  the  free 
administration  of  albumen  and  gluten.  She  left  the  hospital  four  days  after- 
wards, still  under  the  influence  of  mercury^  The  quantity  of  oxide  here  takeo, 
was  not  ascertained. 

Sobernheim  reports  a  case,  where  a  man,  aged  twenty-six,  swallowed  an 
ounce  of  red  precipitate.  He  was  speedily  attacked  with  pain  in  the  abdomen, 
nausea,  purging,  cramps  and  general  weakness.  The  vomited  matters  consisted 
of  masses  of  mucus,  containing  red  precipitate.  He  continued  to  get  worse, 
amd  died  in  less  than  forty-eight  hours  after  taking  the  poison.  On  inspection, 
the  mucous  membrane  was  found  eroded  and  inflamed  in  patches,  small  parti- 
cles of  the  poison  being  imbedded  in  it.  The  duodenum  was  in  a  similar  state, 
and  there  was  a  large  quantity  of  red  precipitate  in  the  contents  of  the  viscus,  as 
well  as  in  the  stomach.  (Op.  cit.  250.)  Niemann  quotes  a  case  in  which  six 
grains  caused  the  death  of  a  woman.  (Tascbenb.  der  Arznetw.  452.)  Not- 
withstanding the  fatal  result  in  these  cases,  red  precipitate  does  not  appear  to 
be  a  very  active  irritant  poison.  Thirty  grains  of  it  have  been  taken  and  re- 
tained in  the  system,  with  comparative  impunity.  Some  years  ago  a  young 
wdman  swallowed  this  quantity,  with  a  suicidal  intention.  Almost  immedi- 
ately afterwards,  emetics  of  ipecacuanha  and  sulphate  of  zinc  were  administered, 
and  the  stomach-pump  was  used  repeatedly ;  but  none  of  the  red  powder  was 
ejected.  She  suffered  chiefly  from  pain  in  tlie  abdomen  and  general  weakness, 
but  in  the  course  of  a  few  days  she  recovered.  Devergie  relates  another  in- 
stance of  recovery  in  which  a  much  larger  dose  had  probably  been  taken. 
(M^d.  \Ag.  ii.  705.) 

A  common  opinion  exists  among  the  vulgar,  that  this  compound  is  possessed 
of  very  active  poisonous  properties:  hence  it  is  sometimes  administered  with  crimi- 
nal design.  At  the  Chester  Lent  Assizes,  1846,  a  woman  was  charged  with  at- 
temptirtg  to  poison  a  child  by  means  of  this  substance.  It  was  proved  in  evi- 
dence that  the  prisoner  had  given  to  a  child,  aged  two  months,  about  a  teaspoon- 
ful  of  the  nitric  oxide.  Vomiting  of  a  reddish  liquid  speedily  ensued;  the  greater 
part  of  the  poison  appears  to  have  been  thrown  off  the  stomach,  and  the  child 
recovered.  The  prisoner  was  convicted  of  the  oflence.  The  chemical  evidence 
clearly  established  the  nature  of  the  compound;  but  a  question  arose  whether  it 
was  to  be  considered  a  deadly  poison  or  not,  (see  ante,  page  16.)  It  has  no 
claim  to  be  so  considered.     (Med,  Gaz.  xxxvii.  874.) 

The  Yellow  wash,  made  with  a  mixture  of  corrosive  sublimate  and  lime  water, 
owes  its  poisonous  properties  to  precipitated  red  oxide.  If  thp  corrosive  subli- 
mate be  in  excess  it  may  be  an  oxychloride.  This  lotion  being  in  common  use 
may  easily  give  rise  to  accidents. 

The  nitric  oxide  has  a  local  action  as  a  stimulant,  irritant,  and  escharotic 
The  ointment  commonly  used  (Uncl  Hyo.  Nit.  Oxyoi)  contains  one-ninth  part  by 
weiffht  of  the  oxide. 

cThbaiical  analysis.— Red  precipitate  is  known, — 1.  By  its  being  in  red  crys- 
talline scales.  2.  By  its  insolubility  in  water, — this,  together  with  its  great 
weight,  renders  it  easy  of  separation  from  organic  liquids.  3.  It  is  readily  dis- 
sohed  by  warm  muriatic  acid,  forming  a  solution  possessing  all  the  properties  of 
corrosive  sublimate.  5.  When  heated  in  a  small  tube,  it  becomes  black  (re- 
ficquiring  its  red  colour  on  cooling ;)  and  while  an  abundant  sublimate  of  metallic 
mercury  is  formed,  oxygen  gas  is  evolved.  If  the  heat  be  continued,  it  should 
be  entirely  dissipated  when  pure, — a  property  by  which  it  is  known  from  moat 
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odier  red  powders.    In  this  experiment,  a  slight  yellow  sublimate  is  sometimes 
formed  (submtmte,)  owing  to  the  oxide  retaining  some  traces  of  nitric  acid. 

IODIDES  OP  MERCURY. 

The  yellow  and  the  scarlet  iodides  of  mercury  are  irritant  pois(»)s  which, 
judging  from  their  effects  on  animals,  are  lilcely  to  act  powerfully  as  irritants  in 
the  human  subject  They  have  also  a  local  action.  They  |ire  quite  insoluble 
in  water,  and  both  yield  a  mercurial  sublimate  when  heated  with  carbonate  of 
soda.  The  scarlet  iodide  is  further  known  by  its  becoming  yellow  when  heated* 
and  again  red  on  trituration. 

CINNABAR.    VERMIUON.    PERSULPHURET  OF  MERCURY. 

The  term  Cinnabar  is  applied  to  a  dark  and  heavy  compound  of  sulphur 
and  mercury,  while  Vermilion  is  the  same  substance  reduced  to  a  fine  powder. 
It  is  well  known  as  a  red  pigment,  and  is  often  employed  in  colouring  confec- 
tionary, wafers,  &c.  I  have  not  been  able  to'  find  any  instance  of  its  having 
acted  as  a  poison  on  man.  Orfila  believes  that  it  is  not  poisonous.  It  has, 
however,  proved  fatal  to  animals  in  the  proportion  of  from  thirty  to  seventy 
grains,  even  when  applied  externally  to  a  wound.  Cinnabar  is  sometimes 
used  for  giving  a  red  colour  to  ointments,  e,  g*  the  sulphur  ointment.  In  such 
cases  the  quantity  is  very  small,  and  can  do  no  injury  even  if  swallowed. 

Dr.  Sutro  has  published  a  short  abstract  of  a  case  in  which  the  vapour  of 
Vermilion  applied  externally  produced  severe  symptoms.  A  woman,  by  the 
advice  of  a  quack,  applied  this  vapour  to  a  cancerous  breast.  She  employed 
three  drachms  of  vermilion,  covering  herself  with  a  sheet  so  that  the  vapour 
should  only  reach  the  body  extemaUy.  After  three  fumigations,  she  suffered 
from  severe  salivation  and  violent  fever,  which  continued  for  four  weeks.  The 
right  arm  became  cBdematous.     (Med.  Times,  Sept  27,  1845,  p.  17.) 

Chemical  analysis. — Vermilion  is  of  a  rich  red  colour,  very  heavy,  and 
quite  insoluble  in  water.  When  dropped  into  the  hydrosulphuret  of  ammonia 
its  colour  remains  unchanged ;  while  red  precipitate  and  red  lead  are  turned 
of  a  dark  brown  colour,  or  even  black.  It  is  also  known  from  red  precipitate 
by  its  insolubility  in  muriatic  acid.  1.  When  heated  on  platina  it  is  entirely 
volatilized,  the  sulphur  burning  away.  2.  Heated  in  a  reduction-tube  with 
carbonate  of  soda,  a  sublimate  of  metallic  mercury  is  obtained  with  a  residue 
of  sulphuret  of  sodium,  in  which  sulphur  may  be  easily  proved  to  exist  by 
the  usual  tests,  e,  g,  by  placing  a  portion  of  the  residue  on  a  glazed  card  and 
adding  a  drop  of  water.     (See  p.  174,  ante.) 

BICYANIDE  OF  MERCURY. 

This  is  a  substance  which  is  but  very  litde  known,  except  to  chemists,  yet 
it  is  an  active  poison,  and  has  caused  death  in  one  instance.  In  April  1823,  a 
person  who  had  swallowed  twentv  grains  of  this  compound  (thirteen  deci- 
grammes,) was  immediately  seized  with  all  the  symptoms  of  poisoning  by 
corrosive  sublimate,  and  died  in  nine  days.  There  was  contifiued  vomiting 
with  excessive  salivation,  ulceration  of  the  mouth  and  fauces,  suppression  of 
nrine,  purging,  and,  lastly,  convulsions  of  the  extremi^es.  On  inspection,  the 
mucous  inembrane  of  the  stomach  and  intestinal  canal,  was  extensively  in- 
flamed. (Orfila,  i.  583.)  Dr.  Christison  quotes  a  case  in  which  ten  grains 
destroyed  life  within  the  same  period  of  time.  (On  Poisons,  427.^  As  .a 
poison*  the  bicyanide  is  probably  mot  much  inferior  in  activity  to  the  bichloride 
of  mercury. 
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Chbmical  AtrALT«n*-«Thi8  ii  a  white  salt  commonly  crystallised  in  quad* 
rangular  prisms.  It  is  very  soluble  in  water,  especially  at  the  boiling  point.  ' 
The  solution  has  no  odour  of  prussic  acid  until  an  acid  is  added.  Its  solution 
is  neutral,  and  is  not  precipitated  by  caustic  potash.  1.  If  the  powdered 
crystals  be  heated  in  a  small  tube,  cyanogen  gas  is  evolved  and  may  be  burnt 
at  the  mouth,  the  flame  being  of  a  rich  rose-red  colour,  with  a  blue  halo : — 
metallic  mercury  is  at  the  same  time  sublimed.  This  experiment  is  alone 
sufficient  to  identify  the  poison.  The  solution  of  bicyanide  is  not  unlikely  to 
be  mistaken  for  that  of  corrosive  sublimate.  It  readily  deposits  mercury  on 
copper  and  gold  by  th^  galvanic  test,  and  it  is  precipitated  black  by  hydrosul- 
phuret  of  ammonia  and  sulphuretted  hydrogen  gas.  It  is  known,  1.  By  pot-- 
ash  producing  in  it  no  precipitate ;  2.  By  prussic  acid  being  evolved  on  boiling 
a  portion  of  it  with  muriatic  acid,  corrosive  sublimate  being  produced  in  the 
liquid ;  3.  By  a  scarlet  precipitate  being  formed  on  adding  to  the  solution, 
iodide  of  potassium  and  muriatic  acid. 

TUBBITH  MINERAL,    SUBSULPHATE  OF  MERCURY, 

Fatal  cases  of  poisoning  by  this  compound  are  by  no  means  common.  It 
is  undoubtedly,  although  very  insoluble,  a  strong  irritant  poison,  and  is  capable 
of  causing  death  in  a  comparatively  small  dose.  A  well-marked  instance  of 
its  fatal  operation  was  communicated  to  the  Pathological  Society  by  Mr.  Ward 
in  March  1847.  A  boy,  set.  16.  swallowed  onf:  drachm  of ^ this  preparation 
on  the  night  of  February  19th.  It  produced  a  burning  sensation  in  the  mouth 
and  throat,  and  vomiting  in  ten  minutes.  In  about  an  hour  there  was  paleness 
with  anxiety  of  countenance,  coldness  of  surface,  constant  sickness,  sense  of 
heat  and  constriction  in  the  throat,  and  burning  pain  in  the  stomach  with 
cramps.  The  irritability  of  the  stomach  continued  in  spite  of  treatment,  and 
afler  two  days,  there  was  salivation  with  mercurial  foetor.  The  gums  acquired 
a  deep  blueish  tint  and  began  to  ulcerate.  The  patient  died  in  about  a  week 
after  he  had  taken  the  poison,  without  convulsions,  and  without  suffering  at 
any  period  from  symptoms  of  cerebral  disturbance.  The  principal  post-mortem 
appearances  were, — inflammation  of  the  cesophagus;  its  mucous  membrane 
at  the  lower  part  peeling  off; — the  inner  surface  of  the  stomach  near  the  car^  . 
dia  and  pylorous,  was  covered  with  petechial  spots; — the  small  intestines  were 
contracted,  the  inner  coat  reddened  and  petechial  spots  were  founc^  but  chiefly 
in  the  large  intestines.  The  parotid  and  submaxillary  glands  were  swollen. 
Mercury  was  detected  in  the  intestines  (see  Med.  Gaz.  xxxix.  474.)  From 
this  account,  it  will  be  perceived  that  turbith  mineral  has  an  action  somewhat 
similar  to  corrosive  sublimate,  although  it  is  probably  much  less  active. 

Chemical  ANALYSIS. — Turbith  mineral  is  a  heavy  powder  of  a  yellow  colour* 
becoming  of  a  dark  olive  by  exposure  to  light.  It  is  scarcely  soluble  in  water, 
but  has  a  strong  metallic  taste.  When  heated  in  a  tube,  with  or  without  car- 
bonate of  soda,  it  yields  metallic  mercury.  It  is  best  analyzed  by  boiling  it  in 
potash,  in  which  case  sulphate  of  potash  and  peroxide  of  mercury  result— 
the  acid  and  the  base  are  then  easily  determined. 

•  NITRATES  OF  MERCURY. 

These  are  corrosive  poisons  which  are  used  for  several  purposes  in  the  arts. 
They  are  solid  white  salts,  easily  dissolved  by  water,  especially  if  there  be  a 
Htde  excess  of  acid  present.  The  acid  pernitrate  has  already  caused  death  in 
an  interesting  case  reported  by  Mr.  Bigsley  in  the  Medical  Gazette  (vi.  329.y 
A  butcher's  boy  dissolved  some  mercury  in  strong  nitric  acid,  and  swallowed 
about  a  teaspoonfol  of  the  solution.    Soon  afterwards  he  suffered  the  most 
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excruciating  pain  in  the  pharynx,  CBsophagns  and  stomach :— there  waa  great 
anxie^,  with  cold  skin,  small  pulsey  colic  and  purging.  He  became  gradually 
weaker,  and  died  in  about  two  hours  and  a  half.  On  inspection  the  fauoes, 
CBSophagus  and  stomach,  were  found  corroded  and  inflamed.  Although  he 
surviTedso  short  a  time,  the  mucous  membrane  of  the  stomach  was  of  a  deep 
red  colour. 

The  solution  of  acid  pemitrate  has  been  used  as  a  cautery,  and  when  diluted, 
aa  a  lotion  in  diseases  of  the  skin.  Under  these  circumstances,  it  has  been 
known  to  cause  severe  salivation,  sloughing,  and  suppression  of  urine.  (Se6 
p.  320.)  A  medical  practitioner  in  France,  was  lately  charged  with  mala- 
prazis,  in  having  improperly  prescribed  this  solution  as  a  wash  for  the  itch. 
The  skin  of  the  body  where  the  lotion  had  been  employed,  was  discoloured 
and  partly  corroded ;  Uiere  was  also  pain  in  the  throat,  difficulty  of  swallowing, 
inflamed  gums  and  salivation.  The  parties  recovered  from  these  efiects  in  the 
course  of  a  short  time,  and  the  chaige  was  dismissed  on  the  ground,  that  the 
lotion  had  been  improperly  used  by  the  complainants ;  they  had  used  it  in  a 
concentrated  state,  instead  of  diluting  it  with  water,  as  ordered  by  their  medical 
attendant  (Ann.  d'Hyg.  Juillet  1842.)  A  case  of  death  from  this  compound 
has  been  recently  reported  (Journal  de  Chimie  M^d.  1846,  p.  734.)  There 
can  be  no  doubt,  that  this  poison  is  quite  as  formidable,  both  as  a  corrosive 
and  irritant,  as  corrosive  sublimate  itself.  The  diluted  protochloride  of  tin,  if 
timely  applied,  will  counteract  the  local  efiects  of  these  corrosive  compounds 
of  mercury.  The  nitrate  of  mercury  is  used  in  the  form  of  ointment  (Uno. 
Htdr.  NmuTis)  as  a  local  application.  A  dose  of  this  might  exert  an  irritant 
action.    About  ten  parts  of  the  ointment  contain  three  of  the  nitrate. 

Chbmicil  analysis. — In  the  solid  state,  the  crystals  of  acid  Pemitrate^  when 
heated  in  a  tube,  yield  nitrous  acid  vapour,*^peroxide  of  mercury,  and  a  ring 
of  metallic  mercury,— when  heated  with  carbonate  of  soda,  metallic  mercury 
is  easily  obtained.  In  Bolution^  it  is  commonly  met  with  in  the  state  of  a 
highly  acid  liquid,  and  nitric  acid  may  be  obtained  by  distillation,  a  result 
which  does  not  occur  with  a  mere  solution  of  the  crystals  in  water.  The 
solution  possesses  all  the  properties  of  corrosive  sublimate,  so  far  as  the  teste 
for  mercury  are  concerned;  but  it  gives  no  precipitate  with  nitrate  of  silver. 
On  adding  carbonate  of  potash  and  filtering,  nitrate  of  potash  is  easily  detected 
'in  the  filtered  liquid,  and  thus  the  acid  is  identified.  On  evaporating  to  dry* 
ness,  and  obtaining  the  solid  crystals,  they  may  be  easily  known  from  those 
of  corrosive  sublimate,  by  the  simple  application  of  heat.  The  Protonitrate 
is  known  in  solution,  bofli  from  pemitrate  and  corrosive  sublimate,  in  ita  being 
precipitated  black  by  potash,  and  white  by  muriatic  acid.  This  acid  does  not 
precipitate  the  solutions  of  either  of  the  salta  above  mentioned. 

ACETATE  OP  MERCURY. 

The  Acetate  is  another  soluble  salt  of  mercury,  but  nothing  is  known  re- 
specting  it  as  a  poison. 

Proportion  of  Mercury  in  Pharmaceutical  PRBPARATiONs.-*It  may  be 
proper  to  insert  in  this  place  the  proportion  in  which  mercury  enters  into 
various  medicinal  compounds  belonging  to  the  London  Pharmacopoeia,  some 
of  which,  by  causing  death,  have  given  rise  to  important  medico-legal  inquiries. 
Mercury  with  chaUL  (Htdrarotrum  cum  Greta)  contains  three  grains  of 
mercury  in  eight  grains  of  powder.  Blue  pill  (PiLULis  htdrargtri)  contains 
one  grain  of  mercury  in  three  grains.  Compound  calomel  pill  (Pill.  htd. 
CHLOR.  COMP.)  contains  one  grain  of  calomel  in  five  grains.  Iodide  pf  mercury 
pill  (Pill.  btd.  ion.)  contains  one  grain  of  the  iodide  in  five  grains.    Solution  of 
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eorrosive  sublimate  (LnivoE  hydrabotei  Biohlobidi)  contains  one  grain  of 
corrosive  sublimate  in  two  ounces  of  solution.  The  dose  is  from  half  a  fluid* 
drachm  to  two  fluid  drachms.  For  external  applicaiiofu.'^Comipoiind  me^ 
curial  liniment  (Lot.  htd.  oomp.)  contains  about  ten  grains  of  mercury  in  on^ 
drachm.  Strong  mercurial  ointment  (Uno.  htd.  vort.)  contains  one  drachm 
in  two  drachms;  and  the  mild  mercurial  ointment  (Uno.  uyd.  Mmus)  contains 
one  drachm  in  sii^  drachms.  The  red  precipitate  ointment  (Uno.  Hyd.  Nrr. 
OxYDi)  contains  one-ninth  of  its  weight  of  red  nitric  oxide  of  mercury.  The 
yellow  or  golden  ointmei\t  (Uno.  Hyd.  Nitim^tis)  contains,  iu  ten  parts,  about 
three  parts  o^  the  nitrate, 


CHAPTER  XXVII, 

Olf  POISONING  BY  LBAO—iLCTION  OF  LBA.IHiHOT-— WH4T  SALTS  OP  LBAD  ARB  POISONOOB? 
-^UGAR  OF  LBAD-HaYMPTOMS— CHRONIC  POISONING  BY  800  AR  OP  LEAD — ^POST-MOR'^ 
TGM  APPBARANCES — ^TRBATM BNT— qUANTlTT  RBQmRBO  TO  DESTROY  LIFB— ^BCOYBRY 
FROM  LARGE  DOSES— 00ULABD*8  EZTRACTW-CHBMICAL  ANALYSIS^ DELICACY  OF  THE 
TESTS— OBJBOTIONS  TO  THfilR  USE— LBAD  IN  ORGANIO  HIXTURBS-^IN  THE  TI8S0BSJ 
NITRATE  OP  LBAD— CHLdRIDB-*-OZYCHLORroB-^ARB0NATB  OR  WHITB  LBAD— CASBS 

OF  POISOniNO— PAINT^*8  COLIO ^ABSORPTION  OF  LEAD ACCIDENTS  PROM  THB  CAR* 

BONATB  OF  LBAD— POISONING  OF  WATER  BY  LEAD-— SOLPHATB  OF«.BAn— CHROMATB 

lODIDB— OXIDES— LITHARGE   AND  RED  LEAD-^(AGCIDBNT8  FROM  THB   GLAZINO  OP 

POTTERY ^LmomS  POISONED  BY  890T — BPTECTS  OP  EXTERNAL  APPUCATION— HAIR- 
DYES. 

General  remarks.'— The  metal  Lead  is  not  commonly  regarded  as  poisonous, 
but  it  is  readily  susceptible,  by  exposure  to  air  and  moisture,  of  being  con* 
verted  to  a  poisonous  8alt,--the  carbonate  of  lead.  Many  of  its  compounds 
are  also  much  used  in  the  arts,  and  have,  on  several  occasions,  given  rise  to 
serious  accidents.  Dr.  Bryoe  has  reported  an  interesting  case,  from  which  it 
would  seem  that  lead  is  capable  of  exerdng  a  poisonous  action  even  in  the  me*^ 
iailic  state.  A  man,  aged  twenty-threp,  swallowed  three  ounces  of  small  shot* 
(No,  4,)  in  three  days.  On  the  third  day  there  was  great  anxiety  and  depres* 
sion,  with  sunken  features,  coldness  of  surface,  dixziness,  and  numbness  in  the 
arms  and  legs.  He  continued  getting  worse  in  spite  of  treatment;  his  bowels 
were  obstinately  torpid,  and  there  was  increased  numbness  in  the  arms,  and 
dizziness.  Purgatives  were  exhibited ;  the  alvine  dischaiges  were  examined, 
but  only  one  pellet  was  found,  so  that  if  he  passed  the  shot  at  all,  it  must  have 
happened  in  the  three  days  before  he  was  seen  by  Dr.  Bryce.  This  man  per- 
fectly recovered  in  a  fortnight.  (Lancet,  Dec.  31, 1842.)  Shot  are  known  to 
be  formed  priucipally  of  lead,  with  some  small  portion  of  arsenic  in  the  state 
of  arsenuret  or  arseniate  of  lead.  The  quantity  of  arsenic  is  probably  less 
than  the  200th  part  of  the  weight  of  the  shot;  but  the  symptoms  here  appeared 
to  show,  that  the  effects  were  due  to  lead,  and  not  to  arsenic ;  the  metal  was 
probably  oxidized  and  converted  to  an  organic  compound  of  lead,  by  the  acid- 
mucous  secretions  of  the  stomach.  This  case  justifies  the  opinion  diat  metal- 
lic lead  cannot  be  strictly  regarded  as  inert,  or,  if  inert  as  a  metal,  it  is  suscepti«« 
ble  of  becoming  speedily  transformed  to  a  poisonous  salt  within  the  body. 
The  only  compounds  of  lead  which  have  been  found  to  produce  poisonous 
effects  upon  the  system,  are  the  acetate,  subacetate,  chloride,  carbonate,  and 
the  oxide  of  the  metal  combined  either  with  vegetable  acid  or  fatty  substances. 
Dr.  A.  T.  Thomson  has  expressed  an  opinion  that  the  carbonate  of  lead  is  the 
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•oly  poisoBOut  ialt  of  this  metal :  and  that,  if  any  other  salt  in  small  doses  he* 
come  poisomons,  it  is  merely  by  its  conversion  to  earbonate  within  the  bodyl 
bat  as  he  admits  that  the  acetate  and  subacetate  may  act  as  irritant  poisons  in 
huge  doses,  and  no  tozicologist  maintains  that  they  are  poisons  when  taken  in 
Mnall  quantity,  the  difference  of  opinion  appears  to  be  itiore  verbal  than  real. 
(S«e  Med.  Gaz.  x.  689.)  So  far  as  observations  on  man  have  yet  extended^ 
the  carbonate  has  no  moro  action  than  the  common  acetate,  (p.  350.)  Dr.  C^ 
6.  Mitscherlich  has,  however,  proved,  that  the  acetate  of  lead  is  a  poisonous 
salt ;  and  that  when  mixed  with  acetic  acid,  it  is  more  energetic  than  when 
given  in  the  neutral  state.  This  fact  clearly  shows  that  tile  poisonous  effects 
eannot  solely  depend  on  the  assumed  conversion  of  the  salt  to  the  state  of  czt* 
bonate.  (Brit  and  For.  Med.  Rev.  No*  vii.  208.)  Besides,  it  is  not  easy  to 
perceive  how  the  nitrate  and  chloride  should  become  converted  to  carbonate 
within  the  bodyt  Dr.  Thomson  has  kindly  furnished  me  with  the  following 
statement  with  reference  to  his  Views.  When  the  salts  of  lead  operate  as  poi^ 
sons  in  moderate  doses,  he  has  no  doubt  that  they  are  convertea  into  the  car^ 
bonate  of  lead  in  the  stomach*  He  gave  with  impunity  ten  or  twelve  grains 
of  acetate  of  lead  every  sixth  hour  in  cases  of  severe  aetiire  hietnorrhages^ 
when  it  was  washed  down  with  distilled  vinegar,  Whereas  without  the  vinegar, 
colica  pictonum  would  have  supervened.  He  has  also  known  instances  in 
which  this  disease  as  well  as  paraplegia,  were  induced  by  acetate  of  lead,  when 
washed  down  with  soda  powders  in  a  state  of  effervescence  and  no  vinegar 
was  given. 

[Lead  is  capable  of  producing  poisonous  effects  in  the  statd  of  vapor,  as  is 
shown  by  the  fact,  that  caters  in  this  metal  are  constantly  liable  to  attaciks  ot 
eolica  pictonum.— 6.] 

SUGAR  OF  LEAD.    ACfiTATE. 

This  is  more  frequently  taken  ks  a  poison  than  atiy  of  the  oth«$r  salts,  althou^ 
eases  of  acute  poisoning  by  lead  in  any  form,  are  very  uncommon,  tn  the 
Coroners'  report  for  1887-8,  there  is  not  a  single  instance.  The  substance  is 
commonly  met  with  in  solid  heavy  crystalline  masses,  white  or  of  a  brownish- 
white  colour;  it  much  resembles  loaf-sugar  id  appearan($e,  And  has  often  been 
taiifltaken  for  it  It  has  also  a  sweet  taste,  which  is  succeeded  by  an  astrin- 
gent or  metallic  taste.  It  Lb  Very  soluble  in  irater.  Four  parts  of  water  at 
60^  will  dissolve  one  part ;  and  it  is  mudl^  more  soiitble  at  a  boiling  tempera- 
ture. It  is  soluble  in  alcohoL  I  am  informed  by  a  respectable  druggist  that 
sugar  of  lead  is  retailed  to  the  public  at  the  rate  of  three-haHpenl%  an  ounce, 
ta^  that  for  quantitiee  less  than  this,  one  pellny  is  chaigedi 

SYH^rOMS. 

Acetate  of  lead  is  by  no  m<!ans  an  active  poison,  although  it  is  popularly 
•eonsidered  to  possess  a  very  viililent  action^ ,  In  medilial  practice^  it  has  often 
been  given  in  considerable  doses  without  any  serious  effects  resulting.  Dr. 
Christison  states  that  he  has  often  given  it  in  divided  doses  to  the  amount  of 
eighteen  gi^ns  dailjr  for  eight  or  ten  days  Without  remarking  atiy  unpleasant 
symptom  whatever,  except,  once  or  twice,  slight  colic.  (Op.  cit.  865^)  When, 
however,  the  quantity  taken  has  been  frotn  one  to  two  ounces^  the  following 
symptoms  have  beeii  observed.  A  burning  pricking  sensation  in  the  throat, 
with  dryness  and  thirst:-— vomiting  supetvenes;  there  is  uneasiness  in  the. 
epigastrium,  which  is  sometimes  followed  by  violent  colic.  The  abdomen  is 
tense,  ted  the  parietes  have  been  occasionally  drawn  in.  The  pain  is  relieted 
by  {ffetonre,  and  has  intermissions.    Thete  is  in  general  eonstipation  of  the 
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bowelt.  if  any  fascett  be  paMed,  tbey  are  coinmonlj  of  a  Voy  dark  coIolDv 
indicative  of  the  conversion  of  lead  to  milphuret  The  skin  is  cold»  and  there 
is  great  prostration  of  strength.  When  the  case  is  protracted,  die  patient  ham 
been  observed  to  suffer  from  cramp  in  the  calves  of  &e  legs,  paiv  in  die  in- 
sides  of  the  thighs,  numbness  and  sometimes  paralysis  of  the  extremities* 
The  affection  of  the  nervous  system  is  otherwise  indicated  by  giddiness,  tor- 
por, and  even  coma.  A  well-marked  blue  line  has  been  observed  round  the 
maigin  of  the  gums,  where  they  join  the  teeth«        * 

The  following  case  presents  the  ordinary  train  of  symptoms  which  are  ob- 
served in  acute  poisoning  by  acetate  of  lead.  It  adds  another  to  the  numerous 
instances  already  recorded  of  recovery  from  a  very  large  dose  of  this  salt.  M. 
A  »  aged  41,  was  admitted  into  Guy's  Hospitd,  May  1846,  labourii^ 
under  symptoms  of  poisoning  by  sugar  of  lead.  It  was  ascertained  that  two 
hours  previously,  she  had  swallowed  about  one  ounce  and  a  half  of  sugar  of 
lead,  or  half  a  tea-cupful  dissolved  in  some  water.  She  felt  ill  almost  direcdy  ; 
had  a  nauseous  metallic  taste  in  her  mouth,  with  a  burning  heat  in  the  mou&y 
throat,  and  stomach.  She  took  some  more  water  to  wash  down  the  taste* 
This  made  her  vomit,  an4  thus  she  was  detected  by  her  friends.  Her  mouth 
became  very  dry ;  had  great  pain  at  the  pit  of  the  stomach,  and  excessive 
vomiting. 

On  admission,  t.  c.  about  two  hours  afler  the  poison  had  been  taken,  she 
felt  sleepy  and  stupid,  alternately  perspiring  and  shivering.  Complained  of 
violent  twisting  pain  in  the  abdomen,  but  this  was  relieved  by  pressure  ;  with 
this,  there  was  a  sensation  of  sickness.  She  felt  exceedingly  weak  and  languid ; 
complained  of  a  feeling  of  cramp  in  the  thighs,  and  npmbness  all  over  the  body* 
with  giddiness.  The  gums  felt  to  the  patient  to  be  in  lumps,  and  there  was 
apparently  a  blue  line  on  the  edge :  they  were  very  tender.  The  saliva  seemed 
rather  in  excess ;  and  the  brea&  was  foul.  Magnesia  mixture  and  sulphate  of 
zinc  were  given  to  encourage  the  vomiting ;  followed  by  some  castor-oil,  which 
acted  two  hours  afterwards.  The  pulse  was  hurried,  and  the  tongue  coated ; 
countenance  anxious  and  excited ;  skin  dry,  cold  and  hot  alternately.  The 
urine  was  passed  very  freely.  Was  menstruating  at  the  Hme,  and  this  stopped 
the  discharge.  Breaking  imp^ed  from  pain  in  the  bowels.  The  next  day 
Uiere  were  pains  all  over  the  body,  with  numbness  and  sickness.  On  the  third 
day  she  was  very  sleepy,  but  in  less  pain.  For  several  days  the  abdomen 
was  excessively  painful  on  the  slightest  pressure.  She  left  the  hospital  in  five 
days. 

Even  when  the  patient  recovers  from  the  first  symptoms,  the  secondary 
effects  often  last  for  a  considerable  time.  In  two  cases  which  occurred  to  Mr. 
Gorringe,  two  girls  swallowed  an  ounce  of  the  acetate  of  l^ad  by  mistake.  Soon 
afterwards  they  felt  a  burning  pain  in  the  mouth,  throat,  and  stomach,  and  in 
a  quarter  of  an  hour  they  vomited  freely  t  in  half  an  hour  there  was  severe 
pain  in  the  bowels,  with  diarrhoea.  Under  treatment,  recovery  took  plaee. 
(Prov.  Med.  Joum.  April  1846.)  Although  nearly  a  year  had  elapsed,  they 
both  suffered  from  severe  pain  in  the  epigastrium,  which  was  teifder  on  pres- 
sure. Nothing  could  be  retained  on  the  stomach :  and  there  was  a  chokinff 
sensation  in  the  throat,  with  other  constitutional  symptoms.  Paralysis  and 
other  symptoms  of  nervous  disorder  are,  however,  by  oio  means  necessary 
consequences.  A  girl  who  had  swallowed  sixty  grains  of  acetate  of  lead,  aiML 
suffered  severely  from  the  primary  symptoms,  recovered  and  \eh  the  hospital 
in  about  three  weeks  without  any  paralysis  or  other  disorder  affecting  the 
muscular  system.  (Lancet,  April  4,  1846,  p.  384.)  This  lead-palsy  {would 
appear  to  be  a  more  common  consequence  of  small  doses  frequently  repeated. 

The  symptoms  are  sometimes  very  slow  in  appearing.  The  following  case 
occurred  to  Dr.  Hviding.    A  girl  swallowed  about  three  drachms  of  the  acetate ' 
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of  l0ad  in  brodi*  It  wts  not  until  iwo  kif%tr$  afteiwardi  tfast  she  be^  to  ex- 
perience shftrp  eolieky  pains  in  ^e  abdomen,  followed  by  vomiting.  No 
medical  treatment  was  employed  for  three  dayv :  and  the  only  marked  83rmptom 
ihatf  was  .obstiaate  constipation.  Doses  of  oastoivoil  were  preeeribed»  and 
die  girl  recovered.    (Journal  de  Chimie,  1846,  266.) 

An  inexplicable  form  of  poisoning  by  this  compound  has  lately  come  to  light 
IB  Belfri'um.  A  druggiet  of  Maestridit,  welkacquainted  with  chemistry,  was 
attacked  with  violent  colic  in  common  with  other  members  of  his  family  afbei 
a  meal.  He  examined  the  bread,  water  and  other  articles  of  food,  and  he  fouud 
that  the  btUier  contained  a  very  laige  quantity  of  acetate  of  lead.  The  object 
of  Uiis  nefarious  adulteration  was  not  at  all  apparent.  (Journal  de  Chimie 
MMicale,  1846,  078.) 

Gironie  pcisoning^^A.  very  interesting  case  of  this  form  of  poisoning  by 
&e  acetate  has  be^  communicated  to  the  Pharmaceutical  Journal,  by  Dr. 
Leiheby.  (December  1846,  p.  269.>  A  child  »t  8,  took,  in  a  quack-medi- 
dne,  l-6th  of  a  grain  of  acetate  of  lead  two  or  three  times  a  day  for  nearly 
nine  weeks.  It  was  then  found  to  be  labouring  under  symptoms  of  poisoning 
by  lead,  and  two  days  afterwards  the  child  died.  The  first  effects  of  taking 
the  medicine,  were  &at  the  child  fell  away,  and  complained  of  colicky  pains  : 
the  bowels  were  constipated,  stools  black  and  offensive,  and  there  was  foBtor 
of  die  breath.  Latterly  the  child  was  very  drowsy  and  the  limbs  were  para- 
lysed. Upon  the  day  of  its  death  it  became  convulsed^  and  shortly  before 
death  it  foil  into  a  state  of  coma. 

.POST-MORTEM  APFBAKANCXS. 

On  an  inspection  of  the  body,  in  Ae  case  just  related,  die  skin  was  of  a 
dinsy  yellow,  and  the  gums  were  of  a  deep  blue  colour.  The  lungs  were 
dighlly  congested,  and  mere  was  an  efiiision  of  serum  in  the  pleurae.  The 
blood  was  bkck  and  liquid.  The  stomach  and  intestines  were  pale  and  nearly 
emptyr— the  former  contained  half  an  ounce  of  a  thick  brownish  fluid,  in  which 
lead  was  detected;  the  latter  were  contracted  in  some  places  and  dilated  in 
others,  and  they  presented  several  points  of  intus-susception.  The  large  in- 
testines were  in  a  similEar  condition.  The  bronchial  and  mesenteric  glands 
were  enlarged.  The  bladder  and  ureters  were  full  of  urine — the  rest  of  the 
viscera  healthy.  Lead  was  freely  detected  in  the  brain,  muscles^  liver,  intes- 
tines, the  blood,  and  in  the  serum  found  effused  in  the  ventricles ;  but  none 
was  discovered  in  the  bile  or  urine.  It  was  calculated  that  die  child  had  taken 
during  the  nine  weeks  firom  26*6  to  33*3  grains  of  acetate  of  lead.  The  fact 
diat  not  more  than  one-fifth  of  a  erain  had  been  taken  in  one  day,  and  that  two 
days  had  intervened  before  deaui  without  any  portion  having  been  adminis^ 
tered,  shows  how  very  slowly  this  poison  is  eliminated.  (For  additional 
remarics  on  chronic  poisoning  by  lead,  see  Colica  Pxctonum,  page  360,  post.) 

In  one  aetiie  case  related  by  Dr.  Kerchhoffs,  the  mucous  membrane  of  the 
stomach  was  found  abraded  in  several  places,  especially  liear  the  pylorus ;  and 
most  of  the  abdominal  viscera  were  in  a  state  of*  high  infiammation.  A  trial 
for  murder  by  this  substance  took  place  at  the  Central  Criminal  Court,  in  No- 
vember 1844,  Reg.*v.  Edwards^  but  the  details  are  so  imperfectly  reported,  as 
lo  throw  no  light  upon  die  subject.  The  stomach  and  intestines  are  stated  to  have 
been  found  inflamed,  and  there  were  dark  spots  on  the  former.  In  animals, 
according  to  Dr.  Mitscherlich,  when  the  dose  is  large,  the  mucous  coat  of  the 
stomach  is  attacked  and  corroded;  this  change  appears  to  be  purely  chemical, 
and  takes  place  in  all  die  organs  of  the  body  with  which  the  salt  of  lead  comes 
in  contact  If  given  in  a  small  dose,  it  is  decomposed %y  the  gastric  secre- 
tions, and  exerts  no  corrosive  power  on  the  mucous  membrane.  When  the 
30 
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aeelate  of  lead  waa  eiven  in  a  state  of  albuminate  diMolved  by  acetic  acid^ 
death  took  place  wim  great  rapidity ;  but  on  inspection)  the  stomaeh  was  not 
found  to  be  corroded.  This  corrosive  action  belongs  to  the  neutral  salt,  and 
is  not  manifested  when  the  dose  is  small,  or  when  the  poison  is  combined  ¥rith 
an  acid. 

QUANTITY  BEaiTIRED  TO  DESTftOT  LIFB. 

Nothing  is  accurately  known  concerning  the  fatal  do$e  of  sugar  of  lead.  The 
fjusts  already  detailed  show  that  it  may  be  taken  in  comparatiTely  large  quan- 
titiea,  without  producing  serious  effects.  Thirty  and  forty  grains  have  been 
given  daily,  in  divided  doses,  without  injury.  The  following  additional  cases, 
in  some  of  which  recovery  took  place  under  very  disadvantageous  circum- 
stances, prove  that  the  acetate  of  lead  is  far  from  being  a  virulent  poison.  Dr. 
Uiff  met  with  an  instance  where  an  ounce  was  swaUowed  in  solution.  The 
symptoms  were  pains  in  the  abdomen  resembling  cholic,  vomitinff  rigidity, 
and  numbness.  It  was  three  hours  before  any  remedies  were  used,  and  five 
hours  before  the  stomach-pump  was  employed ;  but  the  person  recovered  I  In 
the  second  case  an  ounce  was  swallowed:  sulphate  of  magnesia  was  freely  ex-* 
hibited,  and  the  stomach-pump  was  used.  On  the  following  morning  there 
was  slight  excoriation  of  Uie  gums,  which  were  white,  with  a  sensation  of  heat 
in  the  throat:  the  bowels  were  relaxed,  probably  from  the  effect  of  the  medi* 
cine.  The  day  following,  there  were  pains  in  the  calves  of  the  legs  and  thighs, 
with  restlessness  and  thirst.  In  a  week  the  woman  perfectly  recovered.  In 
October  1835,  a  girl,  aged  nineteen,  dissolved  ^bout  an  ounce  of  acetate  of  lead 
in  a  cupful  of  water,  and  swallowed  it.  In  a  quarter  of  an  hour  violent  vomit- 
ing came  on,  and  she  was  taken  to  the  North  London  Hospital.  Sulphate  of 
magnesia  and  diluted  sulphuric  acid  were  given  to  her ;  there  was  slight  pain 
in  the  abdomen,  weight  in  the  head,  dimness  of  sight,  with  pains  shooting' 
through  the  eyeballs.  The  abdomen  was  tender  on  pressure  for  several  days; 
but  in  five  days  the  patient  was  discharged  cured.  The  fourth  case  occurred 
in  Paris,  in  1840.  A  girl  swallowed  an  ounce  of  the  acetate  of  lead :  the  usnal 
symptoms  followed,  and  sulphate  of  soda  w;as  administered.  She  recovered. 
(See  p.  348.)  In  a  case  recently  reported  by  Dr.  Evans,  a  woman  recovered, 
after  having  swallowed  half  an  ounce  of  &e  acetate  by  mistake,  under  the 
free  use  of  aromatic  sulphuric  acid.  (Amer.  Joum.  Med.  Sciences,  February 
1847,  259.) 

The  dose  of  this  poison  required  to  destroy  life  became  a  question  in  the 
case  of  Beg.  v.  Hume  (Chelmsford  Summer  Ass.,  1847.)  The  prisoner  was 
charged  with  an  attempt  to  murder  her  husband,  by  endeavouring  to  adminis- 
ter to  him  *'  a  large  quantity  of  a  certain  deadly  poieon  (on  the  absurd  use  of 
these  terms  see  p.  17,  ante,)  called  sugar  of  lead !"  According  to  the  evidence, 
she  made  two  large  boluses  with  flour  and  water ;  and  the  quantity  of  sugar 
of  lead  contained  in  them,  was  equal  to  Wfenty-six  fxains  ami  a  ficdf.  The 
prosecutor  refused  to  take  the  pills.  The  prisoner  admitted  that  she  intended 
to  administer  them  to  him,  but  not  with  the  design  of  poisoning  him.  The 
prosecutor  was  in  a  bad  state  of  health :  and  it  was  alleged  that,  under  these 
circumstances,  twenty-six  grains  and  a  half  of  the  sugar  of  lead  would  cer^ 
tainly  have  caused  his  deaUi,  The  prisoner  was  convicted,  and  sentenced  to 
transportation  for  life.  Admitting  the  report  of  the  evidence  to  be  correct,  it 
is  impossible  to  reconcile  the  facts  known  concerning  the  effects  of  the  acetate 
of  lead,  with  the  strong  medical  statement  here  made.  So  far  as  I  have  been 
able  to  ascertain,  there  is  not  a  single  instance  recorded,  in  which  even  sixty 
grains  have  destroyei  life.  Van  Swieten  gave  it  to  the  amount  of  one  draehm 
daily  for  ten  days  before  it  caused  any  material  symptom.    (See  ChristiBon* 
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Op.  cit  555.^  In  another  case,  violent  flymptoms  were  producecif  by  this 
doee,  bat  the  individual  easily  recovered  from  the  effects.  The  observations 
and  experiments  of  Orfila  also  prove  that  the  vulgar  belief  of  sugar  of  lead  be>- 
ing  an  active  poison,  is  erroneous.  Even  admitting  that  the  prosecutor  was  in 
a  bad  state  of  health,  the  assertion  that  less  than  half  a  drachm  of  sugar  of  lead 
would  have  caused  his  death,  is  quite  unsupported  by  any  of  the  facts  hitherto 
ascertained  respecting  the  effects  of  this  compound. 

TREATMEirr. 

This  consists  in  the  free  exhibition  of  solutions  of  the  alkaline  sulphates,  either 
of  soda  or  magnesia.  The  carbonates  should  be  avoided,  as  the  carbonate  of 
lead  is  poisonous;  while  the  sulphate  is  either  inert,  or  possesses  but  very  little 
activity.  Purified  animal  charcoal  has  been  recommended  as  an  antidote,  in 
conseqaence  of  the  property  which  it  possesses,  to  a  certain  extent,  of  separating 
oxide  of  lead  from  its  saline  combinations.  My  experiments  on  this  subject  lead 
me  to  infer,  that  it  is  as  inefficacious  with  respect  to  the  salts  of  lead,  as  with 
respect  to  arsenic  and  corrosive  sublimate  (ante,  p.  78.)  One  grain  of  acetate 
of  lead  was  dissolved  in  an  ounce  of  water;  and  while  the  solution  was  still 
warm,  it  was  shaken  with  thirty  grains  of  animal  charcoal.  The  oxide  of  lead 
was  found  to  have  been  immediately  removed ;  and  the  filtered  liquid  was  acid, 
showing  that  acetic  acid  remained.  One  grain  of  the  acetate  was  then  shaken 
with  thirty  grains  of  animal  charcoal  and  five  drachms  of  cold  water.  The 
oxide  of  lead  was  entirely  removed  in  ten  minutes.  The  same  effect  was  ob- 
served when  the  charcoal  was  in  the  proportion  of  twenty  parts  to  one  of  the 
acetate;  but  when  reduced  to  twelve  parts  to  one,  the  salt  of  lead  was  retained 
in  solution.  Five  grains  of  the  acetate  were  mired  with  twenty  grains  of  animal 
charcoal  and  a  similar  quantity  of  water,  and  the  mixture  was  frequently  shaken 
for  twenty*foar  hours.  The  hydrosulphuret  of  ammonia,  iodide  of  potassium, 
and  other  tests,  showed  that  lead  was  still  abundantly  present  in  the  filterecf 
liquid.  The  power  of  charcoal  to  separate  oxide  of  lead  is  therefore  very 
limited.  If  given  in  a  proportion  of  less  than  twenty  or  thirty  times  the  weight 
of  the  poison,  it  would  probably  have  no  counteracting  effect.  Vegetable  char- 
coal, in  the  proportion  of  sixty  parts  to  one  of  acetate  of  lead,  entirely  removed 
the  oxide  of  lead,  but  when  the  proportion  was  reduced  to  thirty  parts,  lead 
was  still  held  in  solution. .  This  effect  of  charcoal  is  however  important,  in 
showing  that  this  substance  cannot  be  safely  employed  for  decolorizing  liquids/ 
containing  lead.  The  reader  will  find  some  remarks  on  this  subject  by  M. 
Chevalier.  (Ann.  d'Hyg.,  1845,  i.  135.) 

An  enoetic  of  sulphate  of  zinc  should  be  given,  if  vomiting  does  not  already 
exist.  The  stomach«pump  may  be  occasionally  employed  with  benefit.  It  is 
well-known  that  albumen  precipitates  the  oxide  of  lead  when  added  in  large 
quantity;  and  Mitscherlich  has  found  that  casein,  the  albuminous  principle  of 
milk,  is  a  very  efiectual  precipitant  pf  the  oxide  of  lead.  Therefore  it  would 
be  advisable  to  administer,  ui  cases  of  poisoning  by  the  soluble  salts  of  lead, — 
milk  or  albumen  in  large  quantity.  The  compounds  thus  formed,  as  in  the  case 
of  corrosive  sublimate,  may  not  be  absolutely  inert;  but  they  are  fer  less  active 
than  the  acetate  itself,  and  tend  to  prevent  the  action  of  the  poison  as  a  corrosive 
on  the  stomach.  Five  cases  have  been  mentioned  where  individuals  recovered 
partly  through  treatment,  after  having  swallowed  one  ounce  of  the  acetate  Of 
lead.  ^ 

CHEMICAL  ANALY81& 

jSeeiate  of  had  as  a  soHd. — 1.  If  a  portion  of  the  powder  be  heated  in  a  small 
reduction-tube  it  melts*  then  becomes  solid;  again  melts,  acquiring  a  dark  co- 
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lour*  and  givw  off  vapours  of  aoetic  add;  a  black  oiaat  it  kft  in  the  tnbe^  con* 
sistiD^  of  carbon  and  reduced  metaHic  lead*  There  is  no  sublimate  ionned. 
2.  It  is  very  sduble  in  water,  even  when  cold;  oommon  water  is  tomed  wSkf 
hy  itt  chiefly  from  the  presence  of  carbonic  acid  and  sulphates.  3.  A  small  por<* 
lion  of  the  powder  dropped  into  a  saucer,  containing  a  sokition  of  iodide  of 
potassium,  acquires  a  fine  yellow  colour.  4.  When  dropped  into  caustic  po(> 
ash,  it  remains  white;— 5.  Into  hydrosulphuret  of  ammoniat  it  is  turned  blaok* 
in  which  respect  it  resembles  the  white  salts  of  some  other  meUds.  6.  Whea 
the  powder  is  boiled  in  a  tube  with  diluted  sulphuric  add,  aoetic  acid,  known  by 
its  odour  and  volatility,  escapes.  All  these  properties  taken  together,  proye  that 
the  salt  is  acetate  of  lead. 

JJctiait  of  lead  in  solution. — If  acetate  of  lead  be  presented  in  a  state  of  sdutkii» 
or  if  the  solid  salt  Ije  dissolved  in  water  for  the  purpose  of  making  further  exami- 
nation, we  should  note  the  following  points.  1.  A  small  quantity,  slowly  evapo* 
rated  on  a  slip  of  glass,  will  give  white  and  opaque  prismatic  crystal^  whk^h  are 
turned  yellow  by  iodide  of  potassium,  and  black  by  hydro-sulphuret  of  ammonia. 
The  sohition  is  said  to  be  neutral ;  but  I  have  found  the  common  acetate  of  lead 
to  have  at  the  same  time  both  an  acid  and  an  alkaline  reaction,  i,  e.  reddening 
litmus-paper,  and  turning  rose-paper  green,  a  circumstance  which  might  create 
some  embarrassment  in  an  analysis.  2.  Caustic  potash^  added  to  the  sdutioa 
much  diluted  with  water,  throws  down  a  white  precif^tate,  which  is  easily  solu- 
ble in  an  excess  of  the  alkalL  3.  Diluted  sulphuric  acu/ produces  an  abundant 
white  precipitate,  insoluble  in  nitric  acid,  but  soluble  in  muriatic  add  and  in  a 
large  excess  of  caustic  potash.  4.  It  is  predpitated  of  a  bright  ydlow  odour  by 
the  Iodide  of  potassium;  the  ydlow  iodide  of  lead  is  sduble  in  caustic  potash, 
forming  a  cok>urle8s  solution.  It  is  also  dissolved  by  concentrated  murlatks 
acid.  5.  Hydrosylphurst  of  ammonia  or  sulphuretted  hydrogen  gas,  produces 
a  deep  black  precipitate,  even  when  less  than  the  100,000th  part  of  the  salt  is 
dissolved.  6.  Place  a  few  drops  of  the  solution  on  dean  platina-foilr-acidulate 
It  with  acetic  acid,  then  apply  through  the  solution,  to  the  surface  of  the  platina* 
a  thin  polished  slip  of  zinc:— bright  crystals  of  metallic  lead  are  instantly  depo* 
sited  on  the  zinc :  in  this  way  a  very  small  quantity  of  lead  may  be  detected* 

7.  If  a  slip  of  zmc-foil  with  a  little  acetic  acid  be  introduced  into  the  sdution, 
there  speedily  takes  place  a  deposit  of  metallic  lead  on  the  suriace  of  the  zinc 

8.  If  bibulous  paper  be  repeatedly  saturated  with  this  or  any  soluble  salt  of  lead, 
dried  and  burnt,  metallic  lead  is  reproduced  in  minute  globules^  which  may  be 
collected  and  examined. 

Delicacy  of  the  tests. — The  following  results  were  obtained  by  a  series  of 
experiments  on  the  action  of  three  of  the  tests.  The  l-440th  part  of  a  giaia 
of  acetate  of  lead,  dissolved  in  the  smallest  possible  quantity  of  distilled  water, 
gave  readily  the  reactions  indicated  with  diluted  sulphuric  acid,  iodide  of  po- 
tassium, and  hydrosulphuret  of  ammonia ; — ^the  change  of  colour  produced  by 
the  two  last  tests  being  exceedingly  well  marked.  When  1-I5th  of  a  grain 
of  acetate  was  diffused  in  an  ounce  of  water,  sulphuric  acid  produced  no 
effect:— -a  precipitate  began  to 'be  formed  only  when  the  quantity  of  acetate 
amounted  to  l-5th  of  a  grain.  The  effect  of  iodide  of  potassium  is  entirdy 
destroyed  if  the  salt  of  lead  be  much  diluted.  This  test  wholly  failed  to  detect 
half  a  grain  of  acetate  in  twelve  ounces  of  water,  and  it  was  found  that  a  small 
quantity  of  acetate  (1-1 5th  grain,)  which  gave  a  rich  yellow  precipitate  whea 
dissolved  in  a  ievr  drops  of  water,  was  not  perceptibly  affected  by  the  test 
when  six  drachms  of  water  were  previously  added.  The  hydrosulphuret  of 
ammonia  was  much  less  affected  than  the  odier  tests  by  the  dUuted  state  of  the 
salt  of  lead ;  l-220th  part  of  a  grain  of  acetate,  diffused  in  twelve  ounces  of 
water,  acquired  a  pale  brown  tint  on  the  addition  of  the  test:  this  became 
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deeper  with  liie  1 50th,  and  very  decided  with  the  80th  part  of  a^^in :  although 
the  poiaon  waa  here  difitiaed  through  108,400  timeaita  weight  of  water. 

Obf€ciion$  to  the  fests.-^li  muat  be  understood  that  the  effects  of  the  testa 
should  be  alwaya  taken  together,  aa  the  objection  to  any  one  is  thus  counter* 
acted  by  the  application  of  the  others.  With  regard  to  potaah,  this  gires  a 
-similar  precipitate  with  the  salts  of  barytes,  strontia,  lime,  and  magnesia;  but 
none  of  these  precipitates  are  soluble  in  an  excess  of  the  alkali.  Potash  also 
precipitates  alum  and  sulphate  of  zinc;  and  these  precipitates,  like  that  from 
lead,  are  soluble  in  an  excess  of  caustic  alkali ;  but  the  solutions  of  alum  and 
zinc  are  not  precipitated  by  sulphuric  acid.  All  the  precipitates  of  lead  which 
are  redissolved  by  caustic  potash,  are  thrown  down  black  by  adding  hydro- 
anlphiiret  of  ammonia  to  the  respective  alkaline  solutions.  This  enables  the 
analyst  to  apply  two  or  three  tests  to  one  portion  of  suspected  liquid. 
Sidphuric  acid  gives  a  white  precipitate  with  some  other  compounds;  but  these 
are  known  from  sulphate  of  lead,  by  their  insolubility  in  caustic  potash,  while 
the  anlphate  of  lead  is  known  from  them  by  its  solubility  in  conceptrated 
mnriatie  i|oid.  The  action  of  iodide  of  potassium  is  peculiar.  There  are 
several  objections  to  the  fourth  test;  for  die  salts  of  mercury,  silver,  copper, 
cobalt,  nickel,  bismuth,  and  the  protoxides  of  iron  and  tin,  are  precipitated  by 
faydiroeulphuret  of  ammonia,  either  of  a  blacker  dark  brown  colour  (p.  131.) 
Some  of  the  solutions  of  these  salts  are  known  by  certain  specific  proper* 
ties,— those  of  copper,  cobalt,  and  nickel,  are  coloured  ;-^the  acid  solution  of 
bismuth  is  decomposed  and  precipitated  by  water,  while  the  salts  of  these 
metals  do  not  give  results  similar  to  those  of  lead  with  the  other  tests,  nor  can 
lead  be  extracted  from  them  by  the  galvanic  or  any  other  process. 

Lead  aa  an  impurity  in  liquids, '•^The  analyst. should  be  aware,  that  lead 
may  be  contained  in  many  alkaline  or  saline  liquids  when  they  have  been 
long  kept  in  flint-glass  bottles.  Thus,  solutions  of  potash  and  soda,  as  well 
as  of  their  respective  carbonates,  become  so  strongly  impregnated  with  lead, 
after  having  been  kept  a  few  weeks  in  flint-glass,  as  to  be  turned  of  a  dark 
brown  colour,  or  even  black,  on  the  addition  of  hydrosulphuret  of  ammonia. 
I  have  found  so  much  lead  in  a  solution  of  caustic  soda  thus  kept,  that  it  was 
precipitated  by  sulphuric  acid.  That  the  lead  was  derived  from  this  source,  was 
clearly  proved  by  the  fact,  that  the  solutions,  before  being  placed  in  flint^lass 
were  ^ot  affected  by  the  hydrosulphuret.  It  is  said  that  the  alkaline  chlorides 
and  phosphates,  as  well  as  .the  mineral  acids,  will  also  dissolve  the  oxide  of 
lead  under  these  circumstances;  but  I  have  not  found  this  to  be  the  case. 
These  facts  should  be  borne  in  mind  when  liquids  are  examined  which  are 
suspected  to  have  been  intentionally  poisoned.  The  quantity  of  oxide  of  lead 
thus  dissolved,  is  not  sufficient  to  produce  mischief;  but  its  presence  might 
lead  to  an  erroneous  opinion  and  embarrass  the  analysis  (p.  118,  ante.) 

Lead  in  orgaMc  mixtures.— The  acetate  of  lead  is  precipitated  by  many 
organic  principles,  especially  by  albumen  and  tannin.  Thus  we  may  have  to 
analyse  either  an  organic  liquid  containing  lead,  or  a  solid  precipitate  consist- 
ing of  mucus  or  mucous  membrane,  intimately  united  to  the  oxide  of  lead. 
The  liquid  must  be  filtered  and  examined  by  a  trial  test,  t.  e.  either  by  adding 
to  a  portion,  sulphuric  acid,  or  by  exposing  bibulous  paper  dipped  into  the 
suspected  liquid,  to  a  free  currentof  sulphuretted  hydrogen  gas.  If  the  paper 
be  not  stained  browa,  there  is  no  perceptible  quantity  of  lead  dissolved ;— if  it 
be  stained  brown,  we  dilute  the  liquid  if  necessary  in  order  to  destroy  its 
viscidity,  and  pass  into  it  a  current  of  sulphuretted  hydrogen  until  all  action 
has  ceased.  The  black  sulphuret  of  lead  should  be  ccllected  on  a'  filler, 
washed  and  dried,  then  boiled  for  a  quarter  of  an  hour  in  a  mixture  of  one 
part  of  nitric  add,  diluted  with  four  parts  of  water.  This  has  the  effect  of 
transforming  it,  at  least  in  part,  to  nitrate  of  lead  soluble  in  water.    This  liquid, 
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when  filtered*  may  be  cautuMisly  neutralized  by  potaah  or  ammoaia  (ibee  fiom 
lead,)  and  the  tests  added.  If  the  quantity  be  too  small  for  Uie  apfdication  of 
aU  the  tests,  we  may  add  sulphuric  acid ;  if  a  white  precipitate  be  formed, 
soluble  in  potash,  and  this  solution  be  aeain  turned  black  by  hydroenlphaiet 
of  ammonia,  this  is  sufficient  ^idence  of  the  presence  of  lead.  Should  there 
be  no  lead  dissolved,  we  must  decompose  the  solid  and  insoluble  matters  in 
nitric  acid  slightly  diluted,  at  a  boiling  temperature,  filter,  and  test  the  filtered 
liquid,  previously  neutralized ;  or  we  may  evaporate  to  dryness,  carbonize  by 
^tric  acid,  and  redissolve  the  residue  in  water  for  testiQg. 

QVANTITATIVB  ANALYSIS. 

.  This  may  be  most  conveniently  effected  with  respect  to  any  of  the  soloMe 
salts  of  lead,  by  passing  into  the  solution,  a  cunrent  of  sniphuietled  h3rdfogen 
ps,  until  the  filtered  hquid  gives  no  longer  any  proof  of  the  presence  of  l^uL 
The  precipitate  should  be  well  washed,  dried,  and  weighed.  Every  100  parts 
of  sulphuret  are  equal  to  158*8  of  crystallized  acetate  :  138*3  of  cfrystaUized 
nitrate :  1 16*6  of  chloride,  and  1 1 1*6  of  carbonate  of  lead.  If  the  sak  of  lead 
be  insoluble  in  water  and  acids,  it  is  merely  necessary  to  diffuse  it  through 
water  in  an  impalpable  mixture,  before  passing  into  it  the  current  of  sulphu- 
retted hydrogen  gas. 

DeUeiion  of  lead  in  the  /u^^.-^If  no  result  be  obtained  by  either  of  the 
above-described  processes,  it  will  be  necessary  to  cut  the  stomach,  or  other 
suspected  solids,  to  pieces ;  and  aAer  having  dried  them  thoroughly,  to  incine- 
rate them  with  four  parts  of  black  flux  in  a  crucible.  If  lead  be  present  in 
large  quantity,  it  will  be  found  at  the  bottom  of  the  crucible  in  the  form  of  a 
metallic  button,  or  in  heavy  grains,  and  the  carbonaceous  matters  may  be 
separated  by  washing  the  residue  in  water.  The  nature  of  the  acid  united  to 
die  lead,  cannot  of  course  be  determined  in  such  a  case  ;  but  this  would  be 
unimportant  to  the  inquiry,  as  all  the  salts  of  lead,  excepting  perhaps  the  sul- 
phate, are  poisonous.  In  poisoning  by  the  subacetate,  traces  of  lead  have  been 
found  in  the  stomach  three  days  after  death ;  and  these  is  no  doubt  that  it 
might  be  detected  after  many  months  had  elapsed. 

in  November  1843,  an  interesting  trial  took  place  at  the  Assizes  of  the  Puy 
de  Ddme,  in  France,  involving  the  rare  question  whether  the  death  of  a  person 
had  or  had  not  been  caused  by  the  criminal  administration  of  a  salt  of  lead. 
The  deceased  died  under  suspicious  circumstances :— on  an  inspection  of  the 
body  nothing  was  observed  to  indicate  the  action  of  an  irritsnt  poison,  while 
the  stomach  was  ulcerated,  and  in  an  otherwise  diseased  condition.  No  salt  of 
lead  was  found  in. the  contents,  but  traces  of  the  metal  were  discovered  on  in- 
Cjinerating  the  viscera.  The  question  then  arose,  whether  the  metal  thus  found 
was  a  natural  constituent  of  the  body,  or  the  result  of  a  portion  which  had 
been  swallowed,  and  had  acted  as  a  poison.  The  medical  opinions  were  con- 
flicting. Orfila  thought  it  was  very  probable,  if  not  certain,  that  the  deceased 
had  died  from  the  effects  of  lead.  There  was  so  much  doubt  about  the  case, 
that  in  an  English  Court  of  Law,  it  would  probably  have  been  speedily  dis- 
missed for  want  of  clear  medical  evidence  of  the  cause  of  death.  There  was 
an  entire  failure  of  proof.     (Annales  d'Hygi^ne,  Janvier  1844.) 

In  the  following  case,  the  fact  of  lead-poisoning  was  made  evident  only  by 
the  discovery  of  lead  in  the  tissues,  suspicion  having  been  excited  by  the  natnre 
of  the  symptoms  under  which  the  female  was  labouring  when  admitted  into 
the  hoi^pital.  It  indicates  also  the  plan  to  be  pursued  when  the  quantity  of 
lead  is  very  small.  A  female,  aged  27,  was  admitted  into  Guy's  Hospital  in 
April  1846.    For  some  months  she  had  been  leading  a  most  irregular  life, 
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aad  it  was  rappoied,  by  the  people  with  whom  she  had  been  IMngt  that  she 
had  taken  eomethinff  to  produce  abortion.  About  ten  weekt  before  her  ad« 
attieeion*  the  waa  auddenly  attacked  bv  vomiting  and  cold  ahivering,  with  aevere 
pain  in  the  kneea.  Thia  oontunied  for  some  daya*  after  which  there  were 
dull,  aching  paina  in  the  atomaeh  and  back.  Three  weeka  previonaly  she  had 
been  treated  for  chronic  gaatritia,  with  aome  benefit  On  a  relapae  ahe  waa 
aent  to  the  hospital.  Her  boweLi,  during  the  whole  ten  weeka,  had  only  been 
opened  under  the  uae  of  medicine.  The  third  day  after  her  admiaaion*  a  dia- 
tinct  blue  line  waa  noticed  on  both  gums,  and  it  waa  found  diat  ahe  could  not 
extend  either  wriat  to  a  foil  extent  The  day  following,  the  panlyais  of  the 
extenaora  of  the  wriat  had  beeome  much  more  marked,  uid  the  nanda  trembled 
▼evy  much.  She  became  inaenaible,  ami  died  a  week  after  her  admiaaion. 
It  cMHild  not  be  aacertained  from  her  atatementa,  that  ahe  had  taken  any  poison. 
On  inapection,  a  large  quantity  of  dear  serum  waa  found  beneath  me  aradi- 
Boid ;  the  brain  waa  pale  and  bloodleaa.  The  muacular  coat  of  the  atomaek 
waa  hypertophied,  e^peeialiy  towarda  the  pylorus,  where  it  constricted  the 
opening ;  the  mucous  membrane  of  iSbe  atomaeh  waa  thick  and  rugoae.  The 
luge  inteatinea  were  irrsguiaiiy  coiitraeted  and  distended ;  there  were  spots  of 
eongesdon  scattered  on  t£a  mucous  coat ;  the  salivary  glanda  were  enlarged. 

£b  there  was  a  suspiei<m,  from  the  state  of  the  gums  and  other  aymptoms, 
Ihnt  the  deceased  had,  at  some  previous  time,  taken  lead  as  a  poison,  the  hwer 
was  dried  and  indnerated,  and  the  aah  thua  obtained  waa  digeated  in  water, 
eontaining  one-eighdi  part  of  atrong  nitric  add.  The  acid  smutioB  held  dis^ 
solved  a  hrge  quantity  of  phosphate  of  lime  and  iron,  and  left  on  evaporation, 
silica,  probably  derived  from  the  crudble.  The  acid  liquid,  evaporated  to 
dryness,  was  again  digested  in  a  small  quantity  of  very  diluted  nitric  add,  and 
filtered.  Diluted  sulphuric  add  gave,  with  thia  liquid,  a  white  predpitate, 
not  entirely  aduble  in  potash,  becauae  phos|^ate  of  lime  (derived  from  the 
lisaues)  was  precipitated  by  the  alkali  from  the  acid  solution.  The  add  liquid 
waa  also  precipitated,  of  a  deep  greenish-black,  by  a  current -of  sulphuretted 
hydroffen  gas ;  and  on  adding  more  nitric  acid,  the  sulphuret  of  iron  was  re* 
moved,  and  a  ligh^brown  precipitate  remained,  which  was  sulphuret  of  lead. 
A  portion  of  the  original  Uquid  was  then  strongly  acidified  with  nitric  acid : 
sulphuretted  hydrogen  was  passed  into  it,  and  a  brown  predpitate  of  sulphuret 
of  lead  otAy  was  now  thrown  down,  the  iron  being  suspended.  A  portion  of 
the  original  liquid,  nearly  neutralized  by  potash,  gave  in  a  few  seconds,  the 
brilliant  yellow  predpitate,  in  crystalline  scales,  of  iodide  of  lead.  The  gal- 
vanic test  of  sine  and  platina  did  not  answer,  the  quantity  of  lead  present 
being  too  small.  The  tests  acted  clearly  and  decidedly,  leaving  no  doubt 
tiiat  lead  was  present  in  the  liver  of  the  female  in  comparatively  large  quan- 
tity. • 

This  case  is  interesting  in  several  points  of  view.  The  sospicbn  entertained 
that  the  system  of  this  female  waa  impregnated  with  lead,  from  the  blue  line  ot)- 
aerved  hi  the  gums,  three  days  after  her  admission  into  the  hospital,  was  fully 
eonftnned  by  the  result  of  the  anal3rais  of  the  liver.  The  detection  of  lead  in  the 
tiasoee  also  appears  to  show  that  thi^  symptom,  first  pointed  out  by  Dr.  Barton, 
la  of  great  vidne  in  diagnosia :  for  it  could  not  be  ascertained  with  any  certainty 
from  this  female,  or  any  of  those  who  knew  her,  that  a  salt  of  lead  had  been 
.taken,*^nd  yet  it  is  impoasible  to  doubt  that  some  salt  of  lead  must  have  been 
taken.  The  other  sytnptoms  observed  daring  life,  such  as  vomiting  obstinate 
constipation,  and  paralysia,  alao  corroborate  the  view  that  this  was  a  case  of 
poisoning  by  lead.-  The  pain  In  the  abdomen,  unHke  that  produced  by  lead,  was, 
however,vincreased  by  pressure.  The  post-mortem  appearances  resemble  those 
which  have  been  met  wift  In  oases  of  chronic  poisoning  by  lead.  This  remark 
applies  more  espedaUy  to  the  state  of  the  large  Intestines,  which  were  fonnd 
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irregulariy  eontracted  and  distended.    There  were  no  signs  df  irrtCAtion  or  in* 
fiammation  in  any  part  of  the  alimentary  canal 

Are  we  to  regard  this  as  a  case  of  acnte  or  chronic  poisoning  by  lead!  The 
rapid  progress  of  the  case,  and  the  severity  of  the  symptoms  after  the  admis- 
sion of  the  female  into  the  hospital,  appear  to  indicate  that  it  was  an  acute  case. 
The  question  here  arises,  however,  what  is  the  shortest  period,  after  lead-poison 
has  been  taken,  within  which  bhieness  of  the  gums  may  appear!  This  state  of  the 
gums,  as  it  has  been  already  mentioned,  was  not  observed  onttt  the  third  day; 
and  it  is  unlbrtunate  that  there  was  a  very  obscure  account  of  the  condition  of 
the*  patient  before  her  admission  into  the  hospftal  Biueness  of  the  gums  has,  I 
believe  been  hitherto  regarded  as  a  symptom  peculiar  to  the  ehronie  form  of 
poisoning;  and,  so  fiur  as  1  am  awane,  there  are  no  facts  to  enable  us  to  state 
within  bow  short  a  period  in  an  acute  case,  this  symptom  may  appear.  The 
absorption  of  lead,  when  Its  salts  are  taken  as  poisons,  certainly  goes  on  with 
great  rapidity;  and  the  metal  is  soon  found  in  the  organs  and  secretions;  but  it 
may  require  a  much  longer  time  for  this  effect  of  the  metal  to  be  made  apparent 
by  a  discokMiration  of  .the  gums.  On  the  whole,  it  appears  probable,  from  the 
aeverily  of  the  symptoms,  that  a  dose  of  the  poison  had  been  taken  only  a  kw 
days  before  her  admissioa  The  deceased  may,  however,  have  taisen  small 
doses  of  sugar  of  lead  some  weeks  previously,  as  it  was  allied,  for  the  purpose 
of  procuring  abortion,  under  the  idea  that  she  was  pregnant.  To  this  the  chro- 
nk:  gastritis  and  obstinate  constipation  might  perhaps  be  referred. 

Lead  has  been  of  late  years  so  frequently  detected  in  the  wAt  organs  and  ss> 
cretions,  that  the  presence  of  it  in  the  tissues  of  the  body  may  now  be  kx>lced  for 
with  some  certainty,  when  it  cannot  be  discovered  either  in  the  matter  vomited 
or  in  the  contents  of  the  stomach  after  death.  I  believe  that  the  liver,  from  ita 
size  and  from  the  large  quantity  of  blood  which  it  contains,  is  the  organ  best 
adapted  for  analysis  Here,  as  in  the  incineration  of  any  of  the  soft  parts  of  the 
body,  the  analyst  is  liable  to  be  embarrassed  by  the  presence  of  phosphate  of  lime 
and  oxide  of  iron  in  the  ash.  The  first  necessarily  renders  obscure  the  solubi* 
lity  in  caustic  potash  of  the  precipitates  of  lead,  formed  on  the  addition  of  the  testae 
and  the  last  gives  a  colour  with  sulphuretted  hydrogen  gas,  which,  if  this  test 
alone  were  employed  might  easily  lead  to  a  serious  error.  The  sulphurets  of  lead 
and  iron  are,  however,  very  differently  affected  by  nitric  acid;  and  on  making 
the  liquid  rather  strongly  acid  with  this  menstruum,  we  are  quite  sure  that  ne 
sulphuret  of  iron  will  be  formed.  In  an  acid  mixture  of  these  two  metals,  brown 
sulphuret  of  lead  only  is  precipitated.  This  precipitate,  however,  digested  la 
strong  nitric  acid,  is  immediately  converted  to  sulphate  and  nitrate  of  laid. 

In  searching  for  this  metal  in  the  tissues,  it  is  proper  to  remember  that  lead 
may  be  introduced  accidentally  into  the  ash  by  the  crucible,  or  in  other  ways 
which  will  easily  suggest  themselves;  and  as  the  tests  for  lead  ane  of  exceeding 
delicacy,  it  is  the  more  necessary  to  use  extreme  caution  in  the  analysis.  In 
the  case  just  related,  every  precaution  was  taken  to  avoid  any  &llacy;  and  it 
will  be  observed  that  the  three  most  important  tests  for  lead— -sulphuric  acid, 
sulphuretted  hydrogen,  and  iodkle  of  potassium,  answered  perfectly,~the 
results  of  one  test  thus  corroborating  those  obtained  by  the  use  of  the  others. 
No  traces  of  metal  in  a  reduced  state  were  procured;  but  this  is  not  ne* 
cessary  in  order  to  enable  a  chemist  to  express  a  positive  opinion  of  Its 
presence.  From  the  very  decided  results  procured  by  these  tests,  lead  appears 
to  have  been  present  in  the  liver  in  much  larger  quantily  than  it  is  ever  found 
in  cases  of  colica  pictonum. 

A'ormal  iead.^li  has  been  objected  to  these  processes  for  the  detection  of 
lead,  that  lead  always  forms  a  constituent  part  of  the  soft  ofgans  in  healthy  pep- 
sons.  My  own  experiments  agree  with  those  previously  made  by  M.  FlaodlOv 
in  the  result  that  the  ash  obtained  by  incinerating  the  soft  parts  of  the  body,  does 
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aot  cQol^  a  ImoB  cf  lflad»  wImm  cmb  hM  been  UHtm  lo  •sdode  the  metel 
dnriDg  the  amlydk,  aod  semml  tmU  have  been  empioyed.  V  eolpbarettfld  by* 
drogen  gat  only  be  need  as  a  leit»  I  can  eaetiy  imagine  that  Iron  woald  be  fre* 
iinently  mietalMn  for  lead. 

The  quantity  of  nitric  acid  and  water  in  wfaieb  the  indneiaied  aahladigealed. 
afaonld  be  at  a  minimum,  since  the  eubenlaent  neutraliiation  of  nmch  nitrie  add* 
In  a  iaqie  quantity  of  waier,  will  materially  interfere  with  the  action  of  the  tests. 
The  bulk  of  the  ash  may  be  reduced  by  finely  powdering  it*  agitating  it  in  a 
laige  vessel  of  water,  and  pouring  off  that  portkxi  which  is  suspended.  Tlie 
lead  will  be  found  in  the  heavier  particles,  which  subside  instantaneously. 

Lead  in  organie  sofitft.— It  is  conmionly  recommended  to  pour  on  a  portion 
of  the  solid  a  solution  of  hydxosulphnret  of  ammonia ;  and  if  this  be  blackenedt 
it  is  inferred  that  lead  is  present  This  inference,  however,  without  further 
experiments,  would  not  be  justifiable,  since  the  presence  of  iron  in  the  solid, 
might  give  rise  to  a  similar  change.  The  only  certain  plan  is  to  bum  the  09» 
gaaic  substance,  or  to  decompose  it  by  heat  and  to  disest  the  carbonaeeous 
ash  in  nitric  acid  slightly  diluted. .  The  acid  liquid  should  be  filtered  and  tested 
by  the  appropriate  tests. 

MMorpHon. — It  was  Ibiaierly  a  question,  whether  in  cases  of  poisoning  by 
the  acetate  of  lead,  the  metal  is  absorbed  and  enters  into  the  cimdation.  It 
was  Ibnnd  by  Tiedemann  in  the  blood  of  poisoned  animals,  although  Flandin 
failed  to  detect  it  in  this  liquid.  Orfila  also  detected  lead  in  the  urine  of  % 
female  who  swallowed  an  ounce  of  the  acetate  (Op.  cit  i.  084;)  but  Dr.  Mit> 
scherlich  was  unable  to  find  any  traces  of  the  metal  in  the  blood  or  urine  of 
animals.  The  general  opinion,  however,  now  is,  ^at  the  metal  is  in  some 
form  or  other  absorbed  into  the  system,  because  after  a  certain  period  it  is 
found  more  or  less  in  all  the  soft  organs,  but  especially  in  the  liver.  During 
Ufa  it  appears  to  be  diminated  chiefly  by  the  urine. 

GOULARD'S  EXTRACT.    SUBAGETATE  OF  LEAD. 

Goulard's  extract  is  generally  seen  under  the  form  of  a  reddish-coloured 
liquid,  as  it  is  ofWn  made  with  common  vinegar  instead  of  acetic  acid.  This 
substance  has  caused  deatli  in  at  least  four  instaneesr-^ne  in  France  and 
three  in  England.  The  tymptams  produced  are  similar  to  diose  described  in 
speaking  of  the  former  compound.  The  subacetate  is  much  more  powerfiil  as 
a  poison  than  the  neutral  acetate,  probably  from  its  containing  a  larger  quan* 
tity  of  the  oxide  of  lead.  One  fatsd  case  of  poisoning  by  Gouhird's  extract  is 
marked  down  in  the  Coroners'  return  for  1837-8.  In  January,  1840,  two 
other  cases  of  poisoning  by  it  occurred  in  this  city  in  two  children,  aged  re* 
spectively  four  and  six  yean.  The  quantity  taken  by  the  children  could  not 
have  been  very  great,  but  they  both  died  within  thirty-six  hours.  The  symp* 
toms  were  at  first  violent  vomiting  and  purging ; — ^in  one  case  they  resembled 
those  of  Asiatic  cholera.  The  bodies  were  inspected  by  Dr.  Bird,  and  pre- 
sented the  following  appearances.  The  mucous  membrane  of  the  stomadi 
was  of  a  grey  colour,  but  otherwise  perfectly  healthy.  The  intestines  were 
found  much  contracted,  in  one  instance  more  so  than  in  the  other.  A  case  is 
reported  by  Orfila  in  which  an  inspection  was  made  of  the  body  of  a  man  who 
haid  been  killed  by  taking  a  quantity  of  Goulard's  extract  He  died  widiin 
forty-eight  hours,  and  there  was  well-marked  inflammation  of  the  alimentary 
canal  from  the  CBSophagus  downwards.  The  villous  coat  of  the  stomach  was 
completely  soflened,  and  the  effused  mucus  was  found  to  contain  the  poison. 
(Toxicologic,  i.  671.]  Mr.  Marshall  mentions  a  case  of  recovery  where  two 
fluid-ounces  of  Goulard's  extract  had  been  taken  by  mistake.  (On  Arsenic, 
106.) 


NITRATB  OF  LEAD.      CBLOBIDE  OF  LEAD. 

^NALTflW.— The  Bobaoetate  of  lead  cannot  be  ao  readily  pnx$ured  in  a  regu- 
lar crystalline  form  aa  the  acetate  by  evaporation.  Ita  eolation  ia  atrongly 
alkaline,  and  it  contains  a  much  larger  proportion  of  oxide  of  Ipad  than  the 
common  acetate.  The  same  tests  are  applicable  to  it  as  to  the  acetate  (ante, 
page  352.)  It  possesses  all  the  chemical  properties  of  that  salt,  but  differs 
from  it  in  being  copiously  precipitated  "by  a  solution  of  gum  acacia.  Xhe  pure 
solution  of  subacetate  is  colourless.  That  which  is  commcMily  sold  has  a 
brown  colour,  owing  to  its  being  made  with  vinegar. 

Goulard  Watbr  is  nothing  more  than  a  mixture  of  one  drachm  and  a  half 
of  this  solution  to  a  pint  of  water. 

NITRATE  OF  LEAD. 

Dr.  Ghristison  found  that  four  hundred  grains  of  this  salt  killed  a  dog  in 
sixteen  hours.     (On  Poisons,  p.  549.) 

Chemical  analysis. — The  nitrate  of  lead  is  commonly  seen  in  solid  tetra- 
hedral  ^crystals: — when  powdered  and  heated  in  a  reduction-tube,  it  gives  off 
nitrous  acid  vapour,  and  yellow  protoxide  of  lead  is  lefi  It  is  reiudily  dis* 
solved  by  water,  and  the  solution  is  neutral.  The  nature  of  its  acid  is  best 
determined  by  adding  carbonate  of  potash  to  the  solution, — and  filtering: — the 
filtered  liquid  should  on  evaporation  yield  nitrate  of  potash.  Or  a  grain  of  the 
salt  may  be  dropped  into  sulphate  of  narcotine.  (See  Nitric  Acid,  ante,  p. 
189.)  All  the  tests  for  lead  mentioned  in  speaking  of  the  acetate^  apply  equally 
to  the  nitrate. 

CHLORIDE  OF  LEAD. 

Some  years  since  a  woman  was  brought  to  Guy*s  Hospital,  who  had  swal- 
lowed the  chloride  of  lead:  the  quantity  could  not  be  ascertained,  but  a  portion 
of  the  poison  was  found  in  the  paper,  out  of  which  she  had  taken  it.  There 
were  no  urgent  symptoms  except  vomiting:  alkaline  sulphates  were  exhibited, 
but  she  su£^ed  so  little  inconvenience  that  she  leA  the  hospital  the  same  day, 
and  eventually  did  well. 

According  to  the  observations  of  Mr.  Osborne,  chloride  of  lead  is  likely  to 
exist  occasionally  in  spring  water  as  a  poisonous  contamination.  He  states 
that  in  the  water  of  some  of  the  wells  around  Southampton,  he  found  free 
chlorine.  The  chloride  of  lead  is  soluble  in  thirty  parts  of  cold  water;  and 
when  once  produced  it  might  give  rise  to  serious  symptoms.  (Pharm.  Times, 
Sept.  26,  1846,  64.) 

Analysis. — This  is  a  white  pulverulent  salt:  when  heated  in  a  tube  it  fuses 
into  a  yellowish  green  mass  and  remains  fixed— it  is  soluble  in  hot,  but  not 
very  soluble  in  cold  water;  the  solution  gives  the  reactions  indicated  with  the 
tests  for  lead :  and  the  chlorine  may  be  discovered  by  nitrate  of  silver.  This 
salt  is  rendered  more  soluble  in  water  by  nitric  or  muriatic  acid;~it  is  insolu- 
ble in  alcohol. 

Turner's  tbllow.  (oxychloride  of  lead.) — This  is  commonly  seen  in 
the  form  of  a  fine  yellow-coloured  powder ;  it  is  sometimes  called  mineral  yel- 
low. Its  action  on  the  body  is  unknown ;  but  it  is  much  used  in  the  arts,  and 
as  it  might  be  mistaken  for  another  substance,  its  chemical  properties  require 
a  brief  description. 

Analysis.— It  is  a  very  fusible  substance,  it  melts  when  heated,  and  remains 
fixed;  it  is  partially  soluble  in  caustic  alkalies; — ^when  digested  in  nitricacid, 
oxide  of  lead  is  dissolved,  and  a  milky  white  chloride  of  the  metal  remains. 
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This  fliibstance,  also  known  as  White  Lead^  Certae,  Xrem»er  or  Wtule^  is 
eztensiirely  used  in  the  arts.  It  is  commonly  seen  in  the  form  of  heavy  white 
masses  resembling. chalk.  It  is  insolable  in  water,  but  still  possesses  poison* 
ous  properties,  a  decided  proof,  among  numerous  other  facts,  that  insolubility 
does  not  preTcnt  a  substance  from  exerting  a  poisonous  action  on  the  system. 
The  very  small  quantity  of  free  acid  contained  in  the  gastric  secretions,  may, 
it  is  true,  dissolve  a  portion ;  but  the  quantity  of  carbonate  required  to  neutra- 
lize the  free  acids  in  the  stomach,  would  probably  produce  no  serious  symp- 
toms whatever ;  since  we  commonly  find  it  is  only  in  iaige  doses,  that  this 
substance  acts  as  an  irritant  poison. 

STHFTOMf. — ^A  very  interesting  case  of  poisoning  by  tbe  carbonate  of  lead, 
was  reported  in  October  1844,  to  the  Westminster  Medical  Society,  by  Mr. 
Snow.  A  child  aged  five  years  ate  a  portion  not  so  large  as  a  marble,  ground 
up  with  oil.  For  three  days  he  merely  suflfered  from  pain  in  the  abdomen 
and  costiveness.  On  the  third  night,  die  child  became  rapidly  worse,  and 
there  was  vomiting.  He  died  ninety  hours  ai\er  taking  the  poison,  having 
passed  some  very  offensive  motions  of  a  greenish-black  colour  (probably  from 
sulphuret  of  lead)  before  he  died.  The  mucous  membrane  of  the  stomach  was 
much  inflamed,  and  of  a  dark-red  colour  throughout.  Poison  could  not  be  de- 
lected in  the  contents  or  tissues  of  the  stomach,  or  in  the  matter  vomited.  It 
is  remarkable  that  in  this  case,  so  small  a  quantity  should  have  proved  fatal 
without  exciting  any  marked  symptoms  of  irritation  in  the  first  instance. 
There  are  many  fatad  cases  of  poisoning  by  the  carbonate  of  lead  in  the  hu- 
man subject,  but  it  has  in  these  instances  proved  insidiously  fatal,  by  inducing 
CoUca  pittonum.  They  are  to  be  regarded  as  cases  of  chronic  poisoning.  The . 
following  instance  of  recovery  from  a  laige  dose  of  carbonate  of  lead,  is  reported 
by  Mr.  Cross.  A  woman,  aged  thirty-t^ee,  took  by  mistake  for  a  dose  of  mag^ 
nesia,  from  six  to  eight  drachma  of  carbonate  of  lead.  Five  hours  afterwards, 
she  was  seen  by  her  medical  attendant;  she  was  in  a  cold  perspiration,  breath- 
ing heavily,  constandy  vomiting,  her  pulse  hard,  small,  and  quick.  There 
was  great  anxiety  of  countenance,  with  dryness  of  the  throat; — a  sense  of  heat 
in  the  stomach,  with  very  painful  colics.  Castor-oil  and  sulphate  of  magnesia, 
with  diluted  sulphuric  acid,  were  given  to  her; — the  last  at  frequent  intervals. 
The  extensor  muscles  became  paralysed,  and  the  flexors  rigidly  contracted,-^ 
the  colics  were  so  excruciating,  that  the  patient  generally  fainted  after  each 
paroxysm.  The  evacuations  from  the  bowels  were  of  a  very  dark  coloufy 
probably  from  the  action  of  sulphuretted  hydrogen,  contained  in  the  intestines, 
upon  the  lead.  The  symptoms  abated,  but  the  next  day  there  were  nausea 
and  faintness  with  griping  pains.  In  four  days  she  was  convalescent  A  some- 
what similar  case  is  reported  in  Casper's  Wochenschrift  for  1844,  in  which  a 
man,  set.  20,  swallowed  by  mistake  for  chalk,  between  five  and  six  drachms  of 
carbonate  of  lead.  In  a  few  hours  it  produced  all  the  symptoms  of  irritant 
poisoning,  thirst,  burning  pain  and  incessant  vomiting ;  yet  although  he  was 
not  seen  for  twenty-four  hours  after  taking  the  poison,  he  perfectly  recovered 
in  the  course  of  a  short  time  under  very  simple  treatment.  His  recovery  was 
probably  due  to  the  greater  part  of  the  carbonate  having  been  ejected  by  the 
early  vomiting.  (Ann.  d'Hyg.  1845,  ii.  226.)  These  cases  show  that  the  car- 
bonate of  lead,  although  poisonous,  is  not  very  energetic.  Its  action  as  a  poi* 
son  is  probably  not  greater  than  that  of  the  acetate ;  and,  so  far  as  observations 
on  the  human  subject  extend,  it  is  less  active  than  the  sub-acetate. 

A  case  is  related  in  the  Annales  d' Hygiene,.  (April,  1844,)  which  shows 
ih?X  serious  accidents  may  sometimes  happen  from  the  shot  used  in  cleaning. 
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botdes  being  left,  and  afterwards  becoming  chemically  acted'  on  by  die  wine 
or  liquid  introdutsed.  The  practiee  of  thne  cleaning  botdes  is  yery  common 
in  England  and  also  in  France;  some  of  die  pellets  often  become  fixed  in  the 
■aorow  part  of  the  base  of  die  bottle,  and  thna  eseape  notice.  A  person,  after 
having  swallowed  a  few  glaases  of  liqaor,  safiered  from  the  most  Tiolent 
eelicky  pains,  and  all  the  symptoms  of  irritant  poisoning.  Dr.  Hanle,  who 
was  iminedialely  called,  having  observed  that  the  liquor  remainmg  in  the  bot> 
de  was  very  tmrbid,  poured  it  off  for  analysis,  when  he  found  firmly  wedged 
in  at  die  bottom  of  die  botde,  ten  leaden  peUels,  which  had  become  so  com- 
lately  transformed  to  carbonate  of  lead,  that  there  was  only  a  small  nucleas 
of  die  metal  left.  80  long  as  die  liquor  was  dear,  no  accident  had  arisea^rom 
its  nae;  but  the  symptoms  of  poisoning  appeared  immediatehr  ^en  the 
turbid  pordon  at  the.  bottom  of  die  botde,  containing  die  salt  of  lead  eidier 
auq)enaed  or  dissolved,  was  swallowed.  (See  p.  113,  ante.)  It  is  singular 
that  the  lead  should  have  been  found  in'  this  case  in  the  stale  of  insoluble  car- 
bonate; for,  in  general,  the  vegetable  acids  contained  in  wine  (if  we  except 
the  tartaric)  form  soluble  salts  of  the  metal.  With  acescent  wines,  such  as 
those  made  in  diis  coontry,  which  owe  dieir  acidity  diiefiy  to  citric  acid,  ac* 
eidents  of  this  kind  are  very  liable  to  occur;  but  with  good  Spanish  wines, 
dtoy  are  not  so  common.  ^See  page  867,  post)  The  acidity  here  is  chiefly 
due  to  tartaric  acid  ;  and  it  is  only  slowly  diat  tartrate  of  lead  is  formed,  even 
when  the  quantity  of  shot  left  in  the  botde  is  large.  It  is  very  unusual  to 
meet  with  a  case  in  which  diis  substance  is  employed  with  die  intention  to 
murder:  a  woman  was,  however,  lately  tried  in  France  for  mixing  carbonate 
of  lead  in  flour  which  was  made  into  bread.  Several  persons  partook  of  it, 
and  all  suffered  more  or  less,  the  sjrmptoms  being  general  uneasiness,  colicky 
pains,  and  vomidng,  with  obsdnate  constipation.  The  witness  attributed  d^ 
symptoms  to  carbonate  of  lead,  but  stated  that  it  was  not  a  very  active  poison, 
as  he  had  known  an  instance  in  which  a  man  had  taken  five  cGrachms  and  re- 
covered. Upon  this  evidence  the  woman  was  acquitted.  ^Journal  de  Chimie 
M^dicale,  1845,  532.)  The  quantity  of  carbonate  in  this  instance,  formed 
about  two  per  cent,  of  the  weight  of  the  flour. 

TBBATiiBnT.— It  is  obvious  that  die  alkaline  sulphates  could  not  here  be 
employed  as  antidotes,  since  it  requires  long  digestion  at  a  high  temperature, 
for  these  salts  to  re-act  on  the  carbonate  of  lead ;  and  even  then  the  decompo- 
sition is  only  partial.  I  would  sugmt,  in  a  case  of  this  kind,  the  expediency 
of  administering  an  alkaline  sulpiate  mixed  with  vinegar  or  some  weak 
vegetable  acid,  such  as  lemon-juice.  Emetics  and  the  stomach-pump  should 
alK>  be  employed. 

GoLiCA  PicroNuii.— Painter's  Colic  may  be  regarded  as  a  chronic  form  of 
poisoning  by  carbonate  of  lead,  indicated  by  violent  pain  in  the  bowels,  con- 
stipation, and  paralysis.  The  carbonate  finds  its  way  into  the  system,  among 
white-lead  manufacturers,  either  through  the  skin  or  dirough  the  lungs,  or  both 
togedier;— it  becomes  diffused  in  a  fine  powder  dirough  die  atmosphere,  and 
thus  enters  into  die  lungs.  It  has  been  remarked  in  France,  that  in  manufac- 
tories, where  the  powder  was  ground  dry,  not  only  have  the  labourers  suffered, 
but  also  horses,  dogs,  and  even  rats,  have  died  from  its  effects.     Since  die 

gractice  has  arisen  of  grinding  the  carbonate  in  water,  cases  of  colica  pictonum 
ave  not  been  so  numerous.  They  are  still,  however,  frequent  among  painters, 
the  manu£au^turers  of  some  kinds  of  glazed  cards,  the  bleachers  of  Brussels 
lace,  and  among  those  engaged  in  the  glazing  of  pottery,  where  oxide  of  lead 
is  employed  in  the  glaze. 

It  is  to  be  reffrettod  that  a  substance  so  pernicious  to  health  as  the  carbonate 
of  lead,  should  be  so  extensively  employed  in  the  arts  and  manufactures. 
Much  is  said  concerning  die  preventable  deadis  from  bad  drainage  and  defiective 
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▼entilalioa,  bot  ibe  yeuif  deaths  fiNim  nnsiirnsssry  poisonings  axe  wlioUj 
disregarded.  Under  a  proper  aystem  of  medieal  poUee^  precavdonB  would  be 
taken  to  prevent  the  wide-spreading  of  a  eeoret  sonree  of  disease  and  death* 
Ai.  Chevailier  has  recendy  called  £e  attention  of  medical  man  to  this  street. 
Preparations  of  lead  are  used  in  casee  where  their  presence  wonld  hardly  be 
suspected.  It  appears  that  in  the  manufacture  of  Brussels  lace,  if  it  were 
washed  before  it  became  an  article  of  commerce,  its  value  would  be  seriously 
reduced.  It  is  therefore  whitened,  or,  as  it  is  called,  bleached  (!)  by  sprinkling 
it  with  finely  powdered  carbonate  of  lead,  and  placing  it  between  folds  of  paper« 
In  this  state  it  is  well  beaten,  in  order  to  incorporate  the  powder  with  the  fibre. 
The  workmen  who  perform  this  operati<m  are  thus  constantly  breaking  an 
atmosphere  of  this  poisonous  salt,  and  they  sufier  from  diyness  of  the  fauces, 
colic,  and  all  the  other  symptoms  of  chronic  poisoning  by  lead.  (Ann.  d'Hyg., 
1847,  i.  111.)  It  becomes  a  question  whether  those  females  who* wear  this 
lace  in  close  contact  with  the  skin,  may  not  suffer  from  symptoms  of  lead- 
poisoning.  Actors  who  employ  carbonate  of  lead  as  a  cosmetic,  to  give  pale- 
ness to  &e  countenance,  are  known  to  be  liable  to  attacks  of  lead-coUc.  The 
makers  of  glased  cards,  in  which  white  lead  is  largely  employed,  also  suffer 
from  this  disease.  I  have  lately  ascertained  that  the  paper  on  which  many  of 
the  finest  French  engravings  are  printed,  is  saturated  on  ite  upper  surface  widi 
carbonate  of  lead:  soilness  is  thus  given  to  the  impression,  and  the  defects  of 
a  worn  copperplate  are  thereby  concealed:  but,  on  the  other  side,  there  is  the 
risk  of  chronic  poisoning  to  which  the  workmen  are  exposed,  and  the  certainty 
that  the  prints  will  become  tarnished  and  destroyed  by  the  slow  action  of  sul- 
phur in  die  atmosphere.  From  a  paper  read  at  the  Institute  by  M.  Chevreul, 
it  would  appear  that  the  size  or  composition,  used  in  the  manufacture  of  wool- 
len febrics,  is  strongly  impregnated  with  lead,  either  in  the  state  of  oxide  or 
salt.  The  wearing  of  these  poisoned  articles  of  dress  in  contact  with  the 
naked  skin  must  be  productive  of  injury.  So  easily  is  the  system  affected, 
that  colic  and  paralysis  have  been  known  to  arise  from  an  individual  working 
or  sleeping  in  a  recently  painted  room.  (Lancet,  Oct  26,  1844.)  In  a  case 
Jately  reported  by  Dr.  Chowne,  a  man  who  slept  in  a  newly-painted  room  for 
a  few  nights  was  attacked  with  paralysis.  (Med.  Gaz.,  xxxix.  255.)  I  have 
myself  suffered  from  severe  colic  by  respiring  the  vapour  of  fresh  paint.  It 
is  not  improbable  that,  in  these  cases,  the  carbonate  of  lead  is  carried  off  in 
vapour,  in  combination  with  that  of  the  essential  oil  of  tarpentine. 

Stmptoms. — The  diagnostic  symptoms  of  chronio  poisoning  by  lead  are 
well  marked.  There  is  first  pain,  with  a  sense  of  sinking  commonly  in  or 
about  the  region  of  the  umbilicus.  Next  to  pain  there  is  obs^ate  constipation, 
retraction  of  the  abdominal  parietes,  loss  of  appetite,  thint^foBtid  odour  of 
the  breath,  and  general  emaciation.  The  skin  acquires  a  yellowish  or  earthy 
colour,  and  the  patient  experiences  a  saccharine,  stjrptic,  or  astringent  taste  in 
^e  mouth.  A  symptom  of  a  peculiar  natare  has  been  pointed  out  by  Dr. 
Burton  (Med.  Gaz.  xxv.  687,)  namely,  a  blueneas  of  the  edges  of  the  gttmi^ 
where  these  join  the  bodies  of  the  teeth :  the  teeth  are  of  a  brownish  colour. 
Dr.  Chowne  states  Aat  horn  inquiry  and  observation,  he  is  satisfied  that  the 
presence  or  absence  of  this  blue  line  is  not  connected  with  the  administration 
or  non-administration  of  lead.  (Lancet,  Oct*  26,  1844.)  It  has,  however, 
been  so  frequendy  observed,  that  most  pathologists  now  regard  it  as  a  well- 
marked  pathognomonic  symptom.  A  similar  blue  mark  around  the  edges  of  the 
•gums  has  been  noticed  in  other  cases  of  poisoning — as  by  mercurial  prepara- 
tions (ante,  p.  311 ;)  and  it  is  possible  tiiat  in  an  advanced  stage  of  chronic 
poisoning  by  lead  it  may  be  absent,  (see  a  case  by  Mr.  Fletcher,  Med.  Tia»es, 
Feb.  14, 1846,  p.  895):— as  where,  for  example,  the  individual  has  ceased  to 
expose  himself  to  esMuations  of  lead.  Many  facts  tend  to  show  that  it  is  aa 
81 
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Mily  vympton.  The  diMMe  oten  UUc  tht  palient;  end  sAer  death  the  lai^ 
tad  email  inteetinee  are  found  oontractedy— eepecially  the  colon.  The  pereone 
meet  sttbject  to  this  form  of  chronic  poieoningr,  are  workers  in  white  lead  axkl 

fiinters.  Ontof  1880  caeee  received  daring  five  yearn  (1838-43]  into  the 
ariaian  hoapitala,  656  were  among  these  classes  of  workmen.  Or  841  who 
were  workers  in  white  lead,  66  died.  The  workers  in  metals^— plumbers  who 
handle  metallic  lead,  are  but  litde  subject  to  this  disease.  Only  33  cases  of 
this  kind  occurred  in  the  five  years.     (Gaz.  M^d.,  Janvier  17,  1847.) 

M9orpiian.''^M,  Grisoll^  made  numerous  anidyses  of  the  fluids  and  viscera 
in  fatal  cases  of  painter's  colic,  without  detecting  any  traces  of  the  metal.  The 
urine  of  workmen,  employed  in  white4ead  manufactories,  has  been  repeatedly 
examined,  but  no  lead  has  been  discovered  in  it.  This  was  owinr  probably 
to  some  dsfect  in  die  analysis,  or  to  the  very  small  quantity  absorbed ;  because 
the  tests  for  lead  are  remarkably  delicate,  and  would  detect  it  were  it  in  no 
lai^r  proportion  than  the  168,000th  part  of  the  liquid  examined.  Recent  re» 
searches  have  shown  that  the  metal  is  absorbed  in  some  form,  probably  in  aU 
cases  of  lead«poisoning ;  and  as  a  singular  proof  of  the  absorption,  and  diflusion 
of  the  metallic  salt  in  cases  of  lead*colic,  it  may  be  mentioned  diat  sulphuret 
of  lead  is  formed  in  these  subjects  on  the  surfsice  of  th.e  skin,  during  the  em- 
ployment of  sulphureous  baths.  This  appears  to  show  that  the  poison  is 
eliminated  through  the  skin.  Lead  has  been  discovered  by  Professor  Coazi 
in  the  blood  of  persons  labouring  under  this  disease,  and  in  one  case  Dr. 
Inman  discovered  it  in  the  cerebeUum.     (Med.  Gaz.  xxxviii.  380.) 

In  the  following  instance  of  poisoning  by  paint,  I  have  reason  to  believe  that 
ft  existed  in  the  milk.  A  few  years  since  a  cow  drank  up  a  huge  quantity  of 
paint,  of  which  carbonate  of  lead  was  the  chief  ingredient.  The  animal  suf- 
fered severely  ;--sulphate  of  soda  was  largely  exhibited,  and  the  cow  even- 
tually recovered.  While  the  animal  was  labouring  under  the  effects  of  te 
poison,  a  quart  of  milk  was  drawn  from  it,  put  into  a  glass  botde,  and  sent  to 
.me  for  examination.  I  found  that  sulphuretted  hydrogen  gas  gave  with  it,  a 
minute  black  flaky  precipitate,  which  appeared  to  be  sulphuret  of  lead.  I 
tried  several  other  specimens  of  milk,  obtained  in  the  usual  way  from  London 
dealers,  without  finding  that  they  were  in  the  least  affected  by  a  current  of  sul- 
phuretted hydrogen  gas.  (See  Guy's  Hos.  Rep.  No.  xii.  O.  S.)  Thii  result 
seems  to  show  that  in  poisoning  by  this  salt  of  lead  the  metal  is  taken  up  in 
some  form  and  excreted. 

In  the  TnxATifBirr  of  these  cases  of  chronic  poisoning  it  has  been  proposed 
to  use  sulphuric  aeid  and  sulphuretted  waters.  Experience  has  however, 
shown  that  they  are  quite  inefficacious.    (Orfila,  i.  686.     Galtier,  i.  676.) 

Watir  Poisonbd  by  LiAD.-«One  other  form  of  poisoning  by  carbonate  of 
lead  is  of  some  interest  to  the  medical  jurist,— I  allude  to  the  impregnation  of 
Vfoier  with  this  substance  by  contact  with  metallic  lead.  This  metal,  it  is 
well  known,  is  largely  used  for  water-cisterns  and  pipes ;  and,  under  certain 
circumstances,  hydrated  oxide  and  carbonate  of  lead  are  apt  to  be  formed  in 
large  quantity,  and  to  be  diffused  in  the  water.  It  has  been  supposed  that  car- 
twroc  acid  contained  in  water  would  partially  dissolve,  and  suspend  the  car- 
bonate in  it ;  but  in  saturating  water  with  carbonic  acid,  over  finely  divided 
iteibonate  of  lead,  it  was  not  found  on  filtration  that  any  perceptible  portion  had 
been  dissolved*  This  conversion  to  carbonate  is  chiefly  observed  to  take  place 
with  new  lead,  or  the  metal  which  has  a  bright  and  polished  surface  ;  but  it 
is  remarkable  diat  when  lead  is  alloyed  with  l*300th  part  of  arsenic  it  remains 
unaffected  by  Water.  Old  lead  does  not  easily  produce  the  oxide  or  the  car- 
bonate, the  tnetal  being  protected  by  the  crust  which  is  already  formed  on  it 
and  irmly  adheres  to  it.  It  is  important  for  the  medical  jurist  to  bear  in  mind 
ihat  the  purer  life  water  or  the  lees  saline  matter  it  oontsins,  the  more  it  is 
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Kibfe  to  aequiw  diit  pobonow  impvegnrntion ;  but  pure  water  has  no  effect 
vhaleTer  viileM  dteie  be  free  aeoeee  ef  air.  When  water  thns  contaminated 
with  earbonale  ef  lead  ia  naed,  aympioma  of  poisoning  may  suddenly  affed 
»  whole  faauly*  withoat  the  cause  being  at  first  apparent ;  or  one  or  more 
«aeee  of  ehionie  poieoiiing  by  lead*  may  vnezpectediy  show  themselves  among 
tho  members  of  a  hoosehold  where  such  water  is  drunk.  This  subject  has 
been  most  folly  ex9miDed  by  Dr.  Christison.  I  have  repeated  his  experi* 
ments,  and  made  some  others,  the  details  of  which  will  be  found  elsewhere. 
(Guy'e  Hopp.  Rep.  No,  vi.  O.  8.) 

There  aie  two  kinds  of  ifater  liable  to  become  poisoned,  when  kept  in  con* 
taet  with  lead  under  a  free  aeoess  of  air.  1.  That  which  abounds  in  carbonic 
acid  f  %f  that  whioh  contains  litde  or  no  saline  matter.  Of  this  last  we  have 
iastpnces  in  distilled  water,  pure  rain  water,  or  remarkably  soft  water.  With 
respect  to  highly  carbonated  water,  this  may  be  known  by  boiling  a  portion  in 
a  flask  or  retort,  and  conducting  the  gaseous  prodi|ctB  into  a  solution  of  sub* 
acetate  of  lead.  Lime-water  will  also  serve  ap  a  test  for  gaseous  carbonic  acid, 
although  it  is  not  so  delicate.  The  second  kind  of  water  is  known  by  evapo^ 
fating  at  least  a  gallon  to  dryness,  and  noting  the  weight  of  saline  matter  ob? 
taiAM.  If  this  form  less  than  the  19,000th  part  of  the  weight  of  the  water, 
it  ia  liable  to  acquire  an  impregnation  from  lead.  The  Thames  water  contains 
aboot  the  7000th  of  its  weight  of  saline  matter  i  and  I  have  kept  m  this  water 
for  nine  years  ^  mass  ^f  lead,  exposing  fiftyieight  square  inches  of  surface, 
without  any  carbonate  being  prodnced.  As  the  water  was  slowly  lost  by 
evapoiatiDq,  the  qqantity  was  made  up.  Distilled  water  treated  in  like  manner 
dorutt  the  same  period,  has  prodnoed  a  Tory  considerable  quantity  of  hy« 
dratra  oxide  and  carbonate  of  lead.  A  mixture  of  equal  parts  of  river  and  dUs^ 
tilied  water  had  no  action  on  lead ;  consequently  a  preservative  effect  existed 
where  the  proportion  of  saline  matter  cotdd  not  have  been  greater  than  the 
14,000th  part  The  Bdinbnigh  water,  according  to  Dr.  Christison,  contains 
abcmt  the  12,000th  of  its  weight  of  saline  matter;  and  it  has  but  a  feeble  action 
on  lead.  That  used  at  'rpnbridge  some  years  since,  contained  only  the 
88,090th  part,  a  quantity  so  small,  that  with' a  knowledge  of  these  facts,  it  is 
not  surprising  the  water  should  have  become  contaminated  with  lead,  and  have 
given  rise  to  lead-colie  among  the  inhabitants.  The  same  fhct  has  been  more 
recently  observed  in  the  water  of  Southampton. 

This  chemical  production  of  hydrated  oxide  and  carbonate  of  lead,  takes 
place  with  extreme  rapidity.  On  putting  a  fresh-scraped  piece  of  the  metal 
into  about  three  ounces  of  distilled  water,  I  have  observed  a  milky  film  to  be 
formed  around  it,  in  the  clear  sunshine  of  summer,  in  the  coune  of  a  few  mt- 
antes;  and  in  twenty-four  hours  a  thick  crystalline  sediment  of  carbonate  of 
lead  was  deposited.  Rain-water  collected  direcdy  from  the  atmosphere,  had 
the  same  property :  but  that  which  had  passed  over  roofs  of  slate  or  tile,  was 
more  slowly,  and  in  some  instances  not  at  all  affected.  This  production  of 
hydrated  oxide  and  carbonate,  by  contact  with  bright  lead,  is  a  very  good  test 
of  the  absolute  purity  of  distilled  water;  and  conversely  tliis  experiment  is  the 
beat  that  can  be  suggested,  for  determining  whether  any  particular  kind  of 
wmter  is  liable  to  acquire  a  poisonous  impregnation  from  that  source.  If  the 
firesh  metallic  surface  remain  bright  after  s<«ie  days,  or  only  acquire  a  fhint 
jneniBtation  of  sulphate; — and  hydrosulphuret  of  ammonia  does  not  give  a 
brown  tint  to  the  water,  there  is  but  litde  danger  of  its  becoming  poisoned  with 
lead.  Water  which  does  not  acquire  a  poisonous  impregnation  by  contact 
with  lead,  may,  however,  become  poisoned  if  the  vapour  which  slowly  rises 
from  it,  comes  in  contact  with  the  metal.  Thus  leaden  covers  to  cisterns,  or 
Mrtially  filled  cisterns,  aro  generally  corroded  by  the  pure  water  which  comes 
an  eontaet  with  the  l«ad  as  a  result  of  evaporation. 
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My  experiraente  have  led  me  to  the  ooneliiaioii,  &at  Sulphttte  ofKnH  H  the 
salt  which,  by  its  presence  in  most  kinds  of  haid  water,  prewnts  this  aetion 
pn  lead.  When  this  salt  forms  only  the  6,000th  part  of  itte  weight  of  water, 
no  carbonate  of  lead  is  produced ;— and  the  sidphate  of  lime,  dissolved  in  iim 
or  in  a  larger  proportion  in  distilled  water,  will  confer  on  it  ^le  properiieB 
possessed  by  river-water.  Sulphate  of  lead  appears  to  be  slowly  foraied;  ^is 
closely  invests  the  metal,  and  prevents  the  production  of  any  oxide  or  loose  ery«- 
talline  carbonate.  Thus  then  a  water,  which  is  abundantiy  precipitated  by  a 
salt  of  barytas,  and  by  oxalate  of  ammonia,  is,  caeteris  paribus,  not  ve/y  likely  to 
five  rise  to.  lead-colic  by  passing  through  leaden  [Hpea,  or  by  being  preserved  in 
leaden  cisterns.  The  facts  connected  with  the  contamination  of  water  hy  lead, 
are  of  peat  interest.  In  a  trial  which  took  place  at  the  Surrey  Lent  Assises, 
1845,  (Solomon  v.  Lawson,  see  ante,  p.  02,  also  Law  Times,  May  16,  1846, 
135,)  these  facts  were  of  some  importance,  and  the  effects  of  water  so  poiMmed, 
on  the  system,'  were  closely  investigated. 

Dr.  Christison  has  observed,  that  water  may  contain  lead,  altiiough  per* 
fectly  transparent  when  drawn.  The  lead  may  be  dissolved  in  the  state  of 
hydrated  oxide ;  this  will  become  converted  to  carbonate  on  exposure  to  air. 
According  to  this  experimentalist,  it  is  not  carbonate  of  lead  whidi  is  produced 
hy  the  continued  action  of  pure  water  on  this  metel,  but  a  permanent  compound, 
«— formed  of  two  equivalente  of  carbonate  of  lead  and  one  of  hydrated  oxide. 
.Water  thus  imprecated  with  carbonate  and  oxide  of  lead,  may  be  partially  de- 
prived of  lead  by  filtration  through  animal  charcoal.  It  need  hardly  be  oIk 
served,  that  much  saline  matter  may  be  present  in  water,  and  yet  the  lead 
may  become  rapidly  affected ;  for  the  salts  may  not  be  of  a  kind  to  have  any 
preservative  property.  The  deposit  which  takes  place  on  leaden  cisterns  is 
often  ignorantly  regarded  as  the  result  of  the  hardness  of  water ;  it  is  scraped 
off,  and  a  fresh  surface  of  metal  is  exposed ;  so  that  in  a  case  of  this  kind, 
water  from  a  particular  cistern  may  have  been  for  a  long  time  used  with  im- 
punity, and  yet  suddenly  give  rise  to  symptoms  of  lead-poisoning,  probably 
to  the  surprise  of  the  medical  attendant  and  the  parties  affected. 

Analysis.— -Carbonate  of  lead  is  a  solid  white  powder,  insoluble  in  water, 
and  immediately  blackened  by  sulphuretted  hydrogen  or  hydrosnlphuret  of 
ammonia*  I .  When  heated  on  platina,  it  leaves  a  residue  of  yellow  or  orange- 
coloured  oxide  of  lead,  soluble  in  nitric  acid.  2.  The  carbonate  is  easily  die- 
solved  by  diiuted^itric  acid  with  effervescence,  which  shows  that  it  contains 
carbonic  acid.  Tlie  oxide  of  lead,  combined  with  nitric  acid,  may  be  readily 
detected  by  the  tests  already  mentioned.  If  the  carbonate  be  mixed  with  sul- 
phate of  lead  or  sulphate  of  barytes,  these  bodies  will  remam'  undissolved  by 
nitric  acid.  The  salt  may  be  easily  reduced  on  charcoal  by  the  blow-pipe, 
and  metallic  lead  procured.  In  chronic  poisoning  by  carbonate  of  lead,  the 
poison  is  not  likely  to  be  found  in  the  stomach :  it  existe  only  in  the  tissues  of 
the  body,  and  from  these  it  may  be  separated  by  the  usual  process  of  incinera* 
tion.  (See  ante,  p.  352.)  The  presence  of  hydrated  oxide  or  carbonate  of 
lead  in  water,  is  immediately  indicated  by  its  acquiring  a  brown  colour,  on 
adding  to  it  a  solution  of  hydrosnlphuret  of  ammonia.  When  the  carbonate  of 
lead  is  suspected  to  exist  in  organic  solids,  its  presence  may  be  known,  net 
merely  by  the  substance  acquiring  a  dark  colour  on  treating  it  widi  the  hydro- 
snlphuret of  ammonia,  but  by  ito  becoming  of  a  bright  yellow  on^adding  to  it 
a  few  drops  of  acetic  acid  and  a  solution  of  iodide  of  potessium. 

SULPHATE  OF  LEAD. 

This  salt,  owing  to  ite  great  insolubility,  is  not  commonly  considered  to  be 
poisonous.    It  is,  perhaps,  not  more  insoluUe  than  carbonate  of  lead,  ealoneb 


CBEOUATE  or  LfiAD.     AHALY8I8.  965 

or  8cheele*s  green  and  yet  these  Babetanees  are  known  to  act  on  the  body. 
There  is,  however,  good  reason  to  believe  that  its  action,  if  any,  is  considenii 
"bly  less  than  that  of  the  other  salts  of  lead :  and  on  this  fact,  the  antidotal  treat- 
ment of  lead-poisoning  by  alkaline  sulphates,  is  based.  A(.  Dupasqnier  ascer* 
tained  that  sevenl^seven  grains  of  the  snlphate  might  be  given  to  a  dog  kept 
fasting  for  twenty-four  hours,  without  exciting  vomiting  or  any  other  unplea- 
asttt  83rmptoins.  The  dog  was  kept  four  days,  and  the  dose  produced  no  effect. 
On  kilMng  the  animal,  and  inspecting  the  body,  there  were  no  abnormal 
appearances*  Doses  of  IM  and  300  grains  were  given  to  other  dogs, 
without  producing  symptoms  of  poisoning  (Consult  M^d.  h6^.  1848,  p.  15«) 
Oifila  states  that  he  gave  to  a  dog  554  grains  in  a  finely  pulverised  state,  with« 
oat  any  injurious  efliscts  resulting.  The  dog  ate  his  food  as  usual  the  fojlowt 
mg  dby  (Op.  citt  i*  090,)  These,  therefore,  are  strong  facts  in  iiaivour  oif  the 
sulphate  being  inert  In  a  oase  of  acute  poisoning,  owing  to  the  administrav 
lion  of  antidotes,  this  salt  of  lead  may  be  found  in  the  stomach  scattered  in 
white  masses  over  the  mucous  membrane.  Being  very  heavy,  it  will  not  be 
difficult  to  separate  it  by  decantation;  and  as  it  is  quite  insoluble  in  water  and 
most  acids,  it  will  be  proper  to  describe  the  method  of  determining  ito  nature. 
ANALTsiSt-^ulphate  of  lead  is  a  white  solid,  resembling  the  carbonate  by 
ite  insolubility  in  water,  but  differing  from  it  in  not  being  soluUe  in  acids,  ex- 
cept in  strong  muriatic  acid  (on  boiling)  withoi|t  effervescence;  1.  When 
dropped  into  the  hydrosulphuret  of  ammonia,  it  is  blackened;  and  thus  it  is 
known  from  the  sulphate  of  barytes,  which  it  otherwise  resembles.  2*  When 
heated  on  platina-foil,  it  remains  unchanged,  or  becomes  only  slighdy  dark- 
ened, if  any  organic  matter  be  mixed  with  it,  or  the  flame  of  the  lamp 
come  in  contact  with  it.  3.  When  suspended  in  water,  ^nd  a  current 
of  sulphuretted  hydrogen  is  passed  through  it, — black  sulphuret  of  lead  is 
precipitated  (for  the  analysis  of  which  see  ante,  p«  353,)  and  sulphu- 
ric acid  is  dissolved  by  the  water,  in  which,  after  evaporation  to  get  rid  of 
the  sulphuretted  hydrogen  gas,  it  may  be  detected  by  the  appropriate  test, 
namely^  a  salt  of  barytes.  Or  4th,  Heat  the  sulphate  Qver  a  spirit-lamp  in  a 
small  glass  tube  with  its  bulk  of  cyanide  of  potassium.  It  is  thus  converted 
to  suljmuret.  A  portion  of  this  may  be  digested  in  water  and  nitric  acid,  and 
a  solution  is  obtained  in  which  oxide  ef  lead  is  indicated  by  all  the  tests.  Ano- 
ther portion,  placed  on  a  glazed  card  wetted  (see  p,  174,  ante,)  indicates  that 
the  salt  was  a  sufphate,  by  the  production  of  a  svlphuref^  and  tne  formation  of 
a  brown  stain  of  sulphuret  of  lead  on  the  card. 

CHROMATE  OF  LEAD. 

This  is  a  poisonous  salt  of  lead,  well  known  by  its  brilliant  yellow  colour. 
It  is  to  be  procured  at  all  colour-shops,  and  may  therefore  easily  give  rise  to 
accidents.  I  have  not  met  with  any  instance  of  poisoning  by  it  in  the  human 
subject,  but  it  would  doubtless  act  like  the  other  salts,  t.  r,  by  producing  para^ 
lysis  or  painter's  colic  when  frequently  exhibited  in  small  doses,  and  symp^ 
toms  of  irritation  when  taken  in  large  quantities.  The  chronic  acid  would 
also  operate  as  an  irritant.  It  is  sometimes  used  for  giving  a  yellow  colour  to 
confectionary,  and  when  mixed  with  indigo,  a  green.  In  this  state  it  has  pro- 
duced colic  and  other  alarming  symptoms.     (See  Ann.  d'Hyg.,  1629,  421.) 

Analysis. — The  intense  yellow  colour  of  this  compound  distinguishes  it 
from  all  other  substances,  except  orpiment  and  sulphuret  of  cadmium.  From 
these  it  is  well  known,  by  being  immediately  turned  of  a  greenish  black  colour 
by  sulphuretted  hydrogen  or  the  hydrosulphuret  of  ammonia.  It  is  quite  insoluble 
in  water,  but  is  soluble  in  nitric  acid,  in  potash  (in  which  respect  it  resembles 
•orpiment,)  and  in  muriatic  acid,  which  forms  with  it  chloride  of  lead,  and  a 
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mixture  of  muriatic  and  chromic  acids.  On  boilmg  thi«  mixture,  dtkkrine  iff 
evolved,  and  green  oxide  of  chrome  ia  set  free.  When  lonff  boiled  with  cav- 
bonate  of  potash,  it  forms  insoluble  carbonate  of  lead,  and  swibk  ohiomale  of 

potash. 

IODIDE  OF  LEAD. 

This  is  a  crystalline  compound  of  a  rich  golden  yellow  colour.  But  litde 
is  known  concerning  its  poisoning  properties.  In  one  experiment  M.  Paton 
gave  nine  grains  and  a  quarter  to  a  cat:  after  four  hours  no  particular  effects 
were  manifested.  The'dose  was  then  repeated.  There  was  no  vomiting,  but 
in  twelve  hours  the  animal  was  uneasy,  refused  all  kinds  of  nourishment,—^ 
lost  power  in  its  hinder  legs, — appeared  to  suffer  from  violent  colicky  pains^ 
and  died  in  three  days.  There  were  no  marks  of  inflammation  in  the  alimen- 
tary  canal,  but  there  was  a  yellow  patch  near  the  pylorus.  (Orfila,  i.  703.) 
So  far  as  this  experiment  will  enable  us  to  judge,  the  iodide  of  lead  is  a  very 
active  poison. 

Chemical  analysis. «-This  compound  is  of  a  brilliant  yeUow  colour.  It  is 
soluble  in  about  twelve  hundred  parts  of  cold,  and  two  hundred  of  bofling 
water.  It  is  also  soluble  in  caustic  potash,  and  in  strong  muriatic  acid.  It  is 
decomposed  by  nitric  acid,  iodine  is  set  free,  and,  on  evaporating  the  liquid  to 
dryness,  nitrate  of  lead  is  obtained  as  a  residue.  This  may  i^  dissolved  in 
water,  and  tested.  The  iodide  of  lead  is  used  in  the  form  of  an  ointment.  It 
constitutes  one^ninth  by  weight  of  this  preparation.     (Uko.  Plvmb.  Ion.  P.  L.) 

SULPHURET  OF  LEAD. 

This  compound,  which  is  black,  is  not  possessed  of  any  poisonous  proper* 
ties.     It  may  be  analysed  by  a  process  already  described.    (See  ante,  p.  8M«) 

OXIDES  OF  LEAD. 

The  yellow  oxide  (massicot,)  and  the  brown  oxide  (peroxide,)  are  but  litde 
known  except  to  chemists.  Litharge  and  minium  or  Red  lead  are,  however* 
much  employed  in  the  arts,  and  have  sometimes  given  rise  to  accidental  poi- 
somng.  Liquids  used  for  culinary  or  dietetic  purposes,  especially  if  ther 
contain  a  free  actV,  are  liable  to  become  impregnated  with  oxide  of  lead, 
derived  from  the  glaze  of  the  vessel  in  which  diey  are  kept,  and  to  form  pow 
sonous  salts.  If  vinegar  be  used,  acetate  of  lead  may  result  Lithaige-giaze 
is  also  easily  dissolved  by  alkaline  ox  fatty  substances.  The  eating  of  dripping, 
or  the  fat  of  meat,  baked  in  a  newly  glazed  vessel,  has  thus  been  known  to 
give  rise  to  slight  attacks  of  colic ;  while  the  symptoms  were  referred  by  the 
party  to  some  substances  mixed  with  the  food.  A  case  in  which  the  whole  of 
the  members  of  a  family  were  thus  poisoned,  will  be  found  in  the  Lancet, 
(July  4, 1846,  p.  27.)  When  articles  of  tliis  kind  are  impregnated  with  onde 
of  lead,  the  fact  is  immediately  known  by  their  being  tamed  more  or  less  of  a 
brown  colour  by  hydrosulphuret  of  ammonia.  All  newly  riaaed  vessds  yvAA 
more  or  less  traces  of  lead,  on  boiling  in  them  acetic  acid  or  caustic  potaslu 
in  this  way,  the  poisonous  nature  of  the  glaze  may  be  tested:— 4he  oxide  of 
lead  being  dissolved  by  the  acid  or  the  alkali.  Litharge  was  formerly  much 
used  to  remove  the  acidity  of  sour  wine,  and  convey  a  sweet  taste*  Acetate 
of  lead,  or  some  other  vegetable  salt  of  the  metal,  is  in  these  cases  formed  ; 
and  the  use  of  such  wine  may  be  productive  of  alarming  symptoms.  Many 
years  since  a  fatal  epidemic  colic  prevailed  in  Paris  owing  to  this  cause  :*-tlie 
adulteration  was  discovered  by  Fourcroy,  and  it  was  immediately  suppiessed. 
Sucdi  wine  is  known  by  its  being  blackened  by  hydrosulphuret  of  \ 
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Snuff  hMM  heem  kiiowB  to  be  adultenled  with  red  lead:  in  one  ioetance  thie 
mixture  is  suppoeed  to  have  caused  death,  and  in  another,  it  gave  rise  to 
alarmiog  symptomsy  (Med.  Gaz.  zzxiL  138;  alao  Ann*  d'Hyg,  1831)  ii. 
lOTO 

Mr.  Scanlan  has  called  attention  to  the  fact,  that  oxide  of  lead  is  sometiines 
present  in  distilled  water,  when  leaden  pipes  have  been  used  for  the  purpose 
of  condensing  the  vapour.  It  appears,  however,  to  be  rapidly  converted  to 
carbonate,  and  thus  rendered  insoluble.  (Pharm.  Joum.,  Aug.  1844.)  Ac* 
cording  to  Colonel  York,  hydrated  oxide  of  lead  is  always  formed  and  disr 
solved  when  a  bright  surface  of  lead  is  exposed  to  air  in  contact  wiUi  pure 
water.  This  gen^sman  thinks  that  it  is  permanently  held  in  solution;  but 
unless  the  absorption  of  carbonic  acid  from  the  air  be  in  some  way  prevented, 
It  is  not  easy  to  see  why  it  should  not  become  speedily  converted  to  carbonate, 
md  rendered  insoluble.  (Pharm.  Joum.,  Dec.  1845,  279.^  I  have  not  found 
any  trace  of  lead  in  water  afler  filtration,  where  the  water  nad  been  for  a  short 
time  exposed  to  air.  Mr.  Phillips  has  arrived  at  the  same  result  (Pharm, 
Jonrn.,  Jan.  7,  1845.)  This  negative  effect  has  been  attributed  to  the  absorb* 
ing  action  of  the  filter ;  but  this  explanation  does  not  appear  to  me  to  be  satis- 
&ctory« 

Faiaoned  lowe. — ^Lead-shot  are  much  employed  for  the  purpose  of  cleaning 
wine-botdes,  and  pellets  are  frequently  lefl  in  the  bottles.  A  question  has 
arisent  whedier  unne  introduced  into  them,  is  liable  to  acquire  a  poisonous 
iBi|nregnation  from  lead.  I  have  found,  when  the  shot  are  in  moch  laxger  pro* 
portion  than  could  ever  be  left  by  accident  in  a  wine*bottler-that  good  wine, 
whether  port  or  sherry,  becomes  only  very  slowly  impregnated  with  lead. 
After  two  or  three  months  a  white  sediment  had  formed,  but  np  lead  was  dis- 
solved ;  after  thirteen  months,  the  port  wine  retained  its  colour,  and  scarcely 
3f  portion  of  lead  was  dissolved  by  it;  the  sherry  had  become  darker  in 
our,  and  the  presence  of  lead  was  very  evident  in  it.  After  the  lapse  of  six 
years,  the  port  wine  still  had  a  dull  red  colour,  and  gave  only  faint  traces  of 
isad  with  hydrosulphnret  of  ammonia  and  sulphuretted  hydrogen  gas : — the 
dierry  had  acquired  a  very'pale  straw  colour,  and  was  pretty  strongly  im« 
pi^gBated  with  lead.  Thus,  then,  even  under  the  most  favourable  circum- 
stances, good  wine  is  but  slowly  contaminated  by  contact  with  lead-shot,  and 
white  wine  more  than  red.  Very  acid  wines,  such  as  those  made  from  the 
eorraiit  or  gooseberry,  may,  however,  become  much  more  rapidly  impregnated 
with  the  metal,  and  in  a  quantity  sufficient,  to  produce  colic  or  other  serious 
ijrmptoms. 

CuUr  is  apt  to  become  poisoned  with  the  salts  of  lead  when  it  comes  in 
eontaet  with  this  metal.  It  has  been  generally  supposed  that  the  only  poison^ 
ow  eomponnd  produced  in  this  case  is  die  insoluble  malate ;  and  it  appears 
firom  an  accident  which  occurred  lately  in  France,  where  six  persons  were 
seiaed  with  symptoms  of  lead-poisoninff  from  drinking  cider,  that  Ohevallier 
and  OUivier  discovered  that  the  salt  which  caused  the  symptoms  was  the 
■ttlate  of  lead.  A  laige  quantity  of  acid  may  probably  suspend  this  and  other 
vegetable  salts  which  are  reputed  to  be  insoluble ;  or  it  may  happen  that,  hke 
the  carbonate  of  lead  in  water,  the  insoluble  salts  may  be  difiused  through  the 
liqaid,  and  suspended  in  an  extreme  state  of  division.  In  some  instances,  the 
Otfbonate  of  lead  itself  may  be  formed  and  act  as  the  poison.  A  case  of  this 
kind  has  been  already  given.    (See  ante,  p.  359^ 

New  rumy  as  it  is  made  in  the  West  Indies,  often  contains  lead  derived  from 
the  worm  <rf  the  still,  and  lead-colic  frequently  attacks  those  who  drink  it. 
OU  rumf  on  the  other  hand,  is  by  no  means  unwholesome,  and  is  therefore  in 
gieal  demand.  Dr.  Traill  gives  the  following  explanation  of  this  difference  in 
pttqperties.    He  found  that  the  rum  which  was  received  in  glass-botdes  from 
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Uie  8tiU,  was  always  impi^piat^  with  lead ;  bat  when  kept  in  oak-casks,  the 
tannin  of  the  oak  is  slowly  dissolved  by  the  spiiit,  and  precipitates  the  lead  in 
an  insolnble  fonn,  the  spirit  thereby  becoming^  perfectly  wholesome.  He  has 
augipested  that  a  little  decoction  of  oak-bark,  added  to  die  new  ram,  would 
tender  it  equally  innoxious.    fOutUnes,  112.) 

Sugar. -^li  has  been  found  tliat  sugar  is  sometimes  the  medium  of  oonveyinf 
lead-poison  into  the  system,  and  giving  rise  to  attacks  of  colic  in  those  who 
partake  of  it  Dr.  Jackson  has  reported  an  instance  of  this  kind,  in  which 
several  persons  ^lost  their  lives,  and  many  others  were  attacked  with  paralysis 
nnd  colic,  who  had  partaken  of  sugar  which  had  probably  been  kept  m  leaden 
reservoirs.  Lead  was  discovered  in  the  sugar  in  large  quantity.  (Med.  Gas. 
xvii.  1030.) 

Analysis. — ZAtharge  is  commonly  seen  in  reddish  or  yellow-cdoured  scaly 
oystals,  insoluble  in  water,  but  soluble  in  great  part,  or  if  pure,  entirely  in  di- 
luted nitric  acid.  The  solution  possesses  all  the  characters  of  nitrate  of  lead. 
Minium  or  Red  lead  is  commonly  seen  as  a  rich  orange-red  powder; — it  is  par- 
tiaUy  dissolved  by  acids,— a  portion  of  brown  peroxide  being  left.  The  solution 
gives  the  usual  reactions  with  the  tests  for  lead.  Both  of  these  oxides  are  easily 
reduced  on  charcoal  by  the  aid  of  a  blow-pipe;  or  by  mixing  them  with  pastes 
^—painting  with  this  mixture  a  piece  of  card,  drying  it  and  burning  it,  when 
metallic  lead  is  immediately  produced.  Minium  is  known  from  Vermilion 
among  other  properties  by  its  being  blackened  by  hydrosulphuret  of  ammonia ; 
from  Red  oxide  of  mercury,  by  the  action  of  nitric  acid,  as  well  as  by  the  effect 
of  heat;  Red  oxide  of  mercury  when  heated  is  entirely  dissipated  into  oxygen 
and  mercury, — minium  gives  off  oxygen,  but  remains  fixed  as  an  orange-yel- 
low oxide  (rf*  lead.  Red  lead  is  a  common  colouring  matter  in  red  wafers,  or 
wafer-cake,  used  for  destroying  vermin.  The  brown  or  peroxide  of  lead  doek 
not  often  require  to  be  examin«l.  It  is  converted  to  yellow  protoxide  soluble 
In  nitric  acid,  by  boiling  it  with  a  few  grains  of  gallic  acid. 

ErrscTS  op  bxtbrnal  application.—- Oxide  of  lead  and  the  salts  of  this  metal, 
have  been  known  to  affect  the  system  even  when  applied  to  the  skin.  Most 
haif'dyes  are  composed  of  a  mixture  of  lime  and  oxide  or  a  subsalt  of  lead. 
(See  Ann.  d'Hyg.  1882,  IL  324.)  The  k>ng-continued  use  of  these  preparatkMis 
may  give  rise  to  symptoms,  for  the  origin  of  which  a  practitioner  might  not  be 
able  to  account  Dr.  Bruck  of  Hanover  observed  that  a  violent  ophthalmia  was 
induced  in  a  lady  who  had  used  for  djring  her  hair,  a  substance  called  Poudrt 
d'ltalie,  whksh  on  chemical  analysis  was  found  to  consist  of  lead  and  Nme, 
(Med.  Gaz.  Nov.  1842.)  The  facts  connected  with  poisoning  by  lead  or  its 
preparations,  applied  externally ^  are  of  some  interest.  ^  They  oommonly  assume 
the  form  of  chronic  poisoning.  Even  the  pure  metal  frequently  handled  may 
thus  find  its  way  into  the  system,  unless  strict  cleanliness  be  observed.  Among 
the  cases  mentioned  by  Orfila  is  one  of  a  female,  who  was  In  the  habit  of  apply- 
ing for  a  k)ng  period  to  her  face  and  neck,  a  cosmetic  containing  a  preparation 
of  lead.  After  six  months  there  were  the  usual  symptoms  of  chronic  poisoning 
(ante,  p.  361.)  This  female  ultimately  became  blind  and  paralytic,  and  soon 
afterwards  died.  In  another  instance  the  symptoms  had  become  so  firmly 
established  before  the  cause  was  suspected,  that  no  treatment  sufficed  to  relieve 
them.  (i.  680.)  Notwithstanding  these  facts,  M.  Tanquerel  does  not  consider 
that  serious  symptoms  can  be  produced  by  preparations  of  lead  coming  in  con- 
tact with  the  unbroken  skin.  If  the  skin  be  abraded,  then  absorption  may  take 
place-rapidly.  A  case  is  reported  by  Taufflieb,  in  which  the  fieqaent  applk»- 
tion  of  lead-plaster  to  an  uteer  of  the  leg,  was  followed  in  less  than  three  months 
by  all  the  symptoms  of  chronte  poisoning.  (GMtier,  L  698.)  The  use  of  simple 
lead- wash  in  cutaneous  disorders  has  not  been  attended  with  any  injuriotts 
efiscts. 
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AQMDg  the  pbannaoeotlcal  peepandoos  Cmt  egctenud  uie»  kite  tbe  oompcMCtioQ 
of  which  lead  enters*  18  the  Compound  ointment  of  lead  (U^a  Plumbi  Comp^) 
the  basis  of  which  is  lead-plaster,  the  other  ingredients  being  challc,  vinegar,  and 
olive  oil ;  the  Ointment  of  iodide  of  lead  (Uno.  Ptuim  Iodioi,)  see  ante,  p.  366 ; 
Cerate  df  acetate  of  lead  (Ceratum  Plumbi  Acetatis,)  a  mixture  of  acetate  of 
leid,  wlMte  wax,  and  oKve  oil,  the  salt  of  lead  forming  but  a  very  small  propor- 
tloD;  Compound  lead-cerate  (CauToit  Plumbs  Comf^)  consisting  of  a  solotioQ 
of  snbaeetate  of  lead,  wax,  dive  oil,  and  camphor,-*thki  is  commonly  known  as 
Oauiard^a  teraief  Lead^-plaster  (EBtFLASTEUM  Plumbi,)  prepared  with  oxide  of 
lead,  olive  oil,  and  water.  Lastly,  the  Lianoa  Plumbi  Diacbtatm,  which  has 
beea  already  described  under  the  name  of  Goulard's  extract  of  lead.  (See  ante, 
p^  967.)  Any  of  these  profianitioDS  Bsay  be  brought  for  analysis  as  poisons  $ 
thsy  are  refunded  as  such  t^  alow  dass  of  criminids,  and  may  be  administered 
in  an  attempt  to  destroy  life. 


CHAPTER  XXVin. 

OOPPDI— HffinOTB  PRODQCBD  BT  TBI  METAL  Aim  ITS  ALLOTS.  BLUB  VmUOL.  STMT- 
TOMS.  CmtONIC  POnORUia  POST-MORTBM  APPBARANCBS-^TRBATMBNT.  POISON^ 
nra  Wt  VBRM0B18— SUBGBLORmB  OP  OOPPBR — CARBONATfr— BCHEBLB's  GRBEN— « 
OnnilCAL  AR ALYSiS-^rBSTS— HVaCIAL  CHARACTERS  OP  THE  SALTS.  OXIDBS. 
VRBDrnBR.  COPPBR  Uf  OROARIC  UQUIDS— IN  THB  TISSUBS^«-IN  THB  SOIL  OP  CEMB* 
TWniW  IN  ARTICLBB  OP  FOOD— iSLOW  OR  CNRORIO  PdSONINO— ACTION  OP  WlTBR 
Oil  COPPBR. 

Gtnertil  iteiarif .--Oopper  itself  is  said  to  be  destitute  of  poisonous  properties ; 
bat  it  would  appear  that  when  alloyed  with  other  metals  and  reduced  to  a  finely 
pulverulent  state,  it  may  act  as  a  poison.  A  singular  instance  of  this  kind  oc- 
curred a  few  years  sinca  The  printing  in  gdd,  as  it  is  termed,  is  performed  by 
Baeans  of  a  species  of  bronze  or  copper  alloy.  The  letters  are  printed  with  a 
mixture  of  size  and  gamboge;  and  the  copper  alloy,  reduced  to  such  a  fine  state 
of  division  that  it  floats  in  the  atmosphere  in  an  impialpable  dust,  is  then  brushed 
over  the  surfece.  A  boy  employed  in  this  occupation  was,  on  the  third  day, 
seiaed  with  vomiting  of  a  green-coloured  fluid,  heat  and  constriction  of  the  gbso* 
phagiis,  pain  in  the  stomach,  loss  of  appetite  and  rest,  and  a  severe  itching  in 
all  thoae  parts  which  were  covered  with  hair.  These  on  examination  were 
fimod  to  be  of  a  deep  green  colour.  The  boy  soon  recovered.  About  twelve 
other  persons,  employ^  in  the  same  work,  suffered  from  similar  symptoms  | 
but  this  did  not  prevent  them  from  continuing  the  work.  The  poison  in  this 
case  probably  entered  the  system  through  the  lungs  and  skin.  This  peculiar 
esBect  of  finely  divided  copper  hi  giving  a  green  tint  to  those  parts  covered  with 
haur,  is  mentioned  by  Dr.  Falconer  in  his  Essay  on  the  Poison  of  Copper,  (p.  45) 
published  in  1774. 

Ad  alk>y  of  this  kind,  made  to  resemble  gold,  is  largely  used  in  the  ornament- 
ing of  gingerbread  and  confectk>nary.  I  am  not  aware  of  any  accident  havhig 
occurred  from  its  being  thus  eaten :  but  it  is  a  dangerous  practice,  and  in  France 
Is  espsoially  prohibited  under  a  penalty  by  pdkse  regulationa  (Journal  da 
Cbbnfo,  Fevrier  1847.)  This  alloy  is  easily  known  from  goM  by  its  entire  s6ln» 
bility  in  nitric  add,  forming  a  gre^ishKsoloured  sohition  of  nitrate  of  copper. 

Copper  coins  when  swallowed  may  produce  a  certain  amount  of  poisonous 
sak  from  the  action  of  the  alkaline  chlorides:  but  the  great  danger  to  be  appro* 


370  Fonovous  smcn  of  wounATE  or  consa. 


bended  In  theee  easet  le  that  thej  are  Habla  to  caoae  death  bf  a  mediaiitc^  ao* 
fion.    (See  ease,  ante,  p«  fil.) 

SULPHATE  OF  COPPER. 

AH  the  aaHs  of  copper  are  poiicmons.  The  two  moat  oommonly  known  are 
Che  sfjLraATB  or  blui  ▼rriuoL«  and  the  8otiacbtatb  or  ▼■Roniua.  Theae  a«b» 
atanoea  have  been  frequently  taken  and  adoiiniatered  in  large  doaea  for  the  pof« 
poaea  of  anidde  and  in  attempta  at  murder.  In  the  latter  caae  the  attempla  haa 
been  immediately  diacovered,  owing  to  the  very  atrong  metaflto  taale  poaaoaaed 
by  the  aalt  Thia  would  in  general  render  it  impoasible  that  the  poiaon  ahooid 
be  taken  unknowingly.  With  the  exception  of  theae  adta,  poiaoniog  by  copper 
Ib  usually  the  accidental  result  of  the  common  uae  of  thia  metal  lor  culinary  pur* 
poses. 

Symptoms.— Sulphate  of  copper  has  been  frequently  given  for  the  pnrpoae  of 
procuring  abortion.  In  doaes  of  half  an  ounce  and  upmrds  It  aota'as  a  power- 
ful irritant,  and  in  very  young  children  a  much  less  quantity  would  probably 
suffice  to  kill  The  salt  speedily  Induces  vomiting  of  the  moat  vtolent  kind;  thia 
aometimes  eflfectually  expels  the  poison  from  the  stomach,  and  the  peraon  re- 
covers. The  vomiied  matters  are  remarkable  for  heing  of  a  blue  or  grun 
colour;  and  broken  crystals  of  blue  vitriol  have  been  diaoovered  in  them  when 
the  poiaon  waa  taken  in  a  loosely  pulverulent  stata  If  the  green  cotour  of  the 
vomited  liquids  be  owing  to  altered  bile,  it  win  not  acquire  a  blue  tint  on  addiog 
to  a  portion  of  the  liquid,  a  strong  solution  of  ammonia.  If  a  aalt  of  copper  be 
preaent,  this  change  of  colour  wiU  serve  to  indicate  the  fiu^  There  is  headadi, 
pain  in  the  abdomen,  with  diarrhcoa;  the  pain  ia  of  acolkky  character;  and  in 
aggravated  cases  there  are  apasms  of  the  extremities,  and  convuWona.  Dr. 
Perceval  met  with  a  case  where  the  most  violent  convulsions  were  produced  in 
a  young  female  by  two  drachms  of  the  sulphate  of  copper.  Paralysis,  insensi- 
bility, and  even  tetanus,  have  preceded  death,  when  the  poison  was  adminlatered 
to  animals.  Among  the  sjrmptoms  casually  met  with  in  the  human  aubject,  may 
be  mentioned  jaundice.  This  has  been  observed  to  attend  poisoning  1^  tfatf 
aulphate,  as  well  as  by  Soheele's  green.  The  medldnal  doae  of  sulphate  of  cop* 
per  as  an  emetic  is  from  five  to  fifteen  grains,  and  as  a  tooks  torn  one  to  three 
or  fbur  grains. 

A  woman  swallowed  rather  more  than  Jive  drachme  of  sulphate  of  copper. 
Bmetica  with  albumen  were  freely  given,  but  with  little  benefit  After  thIrty-sIx 
hours  the  pulse  was  small  and  the  &oe  contracted.  There  was  general  uneaal- 
ness,  with  complete  suppression  of  urine.  Stimulants  were  then  exhibited  in  the 
form  of  wine  and  tincture  of  canelto.  This  treatment  appeared  to  do  good,  and 
the  woman  completely  recovered  in  ten  days  after  ahe  had  taken  the  pdtoon. 
(Journal  de  Chimie,  1847,  381,) 

There  are  but  few  histanoes  in  whfch  this  poison  has  proved  flital  in  the 
human  subject  In  1886,  a  gfa>l,  sixteen  months  dd,  put  some  pieces  of  Blue 
etane  (sulphate  of  copper)  whteh  were  given ,  her  to  piety  with,  into  her  mouth. 
In  a  quarter  of  an  hour,  the  chQd  vomited  a  bluish-green  coloured  matter,  with 
pieces  of  sulphate  of  copper  In  it ;  the  skin  was  alternately  cold  and  hot,  but 
there  waa  neither  diarrhosa  nor  convulsions.  The  child  died  in/ot#r  Aotirs,  and 
was  inaensible  before  death.  (Med.  Gaz.  xviiL  p.  742.)  The  coroner  and  jury 
dkl  not  conaiderit  necessary  that  an  inspection  should  be  made;  and  yet  hi  the 
event  of  murder  being  committed  by  the  administration  of  this  substance,  it 
would  be  somewhat  unreaaonably  expected  that  the  medical  witness  should  be 
fully  acquainted  with  the  post-mortem  appearances  produced  by  it ! 

Ckranic  poieoning  btf  eapper.— When  the  symptoms  of  acute  poisoning  have 
paaaed  away,  when  the  cupreous  salt  haa  been  taken  for  a  long  period  in  amaB 
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,  or  Hie  i&AfMaidlMa  been  expoaed  to  enuinelioM  from  oopper-salts,  or 
aOoys,  other  efiects  are  mantterted.  Sometimes  In  acute  pc^aobiog  the  patient 
leoovera  rapidly,  at  othera  he  may  not  be  convaleooent  for  a  month.  The  most 
prominent  after^eflfects  are  excessive  irritability  of  the  alimentary  canal,  attended 
with  frequent  vomitings  eolie,  diarrbm,  and  tenesmus:  and  therl)  is  at  the  same 
liflse  great  prostration  of  strength,  with  emaciation,  tremors  of  the  Ihnbs,  and  oo- 
easkmafly  paralysis;    These  aymptoms  are  witnessed  in  those  Irho  have  far 

Eie  time  taken  small  portions  of  eopper  with  which  their  food  lias  become  accV 
taUy  impiegnated* 

French  pathologists  have  deacrlbed  a  oopper-coHo  to  Which  workers  in  this 
metal  are  liable,  owing,  as  it  is  supposed,  to  the  inhaktion  of  the  fine  dost  of 
eopper  or  its  oxide.  According  to  Orfiia,  it  is  in  some  respects  analc^us  to 
lead-coUck  bat  it  differs  from  it  in  being  accompanied  by  e  greater  degree  of  Ir- 
ritation iq  the  alimentary  canal.    (Toxicofogle,  1.  912.)    ibiALTSis,  p.  377. 

[For  a  liurther  acoonnt  of  die  symptoms  and  appeartmces  in  slow  poisoning 
by  copper,  see  post^  p.  884,  Coftbr  m  abticlbs  or  ^oolh] 

PosT-MORTXH  AmAiUKCBS. — In  poisoniug  by  the  skits  of  eopper,  the  mih 
eons  membrane  of  the  stomach  and  intestines  has  been  found  mote  or  less 
thickened  and  inflamed  in  the  few  fatal  cases  whibh  have  been  hitherto  ex-  ^ 
andned:  the  membrane  has  been  found  also  eroded  and  softened  in  poisoning  * 
by  verdigris.  The  Mophagus  has  presented  an  inflammatory  appearance* 
In  a  case  of  poisoning  by  Verdigris  quoted  by  Orfiia,  the  stomach  was  found 
inflamed  and  thickens,  especially  towards  the  pylorus,  the  orifice  of  which, 
from  the  general  thickening,  was  almost  obliterated.  The  small  intestinee 
were  throu^out  inflamed,  and  perforation  had  taken  place,  so  that  part  of  the 
green  liquid  was  effused  into  the  abdomen.  The  large  intestines  were  dis- 
tended in  some  parts  and  contracted  in  others,  and  the  rectum  was  ulcerated  on 
itB  inner  surface.  (Tozicologie,  i.  623.)  The  lining  membrane  of  the  ali- 
jnentary  canal  is  often  throughout  of  a  deep  green  colour,  owing  to  the  small 
particles  of  verdigris  adhering  to  it;  It  has  been  said  that  diis  is  an  uncertm 
character  of  poisoning  by  eopper ;  l^ince  a  morbid  state  of  the  bile  often  gives 
a  similar  colojir  to  the  mucous  membrane  of  the  stomach  and  duodenum.  This 
ol^eetion  Cannot  apply,  where  the  green  colour  n  also  foUnd  in  the  odsophagus, 
and  throughout  the  intestinies :  andi  under  any  circumstances,  the  evidence 
from  the  presence  of  a  green  colour  would  amount  to  nothing  in  the  judgment 
of  a  prudent  witness,  unless  copjper  wefe  freely  detected  ih  the  parts  so  coloured. 
It  is  well  to  remember^  that  the  green  stain,  if  dne  to  bopper,  would  be  turned 
bine  by  ammonia.  In  death  from  anenite  of  copper»  the  inflammatory  appear- 
ances would  probably  be  more  strongly  raariLed. 

VERDIGHIS.    SUfiACfiTATEOPCWPteR. 

This  salt  produces  symptoms  somewhat  similar  to  those  caused  by  the  sul* 
phate.  There  is  a  strong  styptic  metallic  taste,  with  a  Sense  of  (Constriction 
in  the  throat,  followed  by  severe  colicky  pains, — vomiting  of  a  green-coloured 
liquid,  diarrhoBa,  and  tenesmus.  In  a  case  reported  by  Pyl,  a  woman  who 
took  two  ounces  of  verdigris  died  in  thre^  4.ays :— in  addition  to  the  symptoms 
above  described,  there  were  convulsions  and  paralysis  before  death.  Niemann 
relates  that  a  female,  aged  twenty-four,  swallowed  half  an  ounce  of  verd^ris, 
and  died  ender  symptoms  of  violent  gastric  irritation  in  sixty  hours.  (Tas* 
chenbuch,  458.)  In  consequence  of  the  great  uncertainty  of  its  operation,  sub- 
acetate  of  copper  is  not  emplpyed  internally; 

One  case  of  poiso^iing  by  this  substance  is  rjdported  in  the  Edinburgh  Me- 
dical and  Surgical  Journal  for  July,  1844.  A  woman,  aged  twenty-eight, 
swallowed  a  large  dose  of  verdigris.    She  was  soon  afterwards  seized  with 
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great  anxiety,  vomitiiigy  aeute  paiw  asd  sweUiog^  of  Aa 
bunuDg  heat  in  the  throat,  eoUneMt  and  severe  eramp  in  the  extzenitiea,  m 
labouring  pnlsey  aweUing  of  the  face,  with  the  eyea  sparkling.  An  eiaete 
brought  away  some  half-digeated  food,  without  any  traoea  of  poiaoiu  Tbm 
next  morning  there  was  painful  deglutition,  swelling  of  the  throat,  the  abdomen 
tympanitic  and  painful  on  the  least  pressure,  the  oountenanoe  heavy,  the  &O0 
flushed,  and  the  pulse  oppressed.  About  two  pounds  of  a  distinctly-greenisli 
fluid,  with  some  blood,  were  ejected.  The  symptoms  became  aggravated  1 
the  face  and  eyelids  swollen  and  red,  the  eyes  prominent,  the  abdomen  flat- 
tened, and  the  rectum  so  irritable  and  painful  that  enemata  could  not  be  ad- 
ministered. On  the  second  day  there  was  a  tendency  to  coma,  the  face  was 
pale,  the  lips  swollen,  the  gums  ulcerated  and  there  was  an  abundant  disdiaige 
of  yiscid  saliva,  A  copious  stool  was  passed— the  first  since  the  poison  was 
taken ;  and  acetate  of  copper  was  detected  in  it  in  pretty  large  quantity.  There 
were  several  spasmodic  fits.  On  the  third  day  some  viscid  fflairy  matter,  of 
a  greenish  colour  and  tinged  with  blood,  was  vomited,  and  me  spasms  coik 
tinned.  On  the  fourth  day  bleeding  from  the  nose  with  general  cramps  came 
on,  and  the  urine  and  feces  were  suppressed.  There  was  coldness  of  thesni»- 
&ce,  with  convulsions.  After  the  lapse  of  about  a  week  the  patient  still  had 
vomitings  of  greenish  glairy  matters,  with  uneasiness  in  the  abdomen :  but  fhisn 
this  date  she  gradually  recovered.  This  case  is  interesting  from  the  course  of 
the  symptoms  being  accurately  noted ;  and  it  is  worthy  of  remark,  that  icterus» 
which  some  have  regarded  as  a  symptom  of  cupreous  poisoning,  was  at  no  time 
present.  It  is  unfortunate  that  the  quantity  of  verdigris  swsdlowed,  was  noft 
known.    Analysis,  p.  378. 

SUBGHLOSIDE  OF  COPPER. 

This  is  a  rich  green  compound,  known  as  Oxychloride  or  Brumswxcx  sBSBXt 
which  is  formed  when  common  salt  has  been  used  in  a  copper-vessel,  and  has 
thus  ^ven  rise  to  accidental  poisoning.  It  is  also  used  as  a  pigment.  The 
following  is  a  case  of  poisoning  by  it  reported  in  Henke's  Zeitscbiift  der  S« 
A.  i.  188,  1844.  A  boy  between  two  and  three  years  of  age  swallowed  part 
of  a  small  cake  of  green  water^^olour,  such  as  is  sold  in  the  colour-boxes  tor 
children.  Very  soon  afterwards  he  was  attacked  with  vomiting  and  coldness 
of  the  extremities.  Notwithstanding  the  exhibition  of  an  antimonial  emetie» 
the  symptoms  continued  to  become  aggravated,  and  the  child  died.  On  open* 
ing  the  body,  there  was  nothing  to  indicate  especially  the  action  of  an  irritant 
poison,  except  a  slight  congestion  in  the  cerebral  vessels.  The  child,  it  ap- 
pears, had  swallowed  about  a  scruple  of  the  ffreen  colour,  which,  on  analysis, 
was  proved  A>  be  the  common  subchloride  ofcopper.  It  was  remarkable  that 
there  was  n<4  the  least  sign  of  irritation  or  inflammaetion  in  the  alimentary 
canal.  Death  was  ascribed  to  the  exhaustion  resulting  from  violent  vomitii^; 
and  congestion  of  blood  in  the  brain  thereby  produced.  This  case,  the  detaus 
of  which  are  rather  imperfecdy  given,  shows  that  the  subchloride  of  copper 
is  a  very  active  poison,  and  that  it  may  cause  death  without  leavyig  any  si^pis 
of  irritation  in  the  alimentary  canal.  It  is  to  be  remembered  that  it  is  mis 
compound  of  copper  which  is  oflen  formed  in  culinary  utensils,  and  which 
thereby  gives  rise  to  accidents,  when  any  food  containing  common  salt  has 
been  prepared  in  the  vessel  without  proper  precautions.  (See  Journal  de 
Pharmacie,  Juin  1846,  471.) 

Another  instance  is  related  by  Prof.  Barzellotti,  in  which  he  himself  nar- 
rowly escaped  partaking  of  the  poisonous  food.  At  a  monastery  near  Sienna^ 
the  monks  were  one  day,  soon  after  dinner,  seized  with  violent  symptoms  of 
irritant  poisoning.    They  suffered  chiefly  f^m  severe  pain  in  the  abdomen^ 
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jQaiisea,  dillioiiUx  of  pasfliof  uxine^qposiOB  of  the  miuMdei,  jand  temfaling;  of  the 
limlM.  Those  who  were  affected  with  Tomitiiig  and  punring,  weie  speedily 
.relieved ;  but  others,  who  had  no  evacuations,  suffered  nom  vertigo,  cephar 
ialgia,  intense  thirst,  and  an  unpleasant  taste  in  the  mouth.  Beso^ies  were 
-applied,  and  they  all  eventually  recovered.  It  appeared,  on  inquirf:,  that  the 
iuonks  were  in  the  habit  of  keeping  their  salt-fish  in  the  copper  vessel,  in 
.which  it  was  dressed  lor  a  second  day's  meal.  This  vessel  was  badly  tinned ; 
-and  when  the  fish  was  examined,  it  was  found  covered  with  a  green  jelly,  and 
.the  sides  of  the  vessel  with  which  the  fish  was  in  contact,  had  a  green. colour. 
The  cause  of  the  symptoms  was  no  longer  doubtful  i-^eubchloride  of  copper 
had  been  here  formed  by  the  action  of  the  salt  on  the  metal.  (Quest  di  Med. 
Leg.  ii.  185.)  Several  eases  of  a  similar  kind  are  reported  by  Orfila,  L  619. 
Anajltbis,  p.  878. 

CARBONATE  OF  COPPER. 

A  case  of  poisoning  by  this  substance  has  been  lately  reported  by.M.  Des- 
^ranges  of  Bordeaux.  A  man  died  in  about  six  hours,  as  it  was  supposed* 
firom  the  effects  of  an  unknown  qusntity  of  this  poison  which  he  had  taken. 
When  first  seen  he  was  comatose;  he  had  sustained  some  violence  from  a  fall, 
and  there  was  great  coldness  of  the  extremities.  There  was  neidier  vomiting, 
purging,  nor  pain  in  the  abdomen  on  pressure.  On  inspection,  the  CMophagus 
and  stomach  were  covered  with  a  green*coloured  substance.  The  laiger 
extremity  of  the  stomach  was  vascular,  and  the  mucous  membrane  eorioded  in 
patches.  The  mucous  membrane  of  the  intestines,  as  well  as  the  Hquid  co|i- 
tained  in  them,  was  green.  Carbonate  of  copper  was  found  in  die  stomach, 
and  traces  of  that  metal  existed  in  the  urine— none  was  found  in  the  blood. 
(Med.  6az.  xxxi.  495.)  It  is  remarkable  that  in  this  case  there  should  have 
,been  neither  vomiting  nor  diarrhosa.  The  poison  seems  to  have  acted  more 
like  a  narcotic  than  an  irritant.    Analtsu,  p.  379. 

PHOSPHATE  OF  COPPER. 

This  is  a  bhie  compound  occasionally  met  with  in  the  arts.  Aceoiding  to 
the  experiments  of  M.  Leportier,  although  insoluble  in  water,  it  is  perfectly 
soluble  in  the  mucous  and  acid  seoretions  of  the  alimentary  canal,  and  may 
thus  exert  a  poisonous  a<Hion.  Small  doses  of  it,  given  to  dogs,  occasioned 
▼iolent  vomiting  in  about  a  quarter  of  an  hour.  (Ann.  d?Hyg.,  1640,  ii.  1 10.) 
Analysis,  p.  879. 

SULPHURET  OP  COPPER. 

This  is  a  black  substance,  which  appears  to  possess  no  poisonpus  properties 
unless  it  has  been  exposed  for  a  long  time  to  the  air.  Under  these  circum- 
stanoes  it  becomes  partially  converted  to  sulfate,  and  then  acts  as  a  poison. 
Its  analysis  will  be  given  hereafter,  in  the  description  of  the  process  for  sepa^ 
rating  coppcnr  from  organic  mixtures  (p.  860.) 

ARSENITE  OF  COPPER. 

This  compound,  which  is  known  under  the  names  of  Schbslx's,— 'Ehbralo 
mr  MOfsaaL  Grben,  is  extensively  used  as  a  pigment  in  the  arts;  it  is  also 
improperly  employed  to  give  a  green  colour  to  wafers  and  articles  .of  confec- 
'tionary.  Dr.  Geoghegan  informed  me  that  an  aocident  occurred  in  Dublin  in 
.1842,  by  which  fourteen  xhildxen  suffered  firom  symptoms  of  potsoaing  in 
32 
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tooni6qii«iiee  of  dieir  having  ealen  some  MiilSBetionary  omaineaUr  cdouved  irtA 
8cheeie*«  grten.  In  two  or  three  of  these  cases  jaandke  followed.  This  is 
one  of  the  most  active  of  the  cupreous  poisons,  notwithstanding  its  perfect  iii- 
eolubility  in  water;  but  its  effects  are  rather  due  to  arsenic  dian  copper.  The 
dangerous  practice  of  using  this  powerful  poison  to  give  a  ookMur  to  confeo- 
tionary  is  very  prevalent,  and  accidents  often  arise  from  this  cause.  Aa 
instance  has  been  communicated  to  me,  in  which  three  lives  were  neatly  sacri- 
ficed at  a  school  near  Manchester,  owing  to  the  boys  having  eaten  some  oma- 
mented  confectionary,  which  owed  its  green  colour  to  arsenite  of  copper. 
They  suffered  from  violent  vomiting,  severe  pains  in  the  stomach  and  boweb, 
and  spasms  in  the  extremities.  Three  animals  which  ate  of  the  vomited  mat- 
ters were  attacked  by  similar  symptoms.  It  is  much  to  be  regretted  that  there 
is  no  medical  police  established  by  law  to  restrict  the  free  sale  and  use  of  this 
Imd  other  deadly  poisons.  (See  Ann.  d'Hyg.  1843,  p.  368.)  In  £n|^and 
poison  is  allowed  to  be  sold  like  sugar  or  starch;  and  every  child  is  assumed 
by  the  law  to  be  capable  of  protecting  himself!  If  death  ensue  from  such  a 
rause,  we  find  that  a  coroner's  inquisition  and  a  trial  for  manslaughter  take 
place,  to  investigate  an  event  which,  under  simpte  medical-police  regulatioiis, 
would  not  have  occurred.  Even  on  the  continent,  accidents  from  this  cause  some- 
times occur.  M.  Chevallier  relates  a  singular  case  in  which  arsenite  of  cop- 
per was  used  by  a  pork-butcher  for  ornamenting  a  boar's  head  supplied  at  a 
breakfast  given  on  a  festive  occasion  by  an  eminent  Parisian  lawyer!  The 
head  was  decorated  most  artistically  with  masses  of  fat,  which  were  coloured 
red  and  green.  One  of  the  guests,  well  acquainted  with  chemistry,  was  struck 
with  the  rich  green  colour  of  the  fat,  and  reserved  a  portion  for  examination. 
He  found  the  colouring  matter  to  be  pure  arsenite  of  copper,  forming  about 
two  per  cent,  of  the  weight  of  the  fat!  It* appeared  on  inquiry,  that  notwith- 
stanaing  the  police-regulations,  the  butcher's  boy  had  procured  the  poisonous 
compound  at  a  neighbouring  colour  shop.  (Joumid  de  Ghimie  M^dicale, 
Janvier  1847,  16.) 

Among  the  reported  cases  of  poisoning  by  this  substance,  are  the  following. 
A  child,  aged  three  years,  swallowed  a  smidl  capsule  of  Scheele's  green,  used 
by  his  father  as  a  pigment.  In  half  an  hour  he  complained  of  violent  colic ; 
there  was  frequent  vomiting,  with  diarrhoea,  cold  sweats,  intense  thirst,  and 
retraction  of  the  parietes  of  the  abdomen.  The  mouth  and  fauces  were  stained 
of  a  deep  green  colour.  Hydrated  sesquiozide  of  iron  was  given ;  in  about 
an  hbur  the  vomiting  and  diarrhea  ceased,  and  soon  afterwards  the  thirst  and 
pain  in  the  abdomen  abated.  The  next  morning  the  child  was  well.  In 
another  case,  a  child,  a  year  old,  ate  several  pieces  of  a  cake  of  arsenite  of 
copper,  used  for  colours.  There  was  immediate  vomiting,  the  liquid  contain- 
ing green-coloured  particles  of  the  arsenite,  but  there  were  no  other  uigent 
symptoms.  White  of  egg  with  sugared  water  was  given  to  it.  After  a  short 
time  the  child  became  pale,  and  complained  of  pciin  in  the  abdomen;  the  fvlae 
was  frequent,  the  skin  cold,  and  there  was  great  depression.  Copious diarrhma 
followed,  soon  after  which  the  child  recovered!  (Galtier,  i.  636.)  Theee 
two  cases  of  recovery  serve  to  show  the  fallacy  upon  which  the  doctrine  of 
antidotes  is  founded.  In  both  the  recovery  must  be  ascribed  to  the  vomiting; 
asv  if  the  hydrated  sesquioxide  of  iron  be  admitted  to  have  exercised  an  anti- 
dotal power  in  the  first  case,  then  white  of  egg  and  sugared  water  acted  equally 
as  an  antidote  in  the  second  case ! 

The  arsenite  of  copper  is  much  used  by  painters  and  paper-stainers,  and 
tnay  under  these  circumstances  give  rise  to  accidents,  as  the  following  case 
will  show.  A  young  man,  after  having  been  engaged  for  nin'e  days  in  printinr 
with  this  arsenical  green,  was  seized  with  coryza,  swelling  of  the  lips  and 
nostr&s  and  headach.    The  neat  day  he  experienced  severe  colic,  and  great 
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'  wetknei^  bat  Iheie  syniptoiiis  diMppeared  in  about  eight  days.  It 
is  probable  that*  in  thie  oaae,  the  aiaenite  of  coppe?  hud  been  tal^eii  into  the 
body  in  the  state  of  fine  powder* 

From  a  case  feported  by  Dp.  Martia,  it  would  appear  that  this  aveenical 
groea  may  have  an  injurious  effeotupon  those  who  inhabit  apartmenti  recent* 
^painted  with  this  substance.  Four  pounds  of  Scheele's  green,  milled  with 
milk  and  Ume,  had  been  used  in  painting  the  walls  of  a  low  damp  room.  In 
a  few  days  a  putrescent  and  highly  disagreeable  odour  wae  perceptible,  When 
the  windows  were  closed,  those  who  remained  in  the  room  experienced  oer 
phalalgia,  pain  in  the  chest,  and  other  disagreeable  symptoms.  .  The  colour 
was  aeraped  from  the  walls,  and  the  room  was  then  inhabited  without  any  of 
these  unpleasant  effects  being  observed.  Dr.  Martin  attributed  the  efibqts  to 
the  formation  of  arsenuretted  hydrogen,  by  a  reaction  of  the  elements  of  the 
milk  on  the  arsenite  of  copper,  l^e  poisonous  salt  may,  however,  have  been 
itself  earned  off  in  vapour  by  the  voUitile  oil  of  turpentine.  It  is  in  this  way, 
probably,  that  the  carbonate  of  lead  is  volatilised,  and  affects  persons  who 
bseathe  the  atmosphere  of  a  room  which  has  been  recently  painted.  A  few 
square  feet  of  painted  canvass  in  an  artist's  studio,  unless  well  ventilated,  may 
thus  produce  serious  symptoms. 

In  a  note  attached  to  Dr.  Martin's  case,  it  is  stated  that  since  the  mixed 
acetate  and  arsenite  have  been  substituted  for  carbonate  of  copper  in  painting 
the  walls  of  rooms,  many  persons  who  have  slept  in  rooms  painted  green, 
have  complained  in  the  morning  of  headach,  nausea,  dryness  of  the  mouth 
and  cough.  The  symptoms  have  gone  off  during  the  day.  In  one  instance 
the  foul  odour  was  referred  to  mice,  and  the  wainscot  was  about  to  be  removedi, 
when  a  suspicion  arising  that  it  ^as  o^ing  tp  the  green  colour  used  as  a  pig> 
ment,  this  was  removed,  and  the  smell  disappearod.  (Gaa.  M^d.,  IS  Feb. 
1847, 130.)  So  far  as  I  know,  no  accidents  from'this  cause  have  occurred  in 
England.    (Analysis,  p,  979.) 

Effbcts  of  BxraaNAL  APBLiCATioN. — Thc  salts  of  copper  are  capable  of 
acting  locally,  and  if  applied  to  a  wounded  or  ulcerated  surface,  they  may 
beoom^  absorbed,  fand  seriously  affect  the  system.  Sulphate  of  copper  is 
oeeasionally  used  as  an  esoharotic.  The  solution  of  this  salt,  after  frequent 
contact,  hardens  the  unbroken  skin,  discolours  it,  and  impairs  its  sensibility. 
Orfila  found  that  two  drachms  of  acetate  of  copper,  finely  powdered,  when 
introduced  beneath  the  cellular  membrane  of  the  neck  of  a  large  dog,  caused 
death  in  five  days.  In  another  experiment,  the  same  dose  applied  to  the  cel- 
lular tissue  of  the  thigh,  killed  the  animal  in  thirty  hours,  ^i.  618.]  Violent 
phlegmonous  inflammation  is  sometimes  occasioned  by  small  q^anutie8  of  the 
salts  of  copper  becoming  introduced  into  the  system  through  wounded  or 
abraded  sur&ces.  Mr.  Stafford  met  with  a  case  in  which  a  woman  pricked 
her  thumb  with  a  pin.  She  afterwards  scoured  out  a  dirty  copper,  and  her 
thumb  immediately  swelled  to  double  its  natural  size.  The  whole  hand  and 
arm  became  muoh  swollen  and  inflamed,  and  extensive  abscesses  formed  :  the 
patient  also  suffered  from  fever,  from  which  she  slowly  recovered.  A  second 
esse  occurred  to  the  same  gentleman,  in  which  severe  symptoms  followed  the 
pmicture  produped  by  corroded  copper  wire.  (Med.  6ai.  xxxv.  828.)  In 
these  cases  the  poisonous  salt  may  be  the  carbonate,  subaoetate,  or  subchlo- 
rider-**i'ost  commonly  the  former.  It  is  probable  that  the  severity  of  the 
symptoms  may  be  in  some  instances  asoribable  to  peculiarity  of  constitu- 
tioD,— the  very  small  quantity  of  the  salt  of  copper  which  can  be  absorbed, 
scarcely  sufficing  to  account  for  them. 
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TREATMEirr. 

In  geiieral  there  is  violent  vomitiiig»---the  salto  of  copper  acting  powerMly 
as  emetics.    The  efforts  of  the  stomach  should  be  promoted  by  die  free  eziii** 
bition  of  warm  water,  milk  or  any  mucilafinous  dnok*-  and  the  me  of  the 
stomach-pump.  ,  This  instrument  is  of  Utile  service,  when  the  poison  ins  heev 
taken,  as  it  generally  is,  in  coarse  powder.    Various  antidotes  have  been  pro-   . 
posed.     Sugar  was  formerly  strongly  recommended,  on  the  principle  that  it 
had  the  property  of  reducing  the  sidts  of  copper  to  the  slate  of  insoluble  red 
oxide;  but  this  is  only  under  very  peculiar  circumstances,  not  likely  to  be  met 
with  in  the  stomach.     (Annales  d'Hyg^.  1838,  ii.  207.)     M.  Postel  is  still  in- 
clined to  regard  it  as  an  antidote,  although  it  seems  that  animals  to  which  he 
administered  it  died ;  but  not  so  rapidly  as  when  the  poison  was  allowed  to  act 
by  itself !     The  proio9i»/phuret  of  iron  has  been  lately  emj^oyed  as  an  antidote, 
and  the  following  case  is  quoted  as  an  instance  of  its  successful  emplo3rment; 
although  the  quantity  of  poison  taken  was  unkn6wn.     A  man  swallowed 
verdigris  in  some  wine,  which  on  examination  was  found  to  be  saturated  with 
acetate  of  copper.     In  a  few  minutes  he  was  atUieked  with  vomiting,  colic, 
diarrhoea ;  his  pulse  was  small ;  there  was  severe  headach,  and  cold  sweats. 
Two  spoonfuls  of  protosulphuret  of  iron  were  given  to  him  every  half  hour; 
with  albuminous  liquids.    The  vomiting  and  other  symptoms  abated ;  and  in 
three  days  the  man  left  the  hospital  quite  recovered.  (Galtier,  i.  684.)    Purified  i 
auinvtl  charcoal  has-  been  recommended,  owing  to  the  property  which  it  is 
known  to  possess  of  separating  some  metallic  salts  from  their  sohiCions.     My 
experiments  with  this  substance  are  decidedly  adverse  to  its  alleged  antidot^ 
properties.     Five  grains  of  sulphate  of  copper  were  dissolved  in  five  drachms 
of  wkter,  and  the  solution  was  shaken  widi  twenty  grains  of  animal  charcoaK 
and  filtered  after  forty-eight  hours.     The  filtered  liquid  contained  to  all  ap- 
pearance as  much  cupreous  salt  dissolved  as  before  the  experiment.     When 
the  proportion  of  purified  charcoal  was  twelve  and  even  thirty  times  that  of  die 
sulphate,  the  filtered  liquid  still  gave  all  the  reactions  for  copper.    Vegetable 
charcoal  is  still  less  efficacious.     It  was  found  to  require  sixty  parts  of  vegeta- 
ble charcoal  to  remove  one  part  of  sulphate  of  copper.     When  thirty  parts 
were  employed,  oxide  of  copper  was  still  present  in  solution,     ^idvmen  is 
well  known  to  form  an  insoluble  compound  with  oxide  of  copper,  provided 
the  albumen  be  in  very  large  excess;  for  the  albuminate  of  copper  is  easily 
dissolved  by  an  excess  of  the  solution  of  sulphate.     How  far  this  would  acton 
the  insoluble  part  of  verdigris  (Subaeetate)  it  is  difficult  to  say ;  as  also  whether 
the  albuminate  be  not  itself  a  poison;  still  it  may  reduce  the  activity  of  the 
soluble  salts  of  copper,  and  thus  it  is  advisable  to  administer  albumen  both  of 
the  yolk  and  white  of  egg,  conjoindy  with  the  other  means  recommended. 
Dr.  Edwards,  some  years  since,  recommended  the  use  of  ir<mfiHntc9  fi>r  pre- 
cipitating the  copper ;  but  the  action  in  this  case  is  too  slow,  and  is  imoie* 
diately  arrested  by  the  iron  becoming  enveloped  by  a  thin  film  of  copper.     If 
the  iron  even  precipitated  all  the  copper  in  the  metallic  state,  sulphate  of  iron 
would  be  formed  in  the  stomach,  and  this  is  itself  an  irritant.    The  hydnled 
oxide  of  iron  has  been  used  in  poisoning  with  arsenite  of  copper.    In  a  ease 
just  mentioned  (p.  374,)  as  well  as  in  another  where  a  child  swaUowed  a  snraH 
quantity  of  green  paint  containing  arsenite  of  copper,  milk,  was  given,  and 
afterwards  the  hydrated  oxide  of  iron.    In  five  hours  die  vomiting  had  abailed, 
and  the  child  recovered.   (Med.  Oaz.  xxxi.  270.)     The  recovery  was  UMist 
probably  due  to  the  vomiting*  and  not  to  the  effect  of  the  supposed  antidote ; 
for  if  arsenite  of  iron  were  really  formed  by  a  reaction  of  the  hydrated  oxide 
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on  the  ioidlable  anenita  of  copper*  the  former  has  been  pvoted  to  be  just  as 
insoluble  and  as  poisonous  as  the  latter. 

CHKMICAI,  AKALT8IS  OF  THS  SAtTB  07  OOPPER. 

The  sails  of  copper  ure  generally  known  by  their  colour:  whether  in  4he 
solid  state  or  in  solution,  they  are  either  blue  or  green.  The  salts  of  one  other 
metal  are  also  of  a  green  colour,  namely  nickel;  but  there  are  striking  chemical 
differences  between  the  salts  of  this  metal  and  those  of  copper.  There  are 
three  very  iolubie  salts  of  copper;  two  of  these  are  blue,  the  sulphate  and 
nitrate,— iand^ne  green,  die  chloride.  The  salt  should  be  dissolved  in  water, 
diluted,  and  the  following  tests  may  be  then  applied.  The  solutions  of  the 
cupreous  salts  generally  have  an  acid  reaction.  1.  Solution  of  ammonia:  this 
gives,  in  a  solution  of  copper,  a  blueish*white  precipitate,  which  is  soluble  in 
an  excess  of  the  test,  forming  a  deep  violefc-blue  solution.  2.  JF\srrocyanide  of 
po/asstum,  a  rich  claret-red  precipitate; — if  the  quantity  of  copper  be  smsll, 
the  liquid  acquires  merely  a  light  red-brown  colour;  if  laige,  the  precipitate  is 
of  a  gelatinous  consistency.  The'ferrocyanide  of  potassium  will  act  on  the 
violet-blue  solution  produced  by  ammonia,  provided  it  be  much  diluted,  or  an 
acid  added  ^snlj^urio)  to  neutralize  the  ammonia.  One  portion  of  liquid  may 
thus  be  triea  by  the  two  tests.  3.  Sulphuretted  hydrogen  ga9%  or  hydrosulr 
phuret  of  ammonia,  gives  a  deep  chocolate-brown  precipitate,  or  if  the  copper 
be  in  smsl]  proportion,  merely  a  brown  colour,  even  in  an  acid  solution.  4. 
A  slip  of  Polinhed  Iron  (a  common  needle)  suspended  by  a  thread  ii|i  the 
liquid,  is  speedily  coated  with  a  layer  of  copper,  even  when  the  salt  is  in  very 
small  proportion.  When  much  diluted,  a  drop  of  diluted  sulphuric  acid  may 
be  added.  If  the  needle  be  left  for  some  days  in  the  liquid,  the  iron  will  be 
slowly  removed,  and  a  hollow  cylinder  of  metallic  copper  will  remain.  This 
may  be  dissolved  in  diluted  nitric  acid,  and  tested  with  the  foregoing  tests ;  or 
the  needle  coated  with  copper,  may  be  immersed  in  ammonia  and  exposed  to 
air.  The  liquid  then  becomes  slowly  bliie.  Half  a  grain  of  sulphate  of  copper 
dissolved  in  sixteen  ounces  of  water,  may  be  thus  easily  detected.  It  was  pror 
posed  by  Orhla  to  substitute  Phosphorus  for  polished  iron.  This  substance 
most  effectually  separates  metallic  copper  from  its  salts,  as  we  shall  see  pre^ 
sendy  in  treating  of  copper  in  oiganic  liquids. 

5.  The  Gaivanic  teat. — If  a  few  drops  of  the  oopperisolution  be  placed  on 
I^atina  foil,— slightly  acidulated  with  a  diluted  acid,  and  the  platina  be  then 
touched  through  the  s(^i|tion  with  a  thin  slip  of  zinc,  metallic  copper,  of  its 
well-known  red  colour,  is  immediately  deposited  on  the  platina.  When  the 
quantity  of  copper  is  small,  there  is  merely  a  brown  stain ;  but  a  blue  liquid  is 
formed  by  pouring  on  it  ammonia. 

Delicacy  of  the  tests, — Among  these  tests,  the  ferrocyanide  of  potassium  and 
sulphuretted  hydrogen  gas  produce  a  marked  action  on  a  quantity  of  the  cUf 
preous  salt,  in  which  polished  iron  has  no  apparent  effect.  I  have  found  that 
ammonia  fails  to  indicate  with  any  certainty  less  than  the  100th  part  of  a  grain 
of  sulphate  in  one  fluid-drachm  of  water;  but  the  ferrocyanide  of  potassium 
and  hydrosulphuret  of  ammonia  produce  an  evident  effect  on  "h  solution  con? 
taining  only  the  250th  part  of  a  grain  of  sulphate  in  half  a  drachm  of  water.  The 
iron-test  failed  to  detect  the  l&Oth  part  of  a  grain  in  a  fluid-drachm  of  water. 
It  is,  however,  sufficiently  delicate  for  most  practical  purposes,  l-he  galvanic 
test  is  not  so  delicate  as  the  iron  test. 

Objections  to  the  tests, — Ammonia  produces  in  a  salt  of  Nickel  a  colour 
somewhat  similar  to  that  produced  in  a  salt  of  copper;  but  ferro&yanide  of 
potassium  precipitates  a  salt  of  nickel  of  a  pea^green  colour,-^a  reaction  very 
difierent  to  that  produceil  on  a  salt  of  copper.    The  persalts  of  Uranium  give 
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with  the  hrtooytoBoie  of  potaBmom  a  doep*  nd-colonr,  windli  in  a  dfliiled  staler 
might  be  mistaken  for  the  effect  prodneed  by  copper;  but  ammonia  givm  a 
yeUow  precipitate  in  a  persalt  of  uranium,  and  sulphuretted  hydrogen  and 
hydrosulphuret  of  ammonia  give  a  ydiow-brown  precipitate  of  persulphuret  of 
uranium.  The  colour  of  the  copper  precipitate  approaches  a  dark-crimson; 
that  of  uranium,  a  blood-red.  When  ammonia  is  «lded  lo  ttie  two,  Ae  ura- 
nium precipitate  is  dissolved,  and  a  yellow  deposit  of  oxide  of  uranium  takes 
place  in  the  liquid.  When  ammonia  is  added  to  the  forroeyanide  of  copper,  it 
is  not  entirely  dissolved,  and  the  liquid  acquires  a  blueish-groen  cdonr.  In 
an  orfranic  liquid  containing  no  copper,  I  have  seen  a  pink-red  colour  pro- 
duced by  this  salt;  but  the  liquid  test  here  described,  should  not  be  applied 
to  solution  of  the  salts  of  copper  in  organic  liquids.  To  the  action  of  the  third 
test,  when  taken  by  itself,  there  are  many  objections;  but  these  are  entirely 
removed  by  the  application  of  the  other  tests.  The  action  of  iron,  and  of  xinc 
with  platina,  is  peculiar.  It  is  true  that  there  is  one  other  metal  of  a  rtd  co- 
lour like  copper,  namely,  Titanium;  but  this  is  not  precipitated  by  iron,  or 
sine  and  platina,  in  its  metallic  state.  We  may  now  briefly  advert  to  the  spe- 
cific characters  of  the  different  salts. 

SiTLPHATE  OF  COPPSR.      (BkVB  VITIUOL.      RoHAN  VITRIOt.      BlCT  STOMS.)— 

This  salt  is  met  with  in  rhombic  masses,  transparent,  and  of  a  rich  colour. 
When  reduced  to  powder  it  is  nearly  white,  but  becomes  again  blue  on  melting 
or  dissolving  it.  It  is  soluble  in  four  parts  of  cold  and  two  of  boiling  water;  and 
is  easily  obtained  in  well-de(ia\ed  rhombic  crystals  by  evaporating  a  small 
quantity  of  the  solution  on  a  slip  of  glass.  The  powder  undergoes  no  change 
on  adding  sulphuric  acid.  Nitrate  of  barytes  added  to  the  solution,  indicatea 
the  presence  of  sulphuric  acid  (page  174,  ante.) 

Ammonia-svlphatb. — ^This  forms  a  rich  violet-blue  solution,  and  is  known 
from  the  sulphate  by  its  alkaline  odour  and  reaction,  as  well  as  by  producing 
a  green  precipitate  wi^  a  solution  of  arsenious  acid.  The  sulphate  is  acid, 
and  is  unaffected  by  a  solution  of  arsenious  acid.  Ferrocyanide  of  potassium 
gives  the  characteristic  red-coloured  precipitate  when  the  ammonia  is  neutra- 
lised by  sulphuric  acid. 

Nitrate. — ^This  salt  is  crystallized  in  prisms  of  a  deep  blue  colour;  it  is 
very  deliquescent,— extremely  soluble  in  water,  and  the  solution  is  not  preci- 
pitated, if  pure,  by  nitrate  of  barytes  or  nitrate  of  silver.  When  the  powdered 
crystals  are  mixed  with  tin  filings  and  moistened  with  water,  nitrous  acid 
fumes  are  evolved.  By  adding  carbonate  of  potash  to  the  solution  and  filter- 
ing, nitrate  of  potash  is  obtained  in  the  filtered  liquid,  and  the  acid  may  be 
thereby  identified. 

SuBACKTATs.  DiACBTATB.  (ARTIFICIAL  vBRDioRn.)-~There  RTC  scveral 
varieties  of  this  salt,  some  of  which  are  blue,  and  others  green.  Yerdegris  is 
partially  soluble  in  water,  as  a  sesquibasic  acetate ;  but  if  this  be  acidulated 
with  acetic  or  muriatic  acid,  a  solution  is  immediately  obtained,  to  which  the 
tests  for  copper  may  be  readily  applied.  If  a  portion  of  the  powder  be  heated 
in  a  reduction-tube,  a  film  of  metallic  copper  is  produced,— and  acetic  acid 
Tapour  escapes.  Acetic  acid  is,  however,  readily  discovered  by  boiling  the 
powder  in  diluted  sulphuric  acid.  Sulphate  of  copper  is  at  the  same  time  pro- 
duced, which  admits  of  a  ready  analysis. 

Chloride.— This  is  seen  in  deliquescent  crystals  of  an  emerald  green  colour. 
It  is  very  soluble  in  water,  forming  a  deep  green  solution,  if  concentrated ;  but 
becoming  blue  when  diluted.  This  diluted  solution  has  the  remarkable  pro- 
perty of  becoming  green  when  heated  to  212^,  and  again  blue  on  cooling.  It 
yields  an  abundant  white  precipitate  with  nitrate  of  silver,  insoluble  in  nitric 
acid*  by  which  it  is  easily  known. 
The  intoiuble  or  partially  soluble  salts  of  copper,  which  may  give  rise  to 
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tedamailB.  They  poHMt  Amb  eomBMm  €inrM«»,-*4hai  1,  when  nib^ 
OB  a  ftoel  ipttiik  with  m  few  Aropt  of  dilated  eidphurie  eei4  metiHie  eepper 
is  mbimdttidy  preeipiteted  am  the  tfwi;—- end  8«  when  dropped  iata  m  etrong 
sohMion  of  mmmamu^  tiiey  aeqnire  m  rieh  nolet  hloe  eoleur.  The  dried 
amenite  of  copper  undeifeee  thie  eheoge  very  akowly. 

SuBOBLOKiBB.  (OxTcmeuDB.  Brunswiok  ORBBN.>^Thie  ooDHKnind  is- 
ineoioUe  in  water ;  but  it  is  etsily  dieeolved  by  nitrie  or  miuriatic  eeidy  and  die 
add  sofaMion  will  give  all  the  reactions  for  copper.  The  simplest  way  of  ana*^ 
lyainf  dits  sait»  is  to  boil  it  in  canstie  potash:— when  black  oxide  of  cop>* 
per  will  be  separated.  This  may  be  waited,  dissolTed  in  an  acid  and  testedp 
while  the  chlorine  may  be  detected  in  the  filtered  alkaline  liquid  on  acidulatin|^ 
with  nitric  acid  and  adding  nitrate  of  silrer.  This  test  will  also  detect  the 
chlorine  in  the  nitrie  acid  solntion  of  the  snbchloride. 

CAnoNATB.  (Natitral  Vbrdioiiis.)— This  is  a  bhieish  green  eompound,. 
wbidi  is  prodaced  in  firm  emsts,  when  copper,  brass,  or  bnmze  is  exposed 
at  die  same  time  to  the  action  of  water  and  afar.  It  is  often  edled  naiurml 
verdegris,  to  distiiwnish  it  from  the  subacetate  or  artificitU  verdigris.  When 
heated  on  platinap^Knl,  carbonic  acid  is  erc^ved,  and  black  oxide  of  copper  ie 
left  It  is  insoluble  in  water ;  but  is  dimoWed  by  acids  with  efienFescenee,  a 
character  which  distinguishes  it  from  the  other  insohible  salts.  The  acid 
solution  gives  die  usual  eeactions  widi  the  tests  for  copper. 

Phosphatk  or  coma.— This  salt,  which  Is  of  a  blue  colour,  Is  dissoived  by 
nitric  acid  without  eflervesoence.  I'he  tests  for  copper  may  be  applied  to  the 
solution. 

Oxides  of  coppbr.  (Mirbral  greek.)— There  are  two  oxides,  one  red  and 
the  other  black.  According  to  the  experiments  of  M.  Leportier,  they  are  both 
poisonous,  although  quite  insoluble  in  water.  Their  poisonous  action  appears 
to  depend  on  their  ready  combination  with  the  mucous  and  acid  secretions  of  the 
stomach.  When  metallic  copper  is  swallowed,  colicky  pains  and  other  symp* 
toms  sometimes  follow  In  eonsequence  of  the  metal  becoming  partially  oxidized 
and  dissolved.  The  experimental  researches  of  M.  Leportier  show  that  the 
pure  metal  Is  not  poisonous  (Ann  d'Hyg.  1840,  li.  99;)  but  it  may  cause  death 
as  a  mechanical  irritant  (See  ante,  p.  20.)  The  oxides  may  be  analysed  by 
dissolving  them  in  nitric  add  and  applyhig  the  tests  for  a  solution  of  copper. 
Both  give  a  blue  sohition  with  ammonia  when  exposed  to  the  air,  the  red  oxide 
slowly. 

The  only  form  hi  which  oxide  of  copper  is  met  with  in  the  arts  is  under  the 
name  of  Mineral  Green  and  Verdlter.  Mineral  Greer  is  a  name  sometimes 
given  to  Arsenite  of  Copper.  The  compound  sold  to  artists  under  this  name,  is, 
however,  commonly  a  mixture  of  hydrated  oxide  of  copper  and  lime  in  the  state 
of  carbonate.  It  is  easily  analysed  by  digesting  it  in  nitric  or  muriatic  acid, 
whteh  dissolves  both  the  oxide  of  copper  and  lime;  the  former  is  separated  from 
the  latter  by  a  current  of  sulphuretted  hydrogen  gas. 

Ybrimter  is  said  to  be  a  mixture  of  (Sarbonate  and  hydrated  oxide  of  copper;-— 
it  is,  however,  more  commonly  hydrated  oxide  mixed  with  lime,  potash,  and 
alumina.  It  is  of  a  rich  blue  colour,  which  it  owes  to  the  presence  of  a  small 
qoantity  of  muriate  of  ammonia:  when  long  kept  it  becomes  greenish-blue. 
The  oxide  of  copper  may  be  dissolved  out  of  it  by  diluted  acida  This  colour  is 
largely  employed  in  paper-staining;  but  we  do  not  hear  of  accidents  from  its 
use. 

AasERrra  op  Coppir.  (Scheele*s  Green.) — This  salt  is  of  a  green  colour,  the 
depth  of  which  is  modified  by  the  quantity  of  oxide  of  copper  present.  It  is  in- 
soluble in  water,  but  soluble  in  ammonia  and  in  acids,  forming  a  blue  solution. 
When  very  gently  heated  in  a  reduction-tube,  arsenious  add  is  sublimed  in 
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mf irate  oetohedml  crytteb.  These  oMy  be  eoHected,  cttMnlved  Ui  iPilBr«  and 
tieited  ki  the  oeoal  way :— the  residuary  oxide  of  copper  may  then  be  4keolved 
in  nitric  acid  and  tested.  With  charcoal  powder,  the  arteoite  flvot,  althoogii 
with  some  diificolty,  a  ring  of  metallic  arsenic :  bet  the  arsenioal  nature  of  the 
salt  Is  easfly  determined  by  boilhtg  it  with  dihited  mariatic  acid  and  a  slip  of 
metallic  copper  or  copper  gaaze.^  (See  Rsufsca's  Paocass,  ante,  p.  286.)  Me* 
tallie  arsenic  is  immediately  deposited  on  the  copper.  When  the  arsenite  of 
copper  is  osed  in  confectionary,  the  substance  upon  which  it  is  spread  is  either 
soKible  (sugar  or  starch)  or  insoluble  (piaster  of  Paris.)  In  either  case  we  scrape 
off  the  green  colour  and  digest  it  in  a  small  quantity  of  water.  In  the  first  case 
the  arsenite  of  copper  is  deposited,  while  the  sugar  or  starch  is  dissolved:  io  the 
second,  the  arsenite  of  copper  is  deposited  with  the  sulphate  of  lime.  The 
former  may  be  separated  from  the  latter  by  ammonia,  and  reobtained  pure  by 
evaporation.  Should  the  arsenite  be  mixed  up  with  fat  or  oil,  it  wlU  easily  sob- 
side  as  a  sediment  on  keeping  the  substance  melted,  and  the  deposit  may  be 
liraed  from  any  traces  of  iat  by  digesting  it  in  ether.  There  is  another  kind  of 
green  pigment  much  used,  called  ScRwsiNroaTK  oasaN.  This  is  a  mixture  of 
arsenite  and  acetate  of  copper.  The  presence  of  arsenks  in  this  compound  is 
easily  detected  by  muriatic  add  and  metallic  copper.  The  arsenite  of  cc^pper 
has  been  placed  among  cupreous  poisons,  because  it  so  olosely  resehibles  them 
in  physteal  and  ohemi^l  properties ; — and  the  existence  of  arsenic  in  it,  might 
be  easily  overlooked.  On  the  whole,  these  salts  of  ccc)per  are  seklom  used  as 
poisons;  although  so  easy  of  access,  that  they  are  to  be  purchased  without 
difficulty  in  anycdourshop.  The  accidents  that  arise  from  them  are  generally 
observed  among  colour-makers  and  paper-stainers. 

Copper  in  organic  liquids.'^The  oxide  of  copper  is  liable  to  be  precipitated 
by  certain  organic  principles,  as  albumen,  fibrin,  and  mucous  membrane :  but 
some  of  these  organic  compounds  are  easily  dissolved  by  acids,  or  even  by  an  . 
ex^ss  of  the  solution  of  cupreous  salt.  A  portion  at  least  of  the  salt  of  copper 
iSy^erefore,  commonly  held  dissolved.  In  such  cases,  there  is  one  peculiar 
character  possessed  by  these  liquids,  i.  e.  they  have  a  decidedly  greeii  colour 
even  when  the  copper^salt  fs  in  a  far  less  than  poisonous  proportion. 

Separation  by  iron.-^We  first  filter  the  liquid,  and  save  the  insoluble  portions 
fiw  a  separate  operation.  We  may  use  as  a  trial-test  either  a  needle,  zinc  with 
platina,  or  add  to  a  portion,  oxalic  acid;  the  last  gives  a  blueish- white  precipitate 
only  when  the  copper  is  in  moderately  large  quantity,  and  the  liquid  is  not  very 
acid,  df  the  needle  be  not  coated  with  copper  in  the  course  of  a  few  hours,  it  is 
certain  that  there  is  no  detectable  quantity  of  the  poison  present  in  the  liquid. 
The  process  by  iron  will  answer  notwithstanding  the  presence  of  a  large  quan- 
tity of  organic  matter,  and  in  spite  of  great  dilution ;  and  a  very  small  quantity 
of  a  salt  of  copper  may  be  thus  easily  discovered  in  tea,  coffee,  porter,  or  gruel, 
provided  we  take  care  to  acidulate  the  liquid  slightly  with  diluted  sulphuric  acid, 
before  introducing  the  polished  needle.  The  following  is  the  result  of  an  experi- 
ment: One>third  of  a  grain  of  sulphate  of  copper  was  dissolved  in  water,  and  mixed 
with  four  ounces  of  thick  gruel.  Ammonia  produced  no  effect  on  this  liquid; 
and  ferrocyanide  of  potassium  gave  only  a  faint  reddish-brown  discolouration. 
Two  drops  of  diluted  sulphuric  acid  were  added  to  it,  and  a  bright  needle  sus- 
pended in  it  by  a  thread.  In  twenty-four  hours,  the  needle  was  covered  with 
a  distinct  film  of  metallic  copper.  The  quantity  of  metallic  salt  here  present, 
was  less  than  the  6000th  part  of  the  solution.  If  the  needle  be  rusty,  this  expe- 
riment will  fail.  The  smaller  the  quantity  of  copper,  the  longer  the  time  re- 
quired for  the  result  to  follow.  Instead  of  a  needle,  a  coil  of  the  finest  bright 
iron  wire  may  be  used.  When  the  quantify  of  copper  is  small,  the  red  colour 
of  the  deposited  metal  is  not  always  perceptible:  it  appears  brown  or  black,  and 
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tt0  4»pom  n»t  kt  iliimnil  bjr  Mt  bek^^  aUted  wHfe  0oa»  Mide  of  iron. 
When  w%  are  to  dmbt  tboiil  the  Mtomef  tfae<l6p0ilt,  ti»  im  wlr&thoald  U* 
ptoeed  to  «  attaU  qmtMf  of  ■dotte  of  aaHDoate  and  espoiod  to  ah*.  Thei 
li^ttid  will  aooi^  aoqulra  a  bine  odour  tf  aajr  mataUlo  copper  be  praaent.  lo  Mm 
way  a  grain  of  aalplwla  of  oopper  diffawd  to  aisleai  oonoet  of  dacoerkm  of  aar- 
aaparilla  and  waler*  waa  eatiljr  detected  to  a  few  hoars,  attbough  the  capreoue 
d^porit  waa  not  midered  peraepttble  by  ite  red  ooloor! 

Separaii»n  bf^  jp^boijpAorta.—iOrfila  loag  ainee  reeenmiended  phoephoras  for 
dM  parpoee  of  eepanttog  metallic  copper  (TraM  dee  PoMone,  L  606*  3d  ed. 
Pane,  18M,)  and  it  may  bis  sometimei  aseiiuly  applied.  A  tlun  slice  of  phoe- 
phoras is  Bnspeaded  by  a  thread  in  the  oiganie  liquid  saspected  to  eontaatf 
copper.  If  a  salt  of  the  metal  be  present,  even  m  very  minnto  proportion,  die^ 
plMMphom*  seen  acqairee  a  steel-grey  coating  (|dKNi(Jioret  of  copper.)  This 
continues  to  mcrease,  the  red  co&ur  of  coppw  appeaia,  and  when  the  phoe- 
phoroe  is  stronf^y  coaled,  it  ma^  be  immersed  to  cold  diluted  nijtric  acid. 
After  a  short  time  the  copper  is  dissoWed  oiff«  and  the  phosphorus,  alter  being 
washed  in  water,  may  be  agato  immersed.  In  this  way,  a  sohition  of  nitrato 
of  copper  fitted  for  testing  may  be  proooied  from  the  most  complex  oiganie 
tiqaid,  provided  any  of  the  cupreous  salt  be  aetoally  diaseived.  This  is  a  very 
ddicate  process. 

SeparaHvn  mi  a  SkiphirH.'^i  the  ooppoMlt  be  present  to  largt  quantity, 
any  of  the  trial-tests  will  indicate  it  immediately.  We  now  destroy  the  vis- 
cidiiy  of  the  liquid  by  diluttog  it  if  necessary ;  and  pase  toto  it  a  current  of  sul- 
phuretted hydfi^n  gas  to  order  to  precipitate  all  the  copper  to  die  state  of 
sulphuret.  The  blwsk  sulpharet  may  be  collected,  washed,  dried,  and  theik 
boiled  to  equal  parte  of  nitric  acid  and  water  for  a  quarter  of  an  hour.  Nitrato 
and  sulphate  ef  copper  are  produced  and  dissohFed,  a  fact  indicated  by  the 
liquid  acquiring  a  rich  blue  colour:  and  acme  sulphur  is  at  the  same  time 
separated.  TUs  liquid,  when  filtered,  will  give  the  usual  reactiotts  with  die 
tests  for  copper. 

Separation  hy  phtina.-^!  have  also  found  the  IbQowing  a  very  expeditious 
and  simple  method  of  obtaining  copper  firom  organic  liquids.  Having  filtered 
the  liquids,  let  a  portion  of  it  b^  placed  in  a  dean  dattoa  capsule  or  crucible. 
A  few  drops  of  diluted  sulphuric  acid  may  be  added,  and  a  slip  of  zmc  foil 
introduced.  Wherever  the  platina  is  touched  by  the  zmc,  metidhc  copper  is 
depoeited;  and  aAer  having  in  this  way  coated  the  platina  capsule,  die  surptoa 
liquid  may  be  poured  off  and  the  capsule  well  washed  out.  A  small  quantity 
ef  solution  of  ammonia  poured  over  die  deposit  on  platina  dissolves  it  and 
acquires  a  characterisdc  blue  colour ;  or  a  few  drops  of  nitric  add  with  a  small 
quantity  of  water,  maybe  used  to  dissolve  the  metellic  copper;  and  by  evapo- 
rating die  acid  liquid  and  redissdving  the  residue  in  water,  a  pure  solution  of 
nitrate  of  copper  is  obtetoed,— giving  the  usual  reacttons  with  ammonia ;  and, 
when  the  surplus  acid  is  neutralized  by  an  alkalir— with  ferrocyanide  of  potas* 
sium  and  polished  iron.  Copper,  in  moderate  quantity,  may  be  thus  easily 
separated  from  milk,  gruel,  porter,  or  the  most  complex  oiganic  liquids. 

Detection  0/  capper  in  the  tioMuee. — It  may  happen,  however,  that  there  is 
no  poisonous  salt  of  copper  held  dissolved  in  the  liquid  subjected  to  analysis, 
— «  lact  commonly  todicated  by  the  entbre  want  of  action  on  polished  iron. 
The  oxide  of  copper  may  be  totimately  combined  with  some  organic  princi- 
ples, or  even  with  the  mucous  membrane  of  the  stomach  itself,  and  ex)st  only 
in  an  insoiubU  form.  A  piece  of  this,  suspended  in  a  solution  of  ammonia,  is 
rendered  intensely  blue  if  copper  be  present  in  moderate  quantity.  It  will 
then  be  necessary  to  cut  up  these  yrolistances,  which  commonly  have  a  green 
or  blue  colour,  and  boil  them  for  an  hour,  in  water  containing  one-sixth  part  of 
strong  nitric  acid.    The  acid  liquid  should  be  filtered,  and  evaporated  to  dry- 
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nets;  and  if  nraeh  oiguiie  matlnr  be  proiwit»  this  AmM  be  dMirojred  by  f»> 
digesting  it  in  stroiifBitricMidyaad  again  efapoimtiiig  to  drfneae.  WatarwiD 
now  diMoive  out  any  eof^per  as  nilratey  which  may  b^e  been  taken  up  by  te 
nitric  acid.  If  even  diis  process  shoaid  jrield  no  copper,  the  organic  mattSTt 
thoroughly  dried,  may  be  incinerated  with  two  parts  of  blade  flux  in  a  crucible. 
The  fine  particles  of  carbonaceous  arii  deriTcd  from  organic  matter  ollen  have 
a  shining  iridescent  red  cdonr,  which  must  not  be  mistaken  for  tiiat  of  copper. 
By  pulreriaing  this  residBe,  then  caieiully  rubbing  it  in  a  mortar  with  water, 
and  decanting  the  liquid,  minute  particles  of  metallic  copper  may  be  obteined^ 
which  should  be  dissolved,  in  diluted  nitric  acid,  and  tested  in  me  usual  way. 
Copper  may  be  also  extracted  by  carbonization  with  sulphuric  acid,  or  by 
entirely  decomposing  the  tissue  by  nitro-muriatic  acid. 

Normal  copper. ^^i  has  been  objected  to  the  process  of  calcination,  that  cop^ 
per  is  contained  as  a  natural  constituent  in  most  of  the  organs  of  the  body,  and 
the  term  normal  copper  has  been  applied  to  it.  Accoiding  to  Barzean,  this 
metel  is  also  present  in  the  incinerated  residue  of  sugar,  coffee,  madder,  wheat 
flour,  and  cheese.  Blood,  milk,  and  other  liquids  of  the  body,  in  cases  where 
no  poisonous  salt  of  copper  has  been  taken,  are  said  to  have  also  yielded  it 
One  chemist  made  a  mixture  of  eggs,  some  strong  coffee,  and  bread  and  bntier; 
he  dried  and  incinerated  the  mass,  and  detected  copper  in  the  residue !  The 
metal  is  said  to  have  been  found  in  bread,  beef,  and  mustard.  Thus,  then,  ac- 
cording to  this  view,  copper  exists  naturally,  not  only  in  the  oigans  of  the 
human  body,  but  likewise  in  some  of  the  most  common  articles  oi  food.  It  is, 
however,  very  probable  that  copper  may,  in  these  cases,  have  been  introduced 
accidentally  during  the  anal3rsis,  and  thus  have  led  to  an  erroneous  inference, 
especially  as  it  was  only  found  in  infinitesimal  traces.  Dr.  Christlson  could 
not  detect  any  portion  of  the  metal  in  the  animal  fluids;  and  in  some  experi- 
mente  on  lai^  quantities  of  oatmeal  and  bread,  I  did  not  detect  the  smallest 
portion  of  copper,  although  the  teste  answered  perfecdy  when  a  cupreous  salt 
was  purposely  added  in  minute  proportion.  MM.  Danger  and  Flandin  have 
more  recently  arrived  at  the  same  resulte,  t.  e.  that  neither  copper  nor  lead 
enter  into  the  com|>osition  of  the  healthy  human  body  or  of  the  food  of  man; 
and  that  where  they  are  said  to  have  been  detected,  their  presence  must  be 
ascribed  to  their  adventitious  introduction  during  the  analysis.  The  question 
is  of  some  interest  in  toxicology,  for  it  has  been  already  brought  forward  as  an 
objection  to  medical  evidence.  In  August  1843,  M.  Barse  communicated  to 
the  Academy  of  Sciences  the  resulte  oi  some  analyses  made  on  the  bodies  of 
two  subjecto  teken  from  the  hospital  of  Paris.  They  had  died  from  ordinary 
disease.  M.  Barse  stetes  that  he  detected  copper  and  lead  in  both  subjecto. 
The  copper  was  obtained  in  the  metallic  stete,  and  identified  by  all  ite  charac- 
ters ;  the  lead  was  not  obtained  as  a  metal,  but  ite  presence  was  indicated  by 
the  usual  teste.  These  metals  may  be  detected  in  the  liver,  according  to  M. 
Barse,  1,  by  Orfila's  process  of  carbonization ;  2,  by  simple  carbonization,  in- 
cineration of  the  ash,  and  aAerwards  digesting  it  in  nitro-muriatic  acid ;  II,  in 
carbonizing  by  sulphuric  acid  and  incinerating  charcoal  for  the  mere  carbo- 
nizing action  of  sulphuric  acid  will  not  of  iteelf  sujffice  to  allow  of  the  separation 
of  the  metals.  In  September  1848,  M.  Rossignon,  of  Lyons,  addressed  a  note 
to  the  Academy  of  Sciences,  on  copper  as  it  existo  in  the  organic  tissues  of 
many  vegetebles  and  animals.  M.  Rossignon  stetes  that  he  detected  copper 
in  all  his  experimente  on  the  human  body:  he  found  it  in  the  blood  and  mus- 
cular fibre  of  man,  in  the  tissues  of  many  domestic  animals  (the  dog,)  and  in 
die  common  vegetebles  used  as  food.  The  gelatin  used  as  soup  at  the  hospi- 
tal of  St  Louis  yielded  per  cent.  0-03  of  pure  copper.  Common  sorrel  gave 
two  per  cent,  of  neutral  oxalate  of  copper;  chocolate  from  0*07  to  0*6  per 
cent.    The  bread  generally  used  in  Paris  gave,  in  1000  parte  of  incinerated 
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,  fiton  <Htf  t»  0*M  of  eoppar  ^frMKhdmifljr  introduced  as  ffolphttef) 
GoAe*  ehieoiy,  HMdder,  uid  migw  yidded  tnoei  of  Ike  metal^-^ia  the  latter 
€me  mixed  with  lead.  Bariej-eofar  eontaina  copper:  and  in  the  sugar  cf 
atucfa  it  foirma  four  pereent.  by  we]||rht»  of  the  carboniaed  reaidne.  M«  Ro^* 
signon  further  atatea,  that  by  calcining  ^e  aobatancea  in  doee  Teaaela»  he  was 
enabled  to  delect  appreciable  tracea  oi  the  metal  in  human  aemen,  in  the  esik 
Clement  of  the  fowl,  in  the  egg^  and  in  the  eye  of  the  ox!  Theae  reaulta  are 
directly  oppoaed  to  tiieae  obtained  by  MM.  Danger  and  Flandin,  M.  Cheral* 
lier,  M.  CheTreul,  end  odieia.  It  ia  intimated  that  the  &ihire  of  these  experi« 
nontaMsfei  in  detecting  copper,  waa  owing  to  their  not  having  inciiienlted  the 
carbon  derived  from  me  action  of  sulofanric  acid  on  oiganic  matter;  but  this 
^es  not  sufficiently  account  for  &e  oifierence,  because,  by  pursuing  the  satoe 
process  with  the  pulmonary  exhalations  of  animals  poitoned  widi  its  salts,  they 
delected  the  metal  readily,  although  here  it  was  only  found  in  traces !  Besides, 
when  we  consider  the  very  positive  manner  in  which  it  was  for  a  long  time 
stated  that  arsenic  was  a  normal  constituent  of  the  human  body,  by  a  higher 
anthority  than  either  M.  Barse  or  M.  Rossignon,  and  that  this  statement  has 
been  since  entirely  disproved  before  a  committee  of  tiie  Academy,  we  may 
weU  hesitate  to  assent  to  the  assertion  that  copper  is  a  natural  constituent  of 
the  body.  While  this  sheet  was  passing  through  the  press,  Orfila  repeated  his 
eaq»eriments  on  the  alleged  existence  of  normal  copper,  before  a  committee  of 
eminent  chemists.  The  result  was,  that  it  required  the  incineration  of  three 
heaUhy  HverMj  and  digestion  of  the  ash  in  nitro*niuriatic  acid,  in  order  to  pro- 
cure any  evidence  of  the-  presence  of  copper!  ^Joum.  de  Ghim.  AoCt  1847, 
p.  434.)  Any  analyst,  therefore,  who  operates  upon  three  dead  subjects  at 
once,  must  be  prepared  to  meet  this  objection !  Practically  speaking,  it  has 
no  force :— 1.  Because  in  poisoninf  by  copper,  there  would  be  very  few  cases 
in  which  the  whole  of  the  chemicu  evidence  rested  on  an  incineration  of  the 
viscera  :-*«uch  a  case  is  very  unlikely  to  occur;  for  chemical  evidence  is  in 
general  abundantly  afforded  by  an  analysis  of  a  portion  of  ihe  poisoned  sub- 
stance swallowed)  or  of  the  contents  of  the  stomach.  2.  If  the  only  chemical 
evidence  were  that  derived  from  incineration,  then  this  could  afford  no  proof* 
of  poisoning,  unless  that  fact  were  already  sufficiendy  made  out  by  symptoms, 
posV'morteqi  appearances,  and  moral  circumstances,  in  which  case  such  infi- 
nitestmal  proof  might  be  very  easily  dispensed  with.  In  a  case  of  falsely  im* 
poted  poisoning,  it  may  be  said  that  the  detection  of  copper  in  a  particular 
article  of  food,  such  as  bread,  would  lead  the  medical  jurist  into  error,  since 
the  discovery  of  this  metal  in  the  bread,  might  bear  out  the  imputation,  and 
inculpate  an  innocent  person.  This  hypothesis  does  not  appear  probable. 
The  normal  copper,  said  to  exist  in  food,  has  not  be^i  found  to  form,  accord- 
ing to  its  discoverers,  more  than  the  100,000th  part  of  the  food  examined:-— if 
the  imputation  of  poi^ning  were  well-founded,  and  copper  were  discovered  at 
all,  the  metal  would  be  in  infinitely  larger  proportion  than  this,  so  as  to  leave 
no  doubt  of  its  actual  admixture. 

M.  Boutigny  has  pointed  out  that,  in  the  process  of  ineinerttHon^  the  cop- 
per mmy  be  concealed  and  withdrawn  from,  the  action  of  the  tests,  by  the 
Sresence  of  iron  in  the  acid  liquid.  He  has  therefore  advised  that  this  should 
e  first  got  rid  of  by  the  addition  of  ammonia. 
Capper  in  the  eoU  of  ceine/enei.-^It  is  not  very  probable  that  a  medical 
jurist  would  be  required  to  seek  for  a  cupreous  poison  in  a  body  which  had 
been  so  long  interred  as  to  have  its  remains  intermixed  with  the  soil.  But 
it  is  not  the  less  necessary  to  state  that  according  to  the  researi^hes  of  M. 
Walchner,  copper,  like  arsenic,  is  almost  univenauy  found  in  ferruginous  soik, 
and  in  most  kinds  of  marls  and  cla)rs.  Wherever  the  pres  of  iron  exists, 
there  copper  will  be  found :  in  this  way  it  may  be  dissolved  by  water,  and 


fpercobde  t|iroa(b  the  mrndbuJ  fltatiu*  (fkf$  OonplHi  Jkmim,  BufX.  ^ 
1846,  612.)  Admitting  Ibe  truth  of  this  ohaqnration,.  a  ctgimpuraUve  aiialiyiiB 
of  the  earth  of  the  oemetoij,  would  he  required  id  the  very  race  eaae  ia  which 
the  decomposed  rettaiosof  the  dead  had  beeome  intenaised  with  the  soil.  M. 
Walchner  8ia^)ly  digests  the  eairth  in  muriatic  acid,  and  precipitatas  thfr  cop- 
per Crom  theaicid  sohntiou  by  a  current  of  sulphuretted  hydrogen  gaa. 

Jibsorplim  of  Co/Q|Mr«— -Gopper,  like  other  metallic  poisonit  is  absorbed. 
It  has  been  discovered  in  the  blood,  organs,  and  secretions,  when  its  ealts 
Jbave  been  taken.  Orfila  has  found  the  metel  in  the  lun^,  heart,  liver,  spleen,  and 
JLidnevs,  of  animals  poisoned  by  it ;  but  he  could  discover  no  traces  of  it  in 
the  blood  or  urine,  although  it  must  undoubtedly  exist  in  the  blood*  M. 
Flandin  isserts  that  copper  is  not  found  in  the  heart  and  kidneys.  (Des  Poi- 
sons, i.  569.)  Wibmer,  according  to  Sobemheim,  detected  copper  in  the 
liver  of  a  dog  to  which  he  bad  for  eeveral  weeks  ^ven  small  doses  of  tiie 
sulphate.  Absorbed  copper  is  most  easily  delected  u  tl^  liver.  About  two 
ounces  have  been  found  sufficient  for  the  experiment*  MM.  Daqger  and 
JPlandin  have  recently  stated,  that  copper  in  cases  of  poieoning  is  to  be  de- 
tected more  readily  in  the  bronchial  secretion  than  in  the  urine.  (Annals 
d'Uyg.,  1843,  452.) 

Quantitative  AjiaiiTsib.— -This  is  best  determined  by  converting  the  salt 
of  copper  to  the  state  of  black  oxide,  every  100  parts  of  which  are  equal  to 
312  of  crystallized  sulphate,  and  392  of  crystallised  nitrate.  If  the  cupreous 
salt  be  precipitated  as  sulphuret,  this  may  be  transformed  to  black  oxide  by 
d^stion  in  nitric  acid,  and  subsequent  incineration. 

OOPPBR  Ur  ARTICLBS  OF  VOOD. 

The  medioo4egal  hietory  of  poieoning  by  oopper,  woold  be  inoom^ele 
without  some  remarks  on  the  action  of  oertun  articles  of  food  on  this  metal 
-when  used  for  culinary  purposes.  This  is  a  not  nnlrequent  form  of  acciden- 
tal poisoning.  The  symptoms  rarriy  appear  until  after  the  lapse  of  dirae  4»r 
'four  hours:— theee  are  commonly  nausea  with  colicky  pains  and  craaips  in 
the  limbs.     Several  fatal  cases  are  on  record.     (Oaltier,  i.  020.) 

It  resnlle  from  the  experiments  of  Falconer  and  others,  that  metaUie  eopper 
-ondeigoes  no  ehaqge  by  eontaot  with  imi/er,  unices  air  be  present;  when  a 
hydrated  carbonate  will  be  formed  mixed  widi  peroxide*  If  the  water  contain 
any  acid,  surh  as  vinegar,  or  common  salt,««-or  there  be  oily  or  fatty  antter 
in  contact  with  the  mc^,  then  the  capper  is  more  rapidly  oxidised,  and  die 
liquid  or  fat  acquires  a  green  colour.  If  the  copper  veasei  be  kept  petfoctly 
dean,  and  the  food  prepared  in  it  be  allowed  to  oool  in  odier  vessels,  there  is 
not  much  risk  of  its  acquiring  a  poisonous  imprmation :  nevertheless  no 
acid,  sahne,  fat^,  or  oily  liquid  should  be  prepared  as  an  article  of  food  in 
*a  eopper  veaseL  (8ee  Ann*  d*Uyg.  1832,  i.  102.)  Under  the  influence  of 
heat  and  air,  a  portion  of  copper  becomes  dissolved,  and  the  oily  or  ^tfaer 
liquid  acquires  a  green  ookrar.  The  preoarationof  Iniite,  such  as  preserves,  in 
copper  veasela,  is  necessarily  attended  witii  some  risk ;  for  on  cooling,  a 
green  crust  is  apt  to  form  on  the  copper,  just  above  the^nrfoce  wh«e  the 
air  and  acid  liquid  meet.  Some  substances  appear  to  be  but  little  liable  to 
this  imptegnation:— thus,  coffee,  beer,  milk,  or  lea  has  been  boiled  for  two 
hours  together,  in  a  clean  eopper  vessd,  without  any  portion  of  the  metal 
being  taken  up  by  either  of  the  liquids.  (See  Falconer  on  the  Poison  of 
Copper,  M,  London,  177<;  also  Orfik,  i.  61 1.)  Accidents  of  this  kind  are 
usually  prevented  by  lining  the  copper  vessel  with  tin ;  but  in  very  laige 
boilos  this  plan  is  not  always  adopted— cleanliness  aloiie  is  trusted  to,  sad 
this  is  a  sufficient  preventiye  when  properiy  obeerved* 
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The  fktfti  effects  tenvMng  from  the  imprej^ation  of  achl  fiquids  Willi  cop- 
per, are  established  by  the  following  accident,  which  occurred  a  few  years 
since.  A  servant  girl  at  a  farm  house  put  a  copper  vessel  into  a  tub,  contain- 
ing the  wash  with  which  the  pigs  were .  fed.  This  is  said  to  be  a  common 
practice  in  many  parts  of  the  country;  as  the  acidity  of  the  liquid  serves  to 
cleanse  the  copper  vessel.  A  number  of  pigs  were  fed  with  this  Avash,  and 
six  of  them  died ;— ^their  bodies  were  examined,  and  the  stomachs  were  found 
inflamed.  Owing  to  the  ignorance  which  prevails  on  these  matters,  soup  and 
o&er  articles  of  food,  such  as  acid  wine,  beer,  or  cider,  are  often  improperly 
kept  in  copper  vessels,  and  thus  become  poisoned.  Dupuytren  relates  that  a 
whole  family  was  poisoned  by  eatin?  cray-fish,  cooked  and  allowed  to  cool 
in  a  copper  vessel,  to  which  vinegar  nad  been  added.     Three  persons  died. 

In  April  1888, 1  was  required  to  examine  the  following  case.  In  an  ex- 
tensive Poor-law  union,  a  number  of  the  paupers  had  been  seized  with  diar- 
rhcea  and  dysentery,  and  several  of  them  died.  There  was  no  apparent 
cause  for  this  sickness  and  mortality ;  and  it  was  suspected  that  the  soup, 
which  was  daily  prepared  in  large  copper  boilers,  might  have  become  im- 
pregnated with  the  metal,  and  have  given  rise  to  the  symptoms,  although 
thesewere  scarcely  indicative  of  irritant  poisoning.  I  ascertained  that  the 
copper  vessels  were  cleaned  out  daily,  that  the  soup  was  made  with  salt  and 
vegetables,  but  was  poured  into  other  vessels  to  become  cool.  The  soup  was 
given  only  once  a  week  ;  but  the  gruel,  which  was  also  suspected,  was  given 
daOy  to  the  paupers.  Four  ounces  of  the  soup,  clarified  by  standing,  gave  no 
trace  of  copper  by  the  iron-test ;  and  the  liquid  was  wholly  unaffected  by  a 
current  of  sulphuretted  hydrogen  gas.  Eight  ounces  were  evaporated  to  dry- 
ness, and  calcined  with  flux ;— an  abundant  ash  resulted,  presenting  iridescent 
colours,  many  portions  having  a  bright  coppery  lustre.  The  ash  was  treated 
with  water,  and  the  heavy  residue^  digested  with  diluted  nitric  acid.  The 
Altered  liquid,  when  neutralized,  gave  no  sign  of  the  existence  of  copper  with 
any  of  the  tests :— iron  was  present,  as  it  is  in  the*incinerated  residue  of  most 
vegetables.  This  experiment,  while  it  showed  the  absence  of  copper  as  a 
poison,  also  appears  to  prove  that  articles  of  food  do  not  always  contain  it 
as  a  natural  constituent.  The  result  of  the  analysis  of  the  gruel,  was  equally 
negative.  The  bread  was  also  examined,  without  any  noxious  irritant  sub- 
stance being  discovered  in  it  It  was  therefore  evident  that  the  symptoms 
conld  not  have  been  due  to  irritant  poison. 

One  of  the  most  satisfactory  accounts  of  slow  poisoning  by  copper,  from 
want  of  cleanliness  in  the  use  of  culinary  utensils,  has  been  lately  published 
by  Dr.  T.  Moore.  It  shows  that  without  great  circumspection,  a  medical  man 
may  be  completely  deceived  respecting  the  origin  of  a  malady  affecting  many 
persons  simultaneously  (p.  50,  ante.)  On  the  return  of  the  Indian  Coolie 
emigrants  from  Guiana  to  Calcutta,  a  kind  of  acute  idiopathic  dysentery  made 
its  appearance  in  the  ship,  and  it  was  at  first  referred  to  bad  water,  change  of 
climate,  and  other  causes.  Dr.  Moore  examined  the  copper-plates  on  whick 
the  fish,  rice,  and  ghee  (butter,)  eaten  by  the  natives,  was  cooked,  and  found 
the  surface  quoted  with  a  green  composition  which,  when  scraped  ofi*  and 
examined,  proved  to  be  a  mixture  of  muriate  and  sulphate  (?)  of  copper.  The 
cause  of  the  disease  was  then  apparent  A  few  hours  afler  taking  the  meal, 
the  patients  complained  of  violent  pains  and  cramps  in  the  stomach  and  lower 
bowels,  and  there  was  constant  vomiting  of  greenish  and  3rellowish-green  bile. 
When  this  was  not  ejected  from  the  stomach,  their  sufferings  from  dry  retching 
were  most  severe:  and  the  feeling  of  constriction  in  the  lower  part  of  the  chest 
and  along  the  course  of  the  cesophagus  still  more  distressing.  Every  twenty 
minutes  there  was  an  attempt  to  evacuate  the  bowels,  but  no  feculent  matter 
was  discharged :  blood  in  small  quantities,  slimy  mucous  stools,  tinged  witli 
33 
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blood,  shreds  of  lymph,  asd  frothy  aidi-cokrored  secretioiist  were  jMUNied  from 
the  rectum  without  aJbrding  to  the  pati^its,  the  ali^^teet  relief.  Pieeewe 
over  the  abdomen,  especially  in  the  epigastrium,  and  in  one«  on  the  areh  of 
the  colon,  caused  pungent  pain.  There  were  griping  pains  in  the  loins  and 
«acrum,  at  the  navel,  and  in  the  iliac  region,  with  tenesmus  and  a  burning  sen- 
sation at  the  sphincter  auL  In  the  commencement  of  the  attack,  there  was 
acute  fever,  pungent  heat  of  the  skin,  headach,  urgent  thirst,  loss  of  appetitet 
prostration  of  strength,  furred  and  clammy  tongue,  foul  taste  in  the  monUi,  with 
a  rapid,  small  and  wiry  pulse.  In  the  more  severe  cases  there  was  great  de- 
pression of  the  vital  powers,  the  pulse  exceedingly  rapid  and  weak,  the  skin 
cold,  extremities  benumbed ;  the  secretion  of  urine  was  in  a  few  instances 
suppressed,  in  others  the  urine  was  retained  in  the  bladder.  The  symptoms 
in  most  instances  subsided  in  eight  or  ten  days  under  the  free  nse  of  emetics 
and  castor  oil;  in  odiers  a  long  time  elapsed  before  the  mucous  discharges 
from  the  alimentary  canal  and  die  tenesmus  abated^— the  disease  assuming  all 
the  characters  of  chronic  dysentery.  One  man  was  subsequently  attacked  with 
eymptoms  of  chronic  poisoning  in  an  aggravated  form,  from  neglect  in  the  use 
of  a  copper-vessel,  and  sank  unider  the  attack.  On  a  postrmortem  examination, 
the  mucous  membrane  of  the  lower  part  of  the  msophagus,  and  that  of  the 
stomach  between  the  two  orifices,  was  the  seat  of  extensive  and  deepwiealed 
inflammation.  The  shades  of  red  varied  from  a  bright  vermilion  or  scarlet 
to  a  deep  red  or  violet  colour.  The  patches  of  a  dark  red  or  brownish  colour 
were  comparatively  small  and  circumscribed,  situated  in  general  beneath  the 
mucous  membrane  of  the  under  surface  of  the  stomach.  The  membrane  in 
these  situations  was  softened,  pulpy  but  not  excoriated,  and  free  from  the  ap-. 
pearance  of  hsCving  sloughed.  At  the  pylorus  the  membrane  was  intensely 
inflamed,  glistening,  and  tumid  from  a  quantity  of  serous  fluid  exuded  beneath 
the  submucous  cellular  tissue.  The  mucous  membrane  of  the  duodennm  and  ' 
small  intestines  was  also  inflamed  in  irregular  patches ;  and  there  were  traces 
of  inflammation  in  the  large  intestines,  including  the  rectum.  Eight  ounces 
of  a  saffron-coloured  fluid  were  found  in  the  peritoneal  cavity,  and  on  the 
peritoneal  surface  of  the  intestines  there  were  numerous  minute  spots  of  in* 
flammatory  redness.  There  was  no  efiusion  of  lymph  or  other  sign  of  peri- 
toneal  inflammation.  (Lancet,  April  11,  1846^  414.)  Dr.  Moore  considers 
that  the  attacks  of  cholera  and  acute  or  chronic  dysentery,  under  which  Euro- 
peans arriving  in  the  East  Indies  so  frequendy  suffer,  may  be  in  many  cases 
due  to  the  general  employipent  of  copper-utensils  for  culinary  purposes,  and 
from  the  want  of  cleanliness  on  the  part  of  the  native  cooks,  who  use  batter, 
salt,  and  acids,  without  removing  the  cupreous  incrustation  which  is  formed  on 
the  surface  or  in  the  rims  of  the  vessel.  Hot  butter  or  lard,  like  hot  oil,  readily 
dissolves  copper,  forming  fatty  salts  of  which  oxide  of  copper  is  the  base* 

In  the  making  of  preserved  fruUs  and  vegetable  pickleB^  the  salts  of  copper 
{blue  vitriol)  are  sometimes  used  for  the  purpose  of  giving  a  rich  green  colour. 
Many  of  the  green  pickles,  sold  in  shops,  are  thus  impregnated  with  the  vege- 
table salts  of  this  metal,  to  which  they  owe  their  bright  grass-green  colour. 
If  the  fruit  or  pickle  be  placed  in  a  solution  of  ammonia,  and  copper  be  present, 
the  substance  is  speedily  turned  blue.  The  iron  test  is,  however,  more  delicate. 
A  needle  immersed  in  the  pickle,  or  plunged  into  the  solid,  will  be  speedily 
coated  with  copper.  The  quanuty  of  copper  contained  in  such  articles  may 
not  be  sufficient  to  produce  fatal  effects ;  but  serious  symptoms  of  gastric  irri- 
tation are  sometimes  produced,  and  in  very  young  subjects,  these  may  assume 
an  alarming  character.  (See  Falconer,  87.)  A  short  time  since  preserved 
gooseberries  were  sent  to  me  for  examination,  as  it  was  suspected  from  cir^ 
cumstances  that  they  were  contaminated  with  copper.  The  liquid  in  which 
they  were  preserved  was  of  a  pale  yellow  colour,  and  had  an  acid  reactioiK 
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Ammonia  gave  with  it  a  dark  gfreenish  Unge ;  ferrocyanide  of  potaaslum  a' 
rich  claret-red  precipitate ;  and  hydroeulphuret  of  ammonia  a  deep  brown. 
A  needle  plunged  into  it,  was  coated  with  copper  in  about  five  or  six  minuter. 
The  galvanic  test  applied  in  die  usual  wajr,  failed  to  indicate  the  presence  of 
the  metal.  I  therefore  modified  it  by  plui^fing  into  the  liquid  a  sHp  of  platina» 
haring  a  coil  of  zinc  twisted  round  it:— copper  was  then  deposited  on  the 
platina  in  the  course  of  a  short  time.  The  liquid  gave  a  precipitate  with  ni- 
trate of  barytes,  insoluble  in  nitric  acid.  These  facts  proved  that  the  liquid 
was  pretty  strongly  impregnated  with  sulphate  of  copper!— and  the  analysis 
shows  that  ammonia  is  decidedly  inferior  to  the  other  tests,  the  blue  colour 
having  been  concealed  and  changed  to  green  by  the  yellow  colour  of  the 
liquid.  The  test  upon  which  reliance  may  always  be  placed  is  polished  iron ; 
and  this,  while  it  is  the  least  open  to  objection,  happens  at  the  same  time  to 
be  very  delicate  in  its  reaction,  and  less  affected  than  the  others  by  the  presence  of 
organic  matter.  Colic  and  vomiting  have  been  produced  by  the.use  of  vinegar 
which  had  been  placed  in  copper>utensils ;  and  copper  stop-cocks  to  vessels 
containing  acid' liquids,  may  thus  give  rise  to  symptoms  of  poisoning. 

Bread  paitwied  by  topper. ^'K  few  years  since  a  fraudulent  practice  existed 
on  the  continent,  of  mixing  sulphate  of  copper  with  the  dough  of  hrtad^  in 
in  order,  as  it  was  said,  to  accelerate  the  panary  fermentation.  The  quantity* 
of  cupreous  salt  used  was  small,  but  still  it  was  a  noxious  adulteration.  (Ann. 
d*Hyg.,  1880,843;  1831,  338;  1840,2,  123.)  According  to  some  experi- 
ment^iflts,  bread  always  contains  traces  of  copper,  which  is  supposed  to  form 
a  BMiaal  censtituten  of  com  (ante,  p.  882.)  Reasons  have  been  already  given 
for  rejecting  this  opinion.  Copper  may  have  been  detected  in  this  arti^  of 
food,  but  this  does  not  prove  that  it  is  a  normal  constituent.  It  may  have  been 
introduced  accidentally  during  the  making  of  the  bread,  as  wherp  copper- 
BnteBsiis  have  been  used  for  this  purpose.  Thus  it  may  be  found  in  breads 
and  not  in  the  flour  from  which  the  bread  was  made,  or  in  the  flour  and  not 
in  the  com.  MM.  Theuleu  and  Servan  havinr  found  copper  in  a  specimen 
of  bread,  ascertained  by  further  examination  that  copper  cylinders  had  been 
used  in  grinding  the  com.  A  small  quantity  of  oxide  falling  from  these  would 
at  once  account  for  the  contamination  irrespective  of  fraud.  (See  Orfila,  i. 
651 ;  Galtier,  i.  007.)  M.  Girardin  has  more  recently  pointed  out  another 
sonree  from  which  the  copper  may  be  derived.  Seed  com  is  sometimes  dressed 
(to  destroy  Ae  spores  of  fhnffi)  with  a  mixture  of  common  salt  and  sulphate  of 
copper.  He  has  analysed  the  grain  grown  from  wed,  thus  treated,  and  has 
distinctly  recognised  in  it  traces  of  copper.  (Annuaire  de  Chimie,  1840, 086.) 
Paper  u0ed  for  filtration  sometimes  contains  traces  of  copper.  Alum  is  used 
in  bread  as  well  as  a^lt,  and  small  quantities  of  copper  sometimes  exist  in 
the^e  substances.  These  facts  tend  to  show  that  those  who  assert  that  copper 
is  a  normal  constituent  of  most  kinds  of  food,  have  not  been  sufficiently  careful 
in  their  inquiries.  Bread  containing  even  traces  of  sulphate  of  copper,  acquires 
a  red  tint  when  moistened  with  ferrocyanide  of  potassium.  If  the  proportion 
be  greater,  its  taste  and  colour  are  affected :  it  may  have  a  blueish-green  colour. 
Copper  may  be  obtained  from  it  by  the  process  of  incineration. 

Accidental  poisoning  by  copper  has  occurred  from  the  use  of  what  is  called 
Oerman  eiherj  but  which  should  rather  be  called  ithife  hrann^  as  it  is  an  alloy 
of  copper  and  zinc  with  nickel.     Some  specimens  of  this  alloy  contain  fifty 

Psr  cent,  by  weight  of  copper.  The  following  case  of  poisoning  occurred  in 
aris  in  1838.  A  lady,  after  having  had  eels  for  dinner,  was  awakened  in  the 
night  by  intense  headache,  followed  by  nausea,  vomiting  and  colic.  These 
symptoms  were  removed  under  proper  treatment.  Her  physician  ascertained 
that  the  eels  had  beefi  cooked  with  butter  and  vinegar  in  an  earthenware  vessel, 
and  he  found  that  the  metal  spoon,  whieh  was  of  Oerman  silver,  presented  oa 
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different  parts  greenish-coloured  spots.  Chemieal  analysiff  showed  that  a  poi- 
sonous salt  of  copper  had  been  thus  accidentally  produced :— ^  fact  proved  by 
polishing  the  spoon,  and  then  placing  it  in  a  hot  mixture  of  bread,  butter,  and 
vinegar.  Half  an  hour  after  the  mixture  had  cooled,  green  spots  were  per- 
ceived on  it ;  and  in  twelve  hours  the  spoon  was  quite  green,  as  well  as  the 
butter  in  contact  with  it.  It  has  been  proposed  to  prevent  this  chemical  action 
on  copper  and  its  alloys  by  electro-plating  them  with  silver  ;  but  Mr.  Waringlon 
has  found  that  the  silver  is  deposited  unequally  like  a  spongy  mass,  thus  allow- 
ing die  acid  liquid  to  penetrate  through  it.  A  galvanic  action  is  thereby  set 
up,  which  increases  the  chemical  changes. 

Action  of  water  on  copper, — Water  does  not  appear  to  have  any  marked 
action  on  this  metal  when  the  surface  is  clean.  On  exposing  clean  metallic 
copper  in  contact  with  dUtilM  water  and  air  for  a  period  of  forty*three  days, 
the  water  was  clear,  without  colour,  taste,  or  smell,  and  the  copper  bright  and 
unchanged  as  when  first  immersed.  The  tests  for  copper  showed  that  there 
was  none  of  the  metal  dissolved.  On  evaporating  three  ounces  to  dryness, 
however,  a  very  slight  ^een  sediment  (less  than  one-eighth  of  a  grain)  was 
procured,  which,  on  analysis,  was  found  to  be  carbonate  of  copper.  When 
river  water  was  substituted,  similar  results  were  obtained,  but  the  carbonate 
of  copper  left  on  evaporation,  was  in  rather  larger  quantity.  This  may  have 
arisen  from  the  presence  of  bicarbonate  of  lime.  The  contact  of  water  with 
clean  copper-vessels,  is  therefore  not  likely  to  lead  to  the  production  of  a^svffi* 
cient  quantity  of  poisonous  salt  to  affect  health.  When  the  coppttr  is  corroded 
or  dirty,  the  poisonous  crust  may  become  mechanically  diffused  through  the 
water,  and  give  rise  to  chronic  poisoning. 
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ANTIMONIA.L  VAPOURS.      TARTARIZBD   ANTIMONY — ^LARGB   DOSES   NOT    INJURIOUS— ITS 

EFFECTS  ON  CHILDBSN— SYMPTOMS ^FATAL  DOSE— RECOVERY  FROM  LARGE  DOBGB-^ 

EXTERNAL      APPLICATION POST-MORTEM      APPEARANCES TRBATMEN1>— CBEMICAI* 

ANALYSIS — DELICACY  OF  THE  TESTS.  ANTIMONY  IN  ORGANIC  LIQUmS — DETECTION 
IN  THE  TISSUES.  ARSENIC  IN  ANTIMONIAL  PREPARATIONS.  ANTIMONY  IN  80LID8— 
QUANTITATIVE  ANALYSIS.  CASES  OF  POISONING  BY  CHLORIDE  OF  ANTIMONY ANA- 
LYSIS.      OTHER  ANllMONIAL   PREPARATIONS.      POISONING   BY  BULPBATE   OF  ZIN(^* 

ANALYSIS— » IN    ORGANIC   MIXTURES ZINC  IN   THE  TISSUES— EFFECT  OF   WATER   Off 

ZING— CARBONATE  OF  ZINC— >OTHER  PREPARATIONS  OF  THIB  METAL 

General  remarks. — Metallic  Antimony  is  not  regarded  as  a  poison,  but 
when  respired  in  the  state  of  vapour,  it  is  stated  to  have  produced  serious  sjrmp- 
toms.  A  case  of  poisoning  by  the  vapours  of  antimony  is  reported  in  the  Edin- 
burgh Medical  and  Surgical  Journal  (I v.  2G5.)  Orfila  suggests  that  the  effects 
said  to  be  produced  by  this  metal  in  vapour  may  be  ascribed  to  arsenic,  which 
is  present  in  most  specimens  of  crude  antimony  as  it  is  used  in  manufaoiurea. 
(Toxicol,  i.  504.)  Of  the  antimonial  compounds,  there  are  two  which  may  be 
specially  considered,  namely,  Tartar  Emetic  and  Chloride  of  Antimony. 

TARTARIZED  ANTIMONY.     TARTAR  EMETIC.    STIBIATED 

TARTAR. 

This  substance,  which  is  seen  in  the  form  of  a  white  po^xrder,  or  in  crystals, 
is  by  no  means  so  poisonous  as  it  is  often  described  to  be.    Forty,  grahis  bav^ 
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been  ^rai  to  u  advlt  in  twmHr^bor  hours  withoat  caoitog  Miottt  Mfehief. 
ProfeMor  Forget  of  Strasborg  has  related  the  case  oT  a  robust  omd,  sged  forty^ 
who»  while  labouring  under  acute  rheumatism,  took  tartar  emetic,  first  in  the 
dose  of  eight  grains,  increasing  it  gradually  to  sixty,  and  then  to  seventy*t«ro 
graina  He  tooic  this  quantity  without  any  disorder  of  the  intestinal  canal,  or 
any  other  bad  symptom.  In  the  space  of  ten  days,  the  man  toolL  without  iocon* 
vience  three  drachme  of  tartar  emetic.  (Med.  Gaz.  xxiv.  126 ;  see  also  a  caso^ 
in  Orfiia,  IL  743.)  Nevertheless,  other  facts  show,  that  this  substance,  in  dosea 
of  from  half  an  ounce  to  one  ounce,  or  even  less,  must  be  regarded  as  an  irri* 
tant  poison;  and  one  reason  why  the  symptoms  are  often  so  slight  from  compa- 
ratively large  doses,  is  owing  to  its  possessing  such  violent  emetic  properties. 
This  leads  to  the  early  expulsion  of  the  greater  part  of  the  poison  from  the  sto* 
mach.  A  case  is  related  by  Dr.  Lambert,  where  only  four  grains  of  tartar 
emetic  gave  rise  to  violent  pain  in  the  abdomen,  vomiting  and  purging.  The 
individual  then  fell  into  strong  convulsions,  which  lasted  half  an  hour.  He  be- 
came speechless,  no  pulse  could  be  perceived,  and  the  skin  was  quite  cold; — ia 
aliort,  it  was  supposed  he  was  dead.  Stimulating  frictions  and  cataplasms  were, 
employed,  and  he  slowly  recovered  in  about  fb«irteen  days.  (Casper's  Woch* 
enschrift,  xiiL  1241.) 

It  would  appear  from  the  observations  of  the  late  Mr.  Goodlad  of  Manchester,* 
and  Mr.  Noble,  that  tartarized  antimony^  even  in  small  doses,  is  liable  to  act  as 
a  poison  on  the  young.  Mr.  Wilton  records  four  cases  in  which  prostration  and 
oollapiBe  followed  the  administration  of  ordinary  dos?s  of  tartar  emetic  to  young 
chikiren.  Two  of  them  were  fJeitaL  It  should  therefore  he  administered  with 
great  caution. 

A  case  was  referred  to  me  in  March  f  847,  in  which  it  wassuspected  that  a  child 
labouring  under  disease  of  the  lungs,  had  been  killed  by  an  over  dose  of  tartarizecE 
antimony.  The  chiki  took  two  doses  of  an  antimonial  mixture,  and  died  twenty- 
four  hours  after  the  last  dose.  There  was  no  vomiting,  purgiog^or  any  other  symp* 
torn,  excepting  sudden  access  of  pain,  to  lead  to  the  suspicion  that  the  medicine  had 
acted  as  a  poison.  The  determination  of  the  quantity  present  in  each  dose  be- 
came of  course  very  material,  in  order  that  the  medical  practitioner  might  escape 
a  charge  of  manslaughter.  By  a  quantitative  analysis  to  be  subsequently  de- 
scribed, the  proportion  of  tartarized  antimony  in  each  dose  was  only  0-29  grains : 
hence  the  deceased  had  taken  in  the  two  doses,  b4it  little  more  than ha(f  a  grain^ 
An  opinkm  was  therefore  given,  that  the  child  had  not  died  from  the  effects  of 
the  medwine,  since  it  would  not  have  been  just  to  have  drawn  such  an  inference 
from  the  occurrence  of  a  few  exceptk)nal  instances,  such  as  those  reported  by 
Mr.  Noble  and  Mr.  Wilton.  From  a  case  published  in  the  London  Medical 
Gazette,  k  appears  probable  that  the  life  of  a  child  was  destroyed  by  a  dose  of 
fifteen  grains  given  by  misUke  for  another  powder,  (xvi.  521  y  see  also  xL 
351.) 

Tartar  emetic  appears  to  act  more  as  an  irritant  than  as  a  corrosive;  but  the 
Sfmptoms  which  it  produces,  like  those  of  all  corrosive  poisons,  are  generally 
Immediate,  In  several  instances  this  substance  has  proved  fatal  in  England,  la 
one,  a  man,  aged  twenty-four  was  killed  by  a  dose  of  three  dradima  taken  by 
mistake:  (Traill»  1 14)  and  one  or  two  fatal  instances  are  reported  by  Orfila  to 
have  occurred  in  France.  Our  knowledge  of  its  effects  as  a  poison  on  man,  la 
chiefly  derived  from  the  cases  related  by  Orfila.  In  1837»  a  trial  took  place  on 
the  Norfolk  circuit,  fioHr  the  administration  of  this  substance  with  intent  to  murder; 
but  there  was  a  total  want  of  proof:  the  tartar  emetic  was  given  to  a  child  medir 
dually  by  the  prisoner,  an  ignorant  woman,  without  there  being  apparently  any 
ktention  on  her  part  to  destroy  it 

This  substance  is  uied  in  medicine  both  externally  and  inlemaQy.  Tartar 
Btanc  aoLUTiosr^  or  yucum  Airr.  roT»  tart.,,  containa  one  grain  in  half  an  ounces 

3a* 


390  TARTAR  EMETIC.      SYMPTOMS  AND  TATAL  DOSE. 

It  is  exhibited  in  doses  of  fifteen  drops  to  one  drachm.    Tartar-emetic  ointment 
contains  one-fifth  of  its  weight  of  this  substance. 

SYMPTOMS. 

A  Strong  metallic  taste  is  perceived  in  the  month  dnring  the  act  of  swallowing. 
There  is  violent  burning  pain  in  the  epigastric  region,  followed  by  nausea, 
vomiting,  profuse  diarrhoea  and  syncope.  The  pulse  is  small  and  rapid,  some- 
times  imperceptible ;  the  skin  cold,  and  covered  with  a  clammy  perspiration ; 
and  the  respiration  painful.  Death  is  preceded  by  vertigo,  insensibility,  great 
prostration  of  strength,  and  violent  spiisms  of  the  muscles  of  the  extremities. 
Among  the  symptoms  there  has  been  observed  great  constriction  in  the  throat, 
with  diflBculty  of  swallowing.  The  quantify  actually  required  to  destroy  liie  is 
unknown.  It  will  probably  depend  ranch  on  whether  active  vomiting  and  purg- 
ing have  been  excited  or  not ;  for  these  symptoms  have  not  l)een  present  in  all 
cases.  Doses  of  twenty,  twenty-seven,  and  even  sixty  grains  have  been  taken 
without  destroying  life,  although  alarming  symptoms  of  irritation  followed.  In 
one  case  related  by  Orfila,  a  man  aged  fifty,  took  forty  grains  of  tartar  emetic 
and  died  In  about  four  day&  This  was  the  only  one  out  of  five.cases  of  poison- 
ing by  this  substance  which  proved  fatal.  (Orfila,  i.  447.)  Dr.  Beck  mentions  a 
case  in  which  fifteen  grains  of  tartar  emetic,  in  solution,  killed  a  child  a  few 
weeks  old :  vomiting  and  purging  ensued,  followed  by  convulsions  and  death. 
In  two  cases  observed  by  Mr.  Hartley,  which  will  be  presently  described,  fen 
grains  killed  each  child  in  a  few  hours.  This,  I  believe,  is  the  smalieit  falai 
dose  on  record.  In  a  case  recently  reported  by  Mr.  Freer  of  Stourbridge,  a  man 
ffitat  28,  swallowed  fwo  drachma  of  tartar  emetic  by  mistake  for  Epsom  salts, 
and  recovered  from  its  efiects.  An  hour  after  the  poison  had  been  taken,  he 
was  found  in  the  following  state: — his  pulse  imperceptible;  tongue  dry  and  red; 
countenance  cold  and  livid,  bathed  with  clammy  perspiration,  and  Indicative  of 
great  suffering;  violent  pain  at  the  epigastrium  and  over  the  whole  of  the  abdo- 
men, with  constant  spasmodic  contraction  of  all  the  muscles,  particularly  of  the 
abdomen  and  upper  extremities.  The  fingers  were  firmly  contracted,  and  the 
muscles  quite  rigid.  He  vomited  only  once,  about  fiaif  an  hour  after  he  had 
swallowed  the  poison,  and  after  this  he  had  constant  involuntary  aqueous  stooia.^ 
An  emetic  of  mustard  and  salt  was  given  to  him,  and  this  produced  vident 
vomiting  of  bilious  matter.  Green  tea,  brandy,  and  decoction  of  oak-bark  were 
freely  given.  The  cramps,  vomitings,  and  aqueous  stools  continued  for  sir 
hours.  The  symptoms  then  became  mitigated,  and  he  gradually  recovered* 
suffering  chiefly  from  profuse  night  perspirations.  (See  Lancet,  May  5i2,  1847, 
585.)  This  case  is  remarkable  for  the  anomalous  character  of  the  symptoms, 
as  in  the  absence  of  active  vomiting,  an  emetic  was  actually  required  to  be 
given, — also  from  the  recovery  of  the  individual  after  a  very  large  dose  of  the 
poison. 

External  application, — Tartar  emetic  is  said  to  have  produced  symptoms  of 
irritant  poisoning  when  applied  externally  to  the  skin,  in  the  form  of  ointment 
as  a  counter-irritant.  In  a  case  where  the  skin  was  but  little  afiected  by  the  use 
of  this  ointment,  nausea  and  sickness  were  produced,  which  disappeared  wlien 
the  use  of  the  ointment  was  discontinued.  Although  it  is  very  extensively  used 
by  medical  practitioners,  we  never  hear  of  cases  of  poisoning  by  it  under  these 
circumstances.  Dr.  GrifiSth,  of  Philadelphia,  states  that,  thus  applied,  it  has  pro- 
duced violent  salivation.  (Am.  Jour.  Med.  Sci.,  II.  233.) 
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POST-MORTEM  APPfiARANCBS. 

In  Orfi1a*8  case  above  mentioned,  the  macous  membrane  of  the  stomach  and 
duodenum  was  reddened  and  covered  with  a  slightly  adhering  layer  of  mncu's. 
In  a  man  who  had  taken  forty  grains  of  tartar  emetic  during  a  period  of  five 
days,  and  who  then  died  from  an  attack  of  apoplexy,— the  stomach  was  found 
much  reddened  and  inflamed  in  irregular  patches,  the  redness  passing  into  a 
violet  tint ;  but  there  was  no  ulceration  of  the  mucous  membrane,— the  duo- 
denum wits  in  a  somewhat  similar  state,  and  the  small  intestines  were  but 
slightly  inflamed.  The  following  cases  reported  by  Mr.  Hartley,  show  the  na- 
ture of  the  post-mortem  appearances  likely  to  be  found  in  the  body.  Two 
children,  a  boy  aged  five  years,  and  a  girl  aged  three  years,  each  swallowed  a 
powder  containing  ten  grains  of  tartar  emetic  mixed  with  a  little  sugar.  It  was 
stated  that,  in  twenty  minutes  after  taking  the  powders  they  were  seieed  with 
vident  vomiting  and  purging,  and  great  prostration  of  strength,  followed  by  con- 
vulsions and  tetanic  spasms:  there  was  also  great  thirst.  The  boy  died  in  eight 
hours,  and  the  girl  in  twelve  or  thirteen  houra  after  swallowing  the  dose.  The 
bodies  were  inspected  between  four  and  five  days  after  death.  In  that  of  the  boy 
there  was  effusion  of  serum  in  the  right  pleura;  the  lower  lobe  of  the  right  lung 
posteriorly  was  redder  than  natural,  and  the  peritoneum  was  injected  from  recent 
inflammation.  The  macous  membrane  of  tlie  duodenum  was  inflamed,  and 
covered  with  a  whitish-yellow  viscid  secretion;  this  was  observed  throughout 
the  intestinal  canal,  though  the  colour  was  of  a  deeper  yellow  in  the  colon  and 
rectum:  there  was  no  ulceration.  The  peritoneal  coat  of  the  stomach  was  in- 
flamed. The  mucous  membrane  of  this  organ  was  much  inflamed,  especially 
about  the  larger  curvature  and  at  the  cardiac  orifice:  there  was  no  ulceration. 
The  contents  (about  two  ounces  and  a  half  of  a  dark  grumous  fluid,  having  a 
slightly  acid  reaction,)  were  very  adherent  to  it ;  and  in  one  place  there  was  a 
patch  of  lymph.  The  tests  used  did  not  indicate  the  presence  of  antimony. 
With  regard  to  other  appearances,  the  tongue  was  covered  with  a  white  fur, 
and  appeared  soddened;  the  &uces  were  not  inflamed;  the  trachea  and  obso- 
phagua  had  a  natural  appearance.  On  opening  the  cranium,  the  dura  mater 
was  found  very  vascular ;  the  longitudinal  sinus  contained  a  coagulum  of  lymph, 
but  very  little  blood.  The  vessels  of  the  surface  of  the  brain  were  very  much 
injected  with  dark  blood,  the  whole  surface  having  a  deep  purple  appearance. 
Every  portion  of  the  brain,  when  cut,  presented  many  bloody  points.  The  cere- 
belhim  and  medulla  oblongata  were  also  extremdy  vascular;  there  was  no 
eflfusion  in  the  ventricles,  or  at  the  base  of  the  brain.  In  the  body  of  the  girl,  the 
morbid  appearances  were  similar ;  there  were  also  patches  resembling  the  erup- 
tion of  scarlatina  on  the  arms,  legs,  and  neck.  The  arachnoid  membrane  was 
more  opaque  than  usual;  and  on  the  mucous  membrane  of  the  stomach,  where 
the  inflammation  was  greatest,  were  two  or  three  white  spots,  each  about  the 
size  of  a  split  pea,  which  appeared  to  be  the  commencement  pf  ulceration.  (Lan- 
cet, April  26,  1846,  460.)  In  animals  poisoned  by  this  substance,  it  is  common 
to  find  general  inflammation  of  the  alimentary  canal. 

TREATMENT. 

This  consists  in  promoting  vomiting  by  the  free  administration  of  warm 
water,  milk,  or  other  diluents.  The  stomach-pump  may  also  be  used.  Any 
vegetable  infusion  containing  tannin,  such  as  strong  tea,  decoction  of  oak-bark, 
OP  Peru vian^  bark,  may  be  given.  This  principle  combines  with  oxide  of 
antimony,  to  form  a  compound  insoluble  in  water;  and  if  attended  with  no 
other-benefit,  it  at  least  suspends  the  operation  of  the  poison.  This  tannate 
of  antimony  is  said  to  be  inert ;  it  is  easily  dissolved  by  some  vegetable  acids 
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sUramen,  or  ihe  paper  be  allowed  to  become  dry,  before  it  is  exposed  to  sul- 
phuretted hydrogen,  the  stain  is  yellow,  thus  resemblingr  diat  of  arsenie.  60- 
bernheim  has  olMerved  a  similar  effect  when  tartar  emetic  is  mixed  with  solu- 
tion of  gum.  In  analyzing  the  contents  of  the  stomach,  we  might  therefore  be 
erroneously  led  to  suspect  the  presence  of  arsenic,  since  tartar  emetic  is  fre- 
quently given  as  a  medicine.  Having  ascertained  that  antimony  is  present, 
die  liquid  is  strongly  acidulated  with  tartaric  acid,  and  a  current  of  sulphuretted 
hydrogen  gas  is  passed  into  it  until  there  is  no  further  effect.  The  sulphuret 
is  collected,  washed,  and  dried.  If  it  be  the  sulphuret  of  antimony,  it  will 
have  an  orange-red  or  brown  colour,  and  will,  when  dried,  be  dissolved  by  a 
small  quantity  of  boiling  muriatic  acid  (forming  sesqnichloride  of  antimony) 
with  evolution  of  sulphuretted  hydrogen.  The  boiling  should  be  continuea 
for  several  minutes.  On  adding  this  solution  to  a  large  quantity  of  water,  a 
dense  white  precipitate  of  oxychloride  of  antimony  (powder  of  Algaroth  or 
Algarotti,  Mercurius  Vilm)  will  fall  down.  This  is  characteristic  of  antimony. 
If  it  be  objected  ihat  nitrate  of  bismuth  undergoes  a  similar  change  when 
dropped  into  water,  hydrosulphuret  of  ammonia  will  easily  enable  us  to  dis- 
tinguish the  two  metals ;  the  antimonial  precipitate  is  turned  of  an  orange-red 
by  that  solution,  while  the  bismuthic  precipitate  is  turned  of  a  deep  black. 
Besides,  the  white  precipitate  from  antimony  is  known  from  that  of  bismu^ 
by  its  more  ready  solubility  in  tartaric  acid.  Dr.  Turner  recommended  that 
the  precipitated  sulphuret  of  antimony  should  be  reduced  by  heating  it  in  a 
current  of  hydrogen;  but  there  are  some  objections  to  this.  Dr.  Turner  him- 
self found  that  organic  matter  became  precipitated  with  the  sulphuret,  and  in- 
terfered with  the  metallic  appearance  after  its  reduction;  and  even  supposing^ 
the  metal  to  be  obtained,  it  will  require  to  be  identified  by  certain  chemieu 
processes*  The  production  of  the  chloride  from  the  sulphuret,  with  its  pecu- 
liar properties,  is  more  expeditious  and  quite  satisfactory. 

Ihttciion  qfabtofbtd  antimony  in  the  tiB$ttes.^^U  these  processes  fail,  anti- 
mony may  stQl  be  discovered  in  the  solid  tissues  of  the  body.  For  this  pur- 
pose, Orfila  recommends  that  the  viscera  should  be  thoroughly  dried  and 
added  gradually  to  boiling  nitric  acid,  until  dissolved.  Evaporate  to  dryness 
and  carbonize.  Boil  the  carbonaceous  residue  in  muriatic  acid  with  a  litde 
nitric  acid.  This  converts  the  antimony  to  chloride, — a  portion  t>f  which  may 
be  introduced  into  Marshes  apparatus,  and  tried  for  antimonial  sublimates.  If 
these  be  obtained,  they  may  be  tested  in  the  way  described.  (See  ante,  page 
E88 ;  also,  Appendix.)  By  this  process,  Orfila  has  succeeded  in  detecting  an- 
timony in  the  urine,  liver,  and  other  viscera,— >a  clear  proof  that  it  is  absorbed. 
He  failed  to  discover  it  in  the  blood,  or  in  any  animal  fluid  except  the  urinfe. 
(Annales  d'Hyg.  1840,  474.) 

During  life  this  metal  may  be  detected  in  the  urinary  secretion  of  those  who 
are  taking  medicinally  antimonial  preparations,  even  for  so  long  a  period  as 
twenty-four  days  after  ite  administration.  The  plan  recommended  by  MM. 
Millon  and  Laveran  for  its  detection,  is  to  add  to  ten  parts  of  urine  one  part 
of  pure  and  fuming  muriatic  acid,,  and  to  sfir  the  mixture  with  a  polished  tiii 
rod.  If  antimony  be  in  large  quantity,  the  tin  will  be  blackened  in  the  course 
of  a  few  hours ;  if  in  small  proportion,  several  days  may  be  required  for  thf 
deposit*  Warmth  accelerates  the  precipitation.  A  fresh  piece  of  tin  must  be 
used  in  every  experiment  These  experimentalists  have  made  the  singular 
discovery  with  respect  to  antimony,  that  there  are  intermissions  in  its  elimina- 
tion from  the  body,  and  that  these  are  great  in  proportion  to  the  length  of  time 
whieh  has  elapsed  since  ite  administration.     (Comptee  Rendus,  1845,  ii.  638.) 

According  to  MM.  Danger  and  Flandin,  antimony  will  be  found  most  abun- 
dantly in  the  liver  after  death, 

A  medioa]  jurist  must  remember  that  the  disooviery  of  tartar  emetic  in  tiiecoD^ 
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.tents  of  a  atomach  Is  by  no  means  a  proof  of  Its  having  been  taken  or  admi- 
nistered as  a  poison ;  since  it  is  frequently  preseribed  as  a  medicine,  and  often 
talcen  as  such  by  persons  of  their  own  accord.  We  coald  only  infer  that  it  ex- 
.  isted  as  a  poison,  or  had  caosed  death,  when  the  qnantity  present  was  very  large, 
and  there  were  corresponding  appearances  of  hrritation  in  the  alimentary  canal. 
SUU  less  woukl  the  discovery  of  it  in  a  mixture,  unless  in  very  large  proportioui 
be  evidence  of  an  intent  to  poison. 

Arutnic  a$  an  aduiteraiion  in  antimonial  preparatiom.^At  is  important, 
perhaps,  in  a  medloo-legal  view,  to  state  that  arsenic  has  been  discovered  by 
SeruDas,  to  exist  fn  the  common  sulphuret  of  antimony,  in  the  metal,  and  in  the 
preparation  called  Jcernies*  In  the  common  sulphuret,  it  has  been  found  in  the 
proportion  of  from  two  to  five  per  cent.  It  has  been  supposed  that  pharmaceu- 
tical preparations  of  antimony  may  be  thus  contaminated  with  arsenic;  but  it 
does  not  appear  that  tartar  emetic,  when  well  crystallized,  contains  any  traces 
of  this  poison; — the  mother  liquor  contains  it,  and  sometimes  the  last  crops  of 
crystals  which  are  obtained  from  the  solution,  may  hold  a  portion  of  arsenic. 

If  any  antimonial  preparation  has  been  exhibited  medicinally  to  a  person  al- 
leged to  have  died  from  arsenic,  and  arsenic  is  discovered  in  the  body,  the  me- 
dical witness  must  be  prepared  for  this  objection  to  chemical  evidence.  Two 
persons  were  recently  tried  in  France  for  a  double  murder  by  poisoning  with 
arsenic;  and  arsenic  and  antimony  were  detected  in  the  exhumed  bodies.  The 
presence  of  antimony  was  accounted  for  by  the  (act  that  each  of  the  deceased, 
had  talLen  before  death  an  antimonial  quack-medicine.  An  objection  was  made 
to  the  evidence,  that  the  arsenic  might  have  been  mixed  with  the  antimony  as 
an  ordinary  adulteration  in  the  medicine,  none  of  which  could  be  procured. 
This  view,  however,  was  immediately  set  aside  by  the  (act  that  the  arsenic  was 
in  .yery  large,  and  the  antimony  in  very  small  proportion.  It  is  obvious 
that  such  an  objection  could  only  hold  exterU  paribus  when  the  arsenic  was  in 
very  minute  quantity.  (Gaz.  M^d.  Janvier  1846.)  This  question  might  easily 
arise  in  England  under  the  exhibition  of  James's  powder,  antimonial  wine,  or 
even  of  tartarized  antimony,  given  as  an  emetic  to  remove  the  poison. 

A  clear  distinction  must  be  drawn  by  the  witness  between  the  antimonial  and 
arsenical  deposits  obtained  by  Marsh's  prpcess,  in  order  that  the  objecdon  may 
be  answered.  The  detection  of  minute  traces  of  arsenic  in  antimony  is  simple 
enough,  but  the  detection  of  minute  traces  o^aniimony  in  arsenic,  requires  more 
careful  manipulation.  In  a  metallic  deposit  obtained  by  the  combustion  of  hy- 
drogen, we  are  certain  of  having  one  or  the  other,or  it  may  be  both  of  these  metals. 
The  deposit  is  heated  with  a  few  drops  of  nitro-muriatic  acid,  and  evaporated  to 
dryness.  The  residue  is  digested  with  a  small  quantity  of  distilled  water  to  re- 
move any  arsenic  acid,  and  then  warmed  with  a  few  drops  of  concentrated 
muriatic  acid.  Chloride  of  antimony  is  produced,  which,  if  in  sufficient  quantity, 
and  too  much  muriatic  acid  be  not  present,  gives  a  milky-white  precipitate  when 
added  to  distilled  water;  and  the  white  subchloride  of  antimony  thus  formed,  ac- 
quires an  orange-yellow  colour  from  a  current  of  sulphuretted  hydrogen  gas,  or 
by  the  addition  of  a  few  drops  of  hydrosulphuret  of  ammonia.  If  no  white  pre- 
cipitate be  produced  on  ad(jing  the  muriatic  acid  solution  (not  too  acid)  to  water, 
there  is  no  certain  evidence  that  antimony  is  present.    (See  ante,  page  283.) 

Further,  the  antimonial  stain  is  known  by  its  entire  solubility  in  hydrosul- 
phuret of  ammonia— the  arsenical  by  its  perfect  solubility  in  the  vapour  of  phos- 
phorus. For  further  details  on  the  distinction  between  minute  films  of  these 
two  metals,  see  Appbiidiz,  Deposits  of  arsenic  and  aiiiimony, 

la  organic  solids. — Supposing  that  there  is  no  antimony  in  solution,  we  take 
the  solid  substance  left  on  the  filter, — the  mucus  of  the  stomach  or  other  matters, 
and  boil  them  in  water  strongly  acidulated  with  tartaric  acid.  The  insoluble 
compounds  of  oxide  of  antimony  are  immediately  dissolved  by  this  acid.    We 
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now  fitter  and  pass  into  the  liquid  a  carrent  of  sulphuretted  hydrogen  gas;  snl- 
phoret  of  antinxKiy  is  precipitated  if  any  of  the  poison  be  present,  the  vegetable 
acid  not  interfering  with  the  action  of  the  gas. 

Q47AimTATiTB  AiTALYSis.— >The  quantity  of  tartar  emetic  present  in  a  liqufd* 
may  be  determined  by  the  weight  of  the  washed  and  dried  sulphuret  of  antimony : 
one  hundred  parts  of  the  dried  sulphuret  (sesqulsulphuret)  by  weight,  are  equal 
to  202  78  parts  of  crystallized  tartarized  antimony. 

.     CHLORIDE  OP  ANTIMONY.     SESQUICHLOREDE  OR  BUTTER  OP 

ANTIMONY. 

This  is  a  highly  corrosive  liquid,  varying  from  a  light  yellow  to  a  dark  red 
colour:— in  the  latter  state  containing  generally  a  large  quantity  of  iron.  It  is 
a  powerful  poison,  but  it  is  not  often  taken  as  such.  Orfila  mentions  only  one, 
and  that  a  doubtAil  instance,  which  occurred  neariy  two  hundred  years  aga 
I  have  the  accounts  of  three  cases  of  recent  occurrencie,  in  two  of  which  recovery 
took  place,  while  the  other  was  fatal. 

SYMPTOMS  AZn>  APPEARAIVCES. 

The  folk>wing  case  was  communicated  to  me  by  Mr.  Henry  Pearson.  In 
1836,  a  boy,  aged  12,  swallowed  by  mistake  for  ginger*beer,  four  or  five  drachms 
of  a  solution  of  butter  of  antimony.  In  half  an  hour  he  was  seized  with  vomit- 
ing, which  continued  at  intervals  for  two  hours.  There  was  faintness  with  ge- 
neral weakness,  and  great  prostration  of  strength.  Remedial  means  were 
adopted,  and  the  next  day  the  chief  symptoms  were  heat  and  uneasiness  in  the 
mouth  and  throat,  with  pain  in  swallowing.  There  were  numerous  abrasions  on 
the  mucous  membrane  of  the  mouth  and  fauces;  and  there  was  slight  fever,  from 
which  he  quite  recovered  in  about  eight  days. 

The  second  case  occurred  to  Mr.  Houghton,  of  Dudley,  in  1841.  In  this 
instance,  about  a  table-spoonful  of  the  chloride  of  antimony  was  given,  by 
mistake  for  antimonial  wine,  to  a  boy  aged  ten.  Immediately  on  drinking  it, 
the  boy  seemed  choked :— •his  features  were  set,  and  he  was  unable  to  speak 
for  some  minutes.  He  vomited  freely, — gruel  was  given  to  him,  which  was 
rejected  :  he  complained  of  great  pain  in  his  throat.  Medical  assistance  was 
sent  for,  and  about  two  hours  af\er  swallowing  the  poison,  the  child  laboured 
under  the  following  symptoms.  The  features  were  pale  and  collapsed,  the 
eyes  sunk, — the  pupils  dilated  and  inactive, — the  skin  cold, — the  mouth  filled 
with  a  thick  tenacious  transparent  mucus, — nausea,  vomiting,**puhie  80  and 
small,  and  breathing  heavy.  He  was  in  a  kind  of  stupor,  from  which  he 
could,  however,  be  roused  to  answer  questions  rationally.  He  felt  a  severe 
burning  pain  in  the  throat,  extending  to  the  stomach,— increased  by  degluti- 
tion. Under  active  medical  treatment,  these  alarming  symptoms  were  removed : 
on  the  following  day  it  was  observed,  that  there  were  patches  of  a  bright  scar- 
let colour  in  the  throat,  with  difficulty  of  swallowing.  In  the  course  of  a  few 
days  the  boy  recovered. 

Mr.  Bancks,  of  Stourbridge,  has  more  recently  reported  the  following  re- 
markable case  of  recovery  from  a  dose  of  the  chloride  of  antimony.  On  the 
16th  November,  1846,  A.  B.,  a  little  boy  aged  seven  years,  swallowed  two 
drachms  of  chloride  of  antimony,  sent  in  mistake  by  a  druggist,  who  im- 
mediately discovered  his  error  and  applied  for  medical  assistance.  There 
was  excoriation  of  the  mouth  and  fauces ;  the  skin  was  cold  and  clammy ;  pulae 
small  and  accelerated ;  burning  pain  in  the  epigastrium ;  tumefaction  of  the 
bowels,  and  incessant  vomiting.  Magnesia  diffused  in  water  was  freely  given 
to  neutralize  the  acid.    At  3,  p.  m.,  the  decoction  of  yellow  cinchona  and 
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ttrmig  lea  were  given,  aaA  oon^mied  at  intersk,  untfl  8  p.  v.,  when  diere 
appeued  moek  leee  pain  in  ^e  epigaetrkun,  although  a  great  deal  of  febrile 
aetion  was  going  on.  The  plan  of  treatment  now  lulopted  was  antiphioffistie. 
Tea  wkh  mild  diluenti,  in  laige'qnaniitiee»  and  an  enema,  were  ordered. 
The  boy  graduaUy  recovered,  and  on  the  SOth  was  out  of  danger.  For  the 
next  few  days  he  continued  to  improve,  and  was  soon  in  perfect  health 
again.  It  is  worthy  of  remark  that  the  child  had  taken  no  food  on  the 
morning  he  swallowed  the  poison, — a  circuftistance  much  against  the  chance 
of  reeoYory.    (ProT.  Med.  Journ.  Dec.  93, 1646.) 

The  only  fatal  case  which  I  have  met  with,  was  communicated  to  me  by 
Mr.  Mann,  of  Bartholomew  Close.  An  army  surgeon  swallowed,  for  the  pur* 
posq  of  suicide,  from  two  to  three  ounces  by  measure,  of  ehbride  of  anti- 
mony. About  an  hour  afterwards,  he  was  seen  by  Mr.  Mann.  There  was 
entire  prostradon  of  strength,  with  coldness  of  skin,  and  incessant  attempts 
to  Tomit  The  most  excruciating  griping  pains  were  felt  in  the  abdomen ; 
and  there  was  a  frequent  desire  to  evacuate  Ae  bowels,  but  nothing  was 
passs^.  In  the  course  of  a  few  hours  reaction  took  place,  the  pain  subsided, 
and  the  pulse  rose  to  120.  There  was  now  a  strong  disposition  to  sleep,  so 
tfiat  he  appeared  as  if  labouring  under  the  effects  of  a  narcotic  poison.  In 
this  state  he  continued  until  he  died,— ten  hours  and  a  half  after  he  had 
swallowed  the  poison.  On  inspection,  the  interior  of  the  alimentary  canal, 
iiroyi  the  mouth  downwards  to  the  jejunum,  presented  a  black  appearance,  aa 
if  die  partB  had  been  charred.  In  general,  there  was  no  mucous  membrane 
remaining,  either  on  the  stomach  or  elsewhere ;  only  a  flocculent  substance, 
which  c<^d  be  easily  scraped  off  with  the  back  of  die  scalpel,  leaving  the 
•nbfnucous  tissues  and  the  peritoneal  coat  All  these  parts  were  so  soft  that 
they  were  easily  torn  with  the  fingers. 

TnaAnvBNT.^— The  free  exhibition  of  magnesia  as  well  as  substances  con- 
taining tannin.    See  Tartae  Ekbtic.    (Page  803.) 

CHEMICAL  ANALYSIS. 

If  any  portion  of  the  chloride  be  left  in  die  vessel,  it  may  be  tested  by  add- 
ing a  few  drops  to  a  large  quantity  of  water,  when  the  whitish-yellow  oxy- 
duoride  of  antimony  will  be  precipitated :  the  supernatant  liquid  will  contain 
muriatic  acid,  which  may  be  deteeted  by  nitrate  of  silver.  It  has  been  already 
observed,  diat  the  only  objection  to  this  mode  of  testing,  is,  that  the  salts  of 
bismtiik  tie  also  decomposed  by  water ;  but  the  precipitate  in  this  case  is 
insoluble  in  tartaric  acid,  and  is  blazoned  by  hydrosulphuret  of  ammonia ; 
wliile  in  the  case  of  antimony,  it  is  soluble  in  that  acid,  and  is  changed  to  an 
orange-red  by  the  hydrosulphuret.  If  the  chloride  contain  much  iron,  it  will 
he  proper  to  separate  the  white  precipitate,  and  wash  it  thoroughly  widi. 
water,  before  adding  the  hydrosulphuret,  or  the  sulphuret  of  iron  formed, 
will  eoneeal  the  orange-red  colour.  A  piece  of  copper,  when  heated  in  a 
aohition  of  chloride  of  antimony,  is  immediately  coat^  with  a  layer  of  this 
metai  of  a  grey  colour,  like  arsenic.  Solutions  of  taltar  emetic-  and  of  chlo- 
ride of  antimony  are  very  differendy  affected  by  testi.'  Nitric  acid  precipi- 
tates die  fonner,  but  not  the  latter.  Ferrocyanide  of  potaesium  has  no  effect 
on  a  solution  of  tartar  emetic,  but  it  precipitates  the  chloride  of  antimony  of 
a  yellow-white ;  or  if  much  iron  be  present,  Prussian  blue  is  abnndandy 
Afown  down.  The  chloride,  as  a  corrosive,  combines  with  the  animal  tis- 
soav.  lite  antimony  may  be  separated  in  such  cases  by  boiling  them  in 
aMMtie'Or  nitro-milriatic  acid.  La  this  way,  die  oiganie  matter  wHl  be  de-- 
eoBpoeed  and  entirely  destroyed-^the  antimony  being  recovered  on  evaporar 
tionlodryMHU 
34 
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.  The  SvLPRVXBTt  aod  Oxnsi,  induding  the  Olam  or  Antdiovt,  or  ntre- 
fied  OxTflULPHTTRET  and  Kbrmes,  may  be  regarded  as  irritant  poisons,  although 
but  little  is  known  concerning  their  aetion  on  the  human  subject  A  case  of 
attempted  poisoning  by  the  administration  of  the  Glass  of  Antdiont  in  soup^ 
is  reported  by  Chaussier.  There  appears  to  have  been  no  doubt  that  some 
of  the  substance  was  swallowed:  the  man  was  seized  after  the  meal  with 
pain  in  the  bowels  and  vomiting.  He  died  in  nineteen  days.  On  inspection^ 
no  appearances  indicative  of  poison  were  met  with  in  the  alimentary  canal# 
and  an  opinion  was  given  that  the  deceased  had  died  from  malignant  fever. 
(M^rooires  et  Rapports,  830.) 

SULPHATE  OF  ZINC.    WHITE  VITRIOL,  OR 
WHITE  COPPERAgf. 

This  substance  is  ranked  among  irritant  poisons,  although  it  is  certainly 
not  very  active  as  such.  In  doses  of  from  a  scruple  to  half  a  drachm,  it  is 
given  as  an  emetic  in  most  cases  of  poisoning;  and  as  it  frequently  presents 
itself  in  the  contents  of  the  stomach  in  these  cases,  it  is  important  that  the 
medical  jurist  should  be  acquainted  with  its  chemicad  properties.  In  order  to 
show  the  slightly  irritant  effects  of  this  substance,  it  may  be  stated  that  Dr. 
Babington  of  Guy's  Hospital  gave  to  a  girl  aged  17,  thirty*six  grains  three 
times  a-day  for  several  weeks  without  any  sickness  or  other  untoward  effect 
being  produced.  When  the  dose  was  raised  to  forty-two  grains^  which  the 
girl  continued  to  take  for  one  week,  she  lost  her  appetite  and  felt  much  sick* 
ness  (6.  H.  Rep.>No.  xii.  p.  J 7.)  This  must  be  regarded  as  a  somewhat 
unusual  ciue.  Orfila  refers  to  two  instances,  wherein  sulphate  of  zinc  was 
taken  in  a  pretty  large  dose;  but  both  of  the  patients  recovered:  in  fact,  in 
general,  the  powerfuUy  emetic  properties  of  this  substance  interfere  with  its 
action  as  an  irritant;  since  it  is  speedily  expelled  from  the  stomach  by  vomiting. 
Nevertheless,  in  four  or  five  instances  reported  by  continental  writers,  thia 
poison  has  destroyed  life ;  but  there  is,  I  believe,  no  instance  recorded  of  its 
having  operated  fatally  in  England,  tt  possesses  a  strong  metallic  taste,  which 
is  not  easily  concealed  by  any  kind  df  food. 


STMPTOXS  AND  APPXARANCES. 

The  symptoms  plfoduced  by  an  over-dose,  are  pain  in  the  abdomen  and 
violent  vomiting,  coming  on  almost  immediately,  and  diarrhoea. 

Alter  death,  the  stomkch  has  been  found  inflamedi  The  sulphate  appears 
to  act  as  a  pure  irritant ;  it  has  no  corrosive  properties^ 

Criminal  cases  of  poisoning  by  sine  are  very  rare  s  hence  the  following 
which  yr9M  recently  tried  in  France  is  of  some  interest  An  old  man,  aged 
84)  died  somewhat  suddenly,  haviiig  suffered  from  severe  pain  and  great  he^ 
in  the  chest  and  abdomen,  with  violent  vomiting  and  purging.  No  medical 
man  was  called  to  see  him.  Oii  inspection,  the  stdmach  and  bowels  were 
found  highly  inflani^ed*,  varying  ih  ocdour  from  a  pale*red  to  a  deep  red-hrown. 
Sulphate  of  zinc  was  found  iii  the  contents  of  the  viscera,  and  the  metal  was 
detected  in  the  tissues,  thus  proyittg  that  it  mast  have  h&en  administered  during 
life.  The  inspectors  llssigned  this  as  the  cause  of  death.  The  body  of  a 
woman  who  had  died  two  months  previously,  was  then  disintened,  and  «iil* 
phate  of  xinc  was  found  in  the  viiBoera*  From  circumstances  which  trattspiredf 
death  wte  referred  to  the  action  of  this  irritant  (Journal  de  Chimie  M^diraley 
1845.  pk  589*)  The  parties  who  were<^aTged  with  this  double  murder,  were 
tried  and  acquitted  for  Want  6t  ^evidence.    M.  Chevallier  mentiont  a  caae  of 
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compound  poisoning  in  which  a  mixture  of  s«lphmte  of  zinc  and  arsenic,  was 
admiqister^  and  caused  death. 

Tkbatment.— Warm  water,  with  milk,  should  be  freely  exhibited:  it  has 
been  recommended  to  give  albumeh  as  an  antidote,  but  it  requires  a  very  large 
quantity  of  this  substance  to  precipitate  the  oxide  .of  2inc:  some  have  adyised 
tiiat  albumen  mixed  with  carbonate  of  magnesia  should  be  given.  All  infu- 
sions containing  tannin  may  be  usefully  exhibited,  such  as  tea,  oak-bark,  or 
Peruvian  bark,  or  these  substances  may  be  given  in  powder.  A  strong  dec6c- 
lion  of  tea  will  equally  answer.  If  the  poison  should  have  entered  into  the 
intestinal  canal,  a  fact  indicated  by  severe  pain  in  the  lower  part  of  the  abdomen, 
emollient  enemata  may  be  administered. 

Chemical  analtsis.— The  pure  sulphate  is  seen  in  white  prismatic  crystals, 
dosely  resembling  in  appearance,  sulphate  of  magnesia  and  oxalic  acid ;  from 
oxalic  acid  it  is  distinguished,  by  being  fixed  when  heated  on  platina  foi],— 
^from  the  sulphate  of  magnesia,  by. tests  applied  to  its  solution.  It  is  readily 
dissolved  by  water ;  this  Suid  taking  up  about  one-third  of  its  weight  at  commoii 
temperatures.  Analysis  of  the  «o/ufu»t.— -The  solution  in  water  has  a  slightly 
acid  reaction.  The  following  tests  may  be  used  for  the  detection  of  oxide  of 
zinc :  I,  Ammonia  gives  a  white  precipitate,  soluble  in  an  excess  of  the  alkali, 
2f  Sesquiearbonaie  of  ammonia^  a  white  precipitate,  also  soluble  in  a  large 
excess '  of  the  test.  3.  Ferrocyanide  of  potassium^  a  white  precipitate. 
4,  Sulphuretted  hydrogen  and  liydrosulphuret  of  ammonia,  a  white  milky 
precipitate,  provided  the  solution  be  pure  and  neutral,  or  nearly  so.  If  the 
'solution  be  very  acid,  sulphuretted  hydrogen  produces  no  effect  whatever* 
These  last-mentioned  tests  also  throw  down  sulphuret  of  zinc  from  the  pre* 
cipitates  dissolved  by  ammonia  and  its  sesquicarbonate.  It  must  be  rememt 
bered  that  a  solution  of  sesquicarbonate  of  ammonia,  if  kept  in  a  flint  glass, 
often  contains  lead,  and  is  thus  rendered  brown  by  the  sulphuretted  hydrogen 
gas.  6.  Sulphuric  acid  in  the  solution,  is  detected  by  the  usua)  test,  i^ftrate  of 
barytes. 

Delicacy  of  the  tests. — In  a  single  drop  of  water,  either  of  the  three  last* 
mentionecl  tests  will  produce  a  slight  effect  with  the  l-440th  grain  of  sulphate 
of  zinc.  Dilution  materially  affects  their  action.  They  are  nearly  equally 
delicate,  but  the  action  of  neither  was  apparent  with  iess  than  one-quarter  rf 
a  grain  of  sulphate,  when  this  was  disused  through  twelve  ounces  of  water  z 
and  as  all  the  precipitates  are  white,  the  effects  in  this  diluted  state  are  by  no 
*  means  characteristic  or  satisfactory. 

Objeetions,f^Amtnon\a  gives  ^  white  precipitate  with  numerous  solutions — 
as,  with  those  of  magnesia,  the  salts  of  lead,  cadmium  and  the  persalts  of  men- 
Gory;  but  it  redissolves  only  the  precipitate  from  zinc.  Sesquicarbonate  of  am- 
monia precipitates  many  salts,  white;  but  it  is  only  the  precipitate  from  zinc, 
which  it  has  the  power  of  redissolving.  This  test,  by  giving  no  precipitate  with 
sulphate  of  magnesia,  clearly  distinguishes  that  salt  from  sulphate  of  zinc.  Ferror 
cyanide  of  potassium  is  a  delicatis  test,  since  it  will  siiow  the  presence  of  the  sul^ 
pbate  of  zinc  when  forming  only  the  40,000th  part  of  a  solution :  but  it  precipitates 
numerous  other  metallic  salts  white;  and  is  therefore  only  a  corroborative  test. 
The  action  of  sulphuretted  hydrogen  is  perfectly  characteristic  of  zinc;  since 
this  is  the  only  metal,  the  salts  of  which  are  thrown  down  white  by  it.  In  order 
to  precipitate  it  effectually,  the  oxide  of  zinc  should  be  first  precipitated  and  re* 
disedved  by  ammonia,  and  the  gas  then  passed  into  the  alkaline  sdution,  The 
eommon  H^evi/m/ of  commerce  is  in  rough  reddish-white  irregular  semi- 
crystalline  masses.  When  dissolved  in  water,  the  action  of  the  tests  is  some- 
what dfferent,  because  this  substance  usually  contains  Iron.  Thus,  oxide  of 
iron  is  left  on  redissolving  the  precipitate  given  by  ammonia  and  its  sesquicar- 
bonate; the  precipitate  from  ferrocyanide  of  potassium  is  blue  or  blueish- white, 
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Imtead  oT  white;  aad  the  tulphoret  thrown  down  byfhe  fourth  teat,  hi  ofa  darii- 
brown  colour.  Among  the  common  salts  which  might  be  mtataiceD  for  zinc  ia 
solution,  is  atum;  for  this  last  is  precipitated  by  ali  the  tests  abore  mentioaed, 
except  sulphuretted  hydrogen  gas  and  ferrocyanfde  of  potassiom.  It  strong^ 
resembles  a  metallic  solution,  in  being  prcjcipitated  by  hydrosalpbtiret  of  ai»' 
mooia,  owing  to  the  alkali  separating  alumina;  but  the  non-preeipitatlon  by 
ferrocyanide  of  potassium,  and  the  inaolubility  of  the  precipitated  alorotna  io  the 
ammoniaca]  tests,  would  easQy  distinguish  a  solution  of  alum. 

In  organic  mixiures.-^U  the  sulphate  of  zinc  be  dissolved,  we  may  pass  Into 
the  solution,  a  current  of  sulphuretted  hydrogen  gas;  the  presence  of  zinc  is 
immediately  indicated  by  a  millcy- white  froth— the  sulphuret  may  be  collected, 
and  decomposed  by  boiling  it  with  muriatic  aci^.  The  white  sulphuret  of  ainc 
is  apt  to  conceal  faint  traces  of  arsenic,  when  the  sulphate  has  been  given  as  An 
emetic  in  cases  of  arsenical  poisoning.  Reinsch's  test  may  then  be  used  to  de- 
tect the  presence  of  that  poison:  the  sulphuret  of  arsenic  is  soluble  in  ammonia,^ 
and  may  thus  be  separated  from  that  of  zinc;  but  a  few  drops  of  muriatic  acid 
will  answer  better  for  this  separation :  this  acid  converts  the  sulphuret  of  zinc 
to  a  soluble  chloride,  but  scarcely  aflfects  the  sulphuret  of  arsenic.  Hence,  if 
tlie  compound,  liquid  be  strongly  acidulated  with  muriatic  acid,  the  sulphuret  of 
arsenic  only  is  precipitated  by  a  current  of  sulphuretted  hydrogen  gas.  If  too 
much  muriatic  acid  be  used,  the  necessary  neutralization  by  ammonia  produces 
so  much  muriate,  of  ammonia  as  to  prevent  the  action  of  the  tests,— the  zine> 
precipitates  being  soluble  in  this  salt.  The  analyst  must  remember  that  zinc 
sometimes  contains  traces  of  cadmium ;  and  this  has  been  known  to  give  rise  to 
a  wrong  suspicion  of  the  presence  of  arsenic  in  zinc  and  its  compounds. 

Zinc  in  tk€  tissues. — ^If  the  salt  of  zinc  be  decomposed,  and  we  have  to  search 
for  it  in  the  mucous  niembrane  of  the  stomach,  this  may  be  cut  up  and  boiled 
in  dUuted  nitric  acid ;  if  necessary,  the  nitrate  may  be  then  neutralized  by  am- 
monia, and  thrown  down  as  sulphuret  by  a  current  of  sulphuretted  hydrogen 
ga&  The  viscera  may  be  also  incinerated  with  flux,  and  the  zinc  procured  io 
the  metallic  state,  or  dissolved  out  of  the  residue  by  muriatic  acid. 
J  QuAtrriTATivE  ANALYSIS. — Tho  zinc  should  be  converted  to  oxide,  every  one 
hundred  parts  of  which  are  equal  to  three  hundred  and  My-seven  parts  of  orys- 
tallized  sulphate. 

'  CARBONATE  OF  ZINC,  (CALAMINE.) 

This  compound  does  not  appear  to  have  any  poisonous  actk>n;  and  it  would 
probably  require  to  be  given  in  large  quantity  to  produce  any  effect.  Carbo- 
nate of  zinc  is  the  white  substance  which  is  formed  on  the  metal  when  long  ex- 
posed to  air  and  moisture.  Its  effects  may  become  a  subject  of  investigation  as 
a  matter  of  medi<;al  police ;  since  zinc  is  now  much  used  for  roofing,  and  also 
in  the  manuiicture  of  water-pipes  and  cisterns.  (Ann.  d*Hyg.  I837«  281,  iL 
352.) 

Chemical  analysis.— The  pure  carbonate  is  a  white-powder,  insoiable  in 
water :  it  possesses  a  (aint  alkaline  reaction.  It  becomes  yellow  when  heated, 
and  undergoes  no  change  in  hydrosulphuret  of  ammonia.  It  is  dissolved  with 
eflbrvescence  by  diluted  sulphuric  acid;  and  in  this  state,  the  tests  ibr  idnc  soay 
be  readily  applied  to  the  solution.  CALAMiaa  is  an  impure  carbonate  destitute 
of  poisonous  action.  It  consists  of  carbonate  of  zinc,  silicate  of  zkic  and  per- 
oxkle  of  iron,  which  gives  it  a  red  cok)ur.  Some  specimens  have  been  IbiNid 
to  consist  in  great  part  of  sulphate  of  barytes.  One  specimen*  according  to  Dr. 
Thomson  contained  eighty-eight  per  cent,  of  sulphate  of  barytes,-*the  rest  ooa- 
aisted  of  oxide  of  iron,  alumina  and  chalk.    (See  Lancet,  June  8, 184if  p^  84fis) 
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There  was  not  a  trace  of  zinc  or  lead  In  ft.  The  artive  principle  of  the  oal4- 
mtoe  ointment  of  the  old  pharmacopoias  must  therefore  have  been  the  lardi 

Action  of  water  and  other  iiquide  on  zme.->Zlnc  is  largely  employed  for  thp 
purposes  of  roofing— for  gutters,  cisterns,  and  pipes,  through  which  water  is 
circulated.  I  have  found  by  experiment  that  pure  water,  under  access  of  air, 
has  a  rery  rapid  action  on  zinc.  On  leaving  a  polished  plate  of  the  metal  in 
dUtUled  wafer  for  forty-three  days,  it  was  rendered  turbid  by  a  flocculent  de- 
posit  consisting  of  carbonate  of  zina  About  three  ounces  of  the  water  yielded 
bjr  filtration  two  grains  of  carbonate  of  zinc.  A  similar  experiment  peiformed 
with  river  water  gave  a  much  smaller  quantity  of  carbonate.  The  zinc,  when 
removed,  was  covered  with  a  white  gelatinous  film,  and  had  lost  its  polish*  The 
presence  of  allcaline  chlorides  in  water  leads  to  a  slow  chemical  actiop  in  which 
aoiuble  chloride  of  zino  is  formed.  Any  acid  present  in  water  accelerates  the 
chemical  actioa    (See  Ann.  d^Hyg.  183T,  i.  281 ;  ii.  352.) 

In  repeating  these  experiments  with  sheet-iron  coated  with  zino  ^galvanised 
iron)  similar  results  were  obtained.  Water  collected  in  zinc-vessels  or  trans? 
mitted  through  zinc-pipes,  is  therefore  not  adapted  to  use,  unless  it  has  under-; 
gone  filtration ;  but  even  in  this  case,  a  minute  quantity  of  hydrated  oxide  or 
carlK>nate  of  zinc  may  still  be  retained  by  it  in  a  state  of  solution. 

When  an  acid  liquid  has  been  placed  in  a  zinc-vessel,  there  is  a  strong 
chemical  action,  and  the  liquid  becoo^es  invariably  impregnated  with  a  salt  of 
zinc  A  cider  merchant  kept  for  three  months  a  quantity  of  cider  in  vessels 
made  of  zinc.  It  was  observed  that  the  li(|uid  had  then  acquired  an  acrid  and 
styptic  taste.  On  analysis  it  was  found  to  contain  a  lar^  quantity  of  acetate 
of  zinc.  It  had,  theiefore,  become  decidedly  poisonous,  (paz.  M£d,  14  ^ov, 
18^6,  p.  906.) 

CHLORIDE  OP  ZINC, 

fhiB  is  ^  very  soluble  4eli<^ue8oent  salt ;  ^e  chlorine  is  detected  by  nitrate 
of  silver. 

ACETATE  QF  ZINC, 

This  is  a  white  crystalline  salt  of  zinc,  but  very  little  used.  It  may  be 
mistaken  for  sulphate  of  zinc,  especially  as  it  often  contains  some  of  this  salt. 
It  is  known  by  boiling  it  in  diluted  sulphuric  acid,  when  the  acetic  acid  is  ex^. 
pelled  and  identified  by  its  odour. 

LAPTATB  OF  ZINC. 

Zinc  haji  been  lately  used  in  making  utensils  for  holding  milk  during  the 
separation  of  cream.  It  is  probable  that  some  of  this  salt  is  here  formed,  a^ 
well  as  a  combination  of  oxide  of  zinc  with  casein.  I  have  been  informed 
that  milk  and  cream  which  were  allowed  to  stand  in  such  vessels,  haVe  riven 
rise  to  nausea  and  vomiting.  This  practice  would  not  be  allowed  under  a 
proper  system  of  medical  police. 

pXIDE  OF  ZINC. 

This  substance  is  not  very  acdve,  but  when  taken  for  a  long  continuance,  it 
may  produce  seriou?  symptoms.  T(ie  following  singular  case  of  slow  poison- 
ing by  the  oxide  is  reported  in  the  Brit  and  For.  Med.  Rev.  No.  xi.  p.  221. 
A  man,  aged  forty-five,  wiphin^  to  treat  himself  for  epilepsy,  took  twenty 
gnins  of  oxide  of  zinc  daily,  until  he  had  taken  the  enormous  quantity  of  three 
thousand  two  hundred  and  forty-six  grains !    He  was  then  seen  by  a  physician ; 
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he  WM  oonsiderabljr  emacialed^— 4iii  bowd«  c<Mi0tipatod9  the  eiMwBiilie»  eoU, 
the  leffs  <Bdematou«9  the  abdomen  tomidt  the  •kin  di^-«-aiid  the  pube  sIowmmI 
scarcely  perceptible.  Under  proper  treatment  he  recovered.  This  subetinoe 
is  known  by  its  becoming  of  a  yellow  eolour  when  heated,  and  by  its  ready- 
solubility  in  diluted  acids,  widi  ibe  action  of  the  tests  for  sine  upon  the  solution. 


CHAPTER  XXX. 

▲CTIOH  OF  TBS  CHU>aiDE8  OP  TIN-^DTErV   SPIRIT— AlVALTSlS—POISOllUIG  BT  LOIIAR 

CAUSTIC TRBATMBNT— ANALYSIS— TBRCBL0RID6   OF  OOLD— •ANALYSIS— 80LPHATB 

OF  IRON,  OREBN  TITRIOL-^MURIATB  OF  IRON*— ANALYSIS— SUBNITRATB  OF  BISMDTH 
7-ANALYSIS^POISONING  BY  BICHROMATB  OP  POTASH— 4TS  LOCAL  ACTlON--^ANALYSia 
-*THB  SALTS  OF  PLATINA,  PALLADIUM,  IRIDIUM,  RHODIUM,  OSMIUM,  NICKEL,  UhXh 
GANE8S,  CBRIUM,  URANIUM. 

PREPARATIONS  OP  TIN. 

TiK  in  the  metallic  state,  as  in  the  form  of  THn  JiUngn^  is  not  poisonous  : 
but  it  is  proper  to  state  that,  according  to  M.  Chevallier,  English  tin  cbntains 
l-775th  part  of  arsenic.  The  only  preparations  of  this  metal,  which  require 
to  be  noticed  as  poisons,  are  the  Chlorides,  or  Murlates,  a  mixture  of  which 
is  extensively  used  in  the  arts,  under  the  name  of  Dyer's  Spirit.  The  salts 
may  exist  in  the  form  of  whitish-yellow  crystals ;  but  more  commonly  the  j 
are  met  with  in  a  strongly  acid  solution  in  water.  They  are  irritant  poisons ; 
but  so  seldom  used  as  such,  that  ouly  one  death  occurred  from  them  in  England 
and  Wales  during  a  period  of  two  years.  They  are  decomposed  by  magnesia 
and  many  organic  principles ;  and  this  alkali,  with  milk  or  albumen,  should 
be  freely  used  in  treating  a  case  of  poisoning  by  them. 

CHEBncAL  ANALYSIS.  Protochloride. — In  the  solid  state  it  forms  a  milky- 
solution  with  water,  which  disappears  on  the  addition  of  muriatic  acid.  The 
acid  solution  in  water  is  characterized  by  the  following  properties :  1.  Chloride 
of  gold  gives  a  deep  purple-brown  precipitate,  almost  black.  2.  Bichloride  of 
i^^rcury^  in  small  quantity,  gives  a  white,  passing  to  a  grey,  precipitate  of  me- 
^llic  mercury.  3.  Sulphuretted  hydrogen  gas  or  hydrosulphuret  of  ammonia, 
^ves  a  deep  chocolate-brown  precipitate,  even  in  diluted  solutions.  4.  Miraie 
of  silver  gives  a  white  precipitate  insoluble  in  nitric  acid,  thus  proving  the 
presence  of  muriatic  acid  or  chlorine. 

Bichloride  or  permuriate. — This  is  commonly  met  with  as  a  highly  acid 
liquid  ;  it  is  not  precipitated  by  chloride  of  gold  or  bichloride  of  mercury.  It 
is  known  from  oiher  metaUic  poisons,  except  arsenic  and  cadmium,  by  giving 
a  yellowish  precipitajte  with  tulphureiled  hydrogen  gas*  It  is  known  from  an 
arsenical  liquid,  among  other  properties,  by  this  yellow  precipitate  being  in- 
soluble in  a  small  quantity  of  ammonia,  and  from  cadium  by  the  precipitate 
not  being  dissolved  by  muriatic  acid.  When  heated  with  black  flux,  it  yields 
no  metallic  sublimate.  The  solution  is  also  precipitated  of  a  yellow-brown 
colour,  by  the  hydrosulphuret  of  ammonia.  Nitrate  of  silver  will  detect  the 
acid.  If  we  have  to  search  for  these  poisons  in  the  stomach,  the  better  way- 
will  be  to  boil  the  solids  in  strong  muriatic  acid.  This  dissolves  out  in  great 
part  the  oxide  of  tin.  If  this  should  fail,  the  viscera  may  be  dried  and  calcined 
with  three  or  four  parts  of  black  flux,  when  metallic  tin  may  be  obtained  by 
washing  the  residue. 
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PBEPAB^TIONS  OF  8ILVES. 

IfmuTS  OF  MLTSA.  LuiVAit  CAiTBTic.  Lapi*  XNrBRNAitt.^-Tliiii  sttbfftance, 
which  is  eommmiljr  n^t  with  in  small  sticks  of  a  white  or  dark  grey  colour,  is 
teadily  solable  in  disttDed  water;  m  common  water  it  forms  a  milky  solution. 
It  ads  as  a  powerfiil  corrosive,  destroying  all  the  organic  tissues  with  which 
it  comes  in  contact  Hiere  are  at  least  two  cases  on  record,  in  which  it  has 
pfoired  fatal  in  the  hnman  subject:— one  of  these  occurred  in  1837-8;  hut  the 
particulars  are  unknown.  The  symptoms  come  on  immediately,  and  the 
whitish  flaky  matter  vomited,  is  rendered  dark  on  exposure  to  light  Co* 
loured  spots  on  the  skin  will  also  indicate  the  nature  of  the  poison.  Hie 
TREATBfKNT  cousists  iu  the  administration  of  magnesia  and  common  salts  widi 
6metics. 

Chbmical  AfrALT8i8.«-*The  tohtHon  in  water  is  commonly  acid,  1.  A  slip 
lof  copper  inti^oduced  into  a  small  quantity,  precipitates  metallic  silver.  3. 
Mtunatie  acid  throws  down  a  white  clotted  precipitate  of  chloride  of  silver, 
insoluble  in  nitric  acid,  but  soluble  in  ammonia  and  the  alkaline  h3rposulphites. 
8.  Jirgenite  of  ammonia  gives  a  yellow  precipitate.  4.  Arsenic  acid  a  brick- 
red  precipitate.  6.  Sulphuretted  hydrogeti^  and  the  hydrosulphuret  of  am- 
monia, a  blaek  precipitate.  6.  The  nitric  acid  is  discovered  by  adding  caifoo* 
nate  of  potash,  when  the  filtered  liquid  will  be  found  to  contain  nitre.  This 
poison  is  absorbed,— a  fact  made  evident  when  it  is  given  for  a  long  time  in 
small  doses  by  the  discoloration  of  the  skin.  It  has  also  been  found  in  the 
tissues  of  animals  in  acute  cases  of  poisoning.  Although  absorbed,  absorption 
is  not  necessary  to  its  action  as  a  poison. 

PREPARATIONS  OP  GOLD, 

TsBOHLOBiDE.— This  is  the  only  preparation  of  gold  which  requires  notice. 
It  is  a  powerful  irritant  poison,  acting  locally  like  the  nitrate  of  silver. 
Nothing  is  knipwn  of  its  effects  on  the  human  sal^ect,  but  in  administering  it 
to  animals,  Orfila  has  fouud  extensive  inflammation  and  even  ulceration  of  the 
maeous  membrane  of  the  stomach.  (Tojdcologie,  ii.  30.)  The  metal  is 
absorbed  and  carried  into  the  tissues,  but  its  poisonous  action  is  wholly  inde* 
pendent  of  absorption. 

Tbbatmbnt.-- Magnesia  and  albumen. 
.  Akaltsis,— The  solution  is  of  a  rich  yellow  colour,  acid,  and  it  stains 
organic  matter  purple.  1.  In  a  very  diluted  state  Chloride  cf  tin  produces  a 
deep  purple  precipitate,  the  colour  varying  according  to  the  deffroe  of  concen- 
tration. 2.  Oxalic  acid  or  eulphurovs  acid  in  excess  speedily  precipitates 
metallie  gold  in  reddish-coloured  crystals.  8*  A  solution  of  phosphorus  in 
aleohol,  also  precipitates  the  metal  of  a  dark  colour,  in  a  finely-divided  state. 
4.  Sulphuretted  hydrogen  ga»  produces  a  deep  chocolateHM)loured  precipitate, 
almost  black,  of  sulphuret  of  gold.  This  solution  diflers  from  those  of  most 
other  metals,  in  not  giving  a  precipitate  with  the  ferrocyanide  of  potassium^ 
(See  table,  ante,  p.  131.) 

PREPARATIONS  OF  IRON. 

r  It  seems  that,  although  the  oxide  and  carii6nate  of  iron  may  be  given  in 

very  laige  quantity,  without  any  serious  efifects  resulting,  yet  some  of  the 
valine  preparations  of  this  metal  act  as  irritants. 

SuLPUATS  OF  IBON.  CoppERAS.  Orbem.  vrTBioL.-^This  compouud  has 
been  several  times  administered  with  malicious  intention.  (See  ante,  p.  17.) 
One  death  from  this  substance  took  place  in  1837-8.  It  cannot,  however,  be 
a  very  active  preparation ;  for  a  girl  who  swallowed  an  omioe  of  it,  reeerftted, 
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although  she  suffered- for  some  hours  from  yiolent  pain,  vomitiiig  and  purging. 
(Ghristisoa  on  Poisons,  606.)  A  remarkable  case  is  related  by  the  same 
writer,  in  which  it  upas  lughly  probable  that  this  salt  occasioned  the  death  ot 
a  girl,  four  yei^ra  of  age^  The  deceased  )^ad  been  previously  in  good  healthy 
but  she  w^s  ^.ttacked  with  vomiting  and  purging  after  her  breakfast,  and  died 
the  same  afternoon.  Foi^r  months  aAcrvf anis,  the  body  was  disinterred  and 
exami|ied«  The  cesopbagus,  ston^^,  and  duodepom  wefQ  soft,  gelatinou% 
and  of  an  intensely  blacl^  colour  throqgl^  their  whole  subst^npe,  This  was 
especially  observed  in  the  8tomacl|.  The  whole  of  the  alimentary  cana},  from 
the  moudi  to  thp  anifs,,iifa8  line4  througl^out  with  a  jet-bhick  muois.  A  sua- 
pidoa  having  arisen  th^t  sulphate  of  copper  had  been  given,  the  black  sub- 
stance was  examined  for  this  metal,  but  none  was  found.  On  further  analysis 
it  was  ascertained  to  consist  of  iron  in  ih^  state  of  stdphuret,  and  the  contents 
were  found  to  give  evidence  of  the  presence  of  a  much  l^sger  quantity  of  snl- 
phuric  acid  than  is  usually  present*  Dr.  Christison  very  jusdy  inferred,  that 
a  soluble  preparation  of  iron  bad  been  given  before  death,  since,  although  iron 
is  pontained  in  all  kin(^  of  organic  matter,  it  is  only  in  minute  tracers.  It  ia 
proper  to  mention  herfF  th^t  for  a  long  period  after  intermept,  the  whole  of  the 
Ston^ach  and  alimentary  can^l  may  be  foi^nd  iQtensely  black  on  the  n^ucous 
surface^  irrespective  of  the  presence  of  any  metallic  poisqn. 

Qreen  vitriol  or  copperas  is  sometimes  given  as  an  abortive.  A  suspipioue 
case  is  reported,  in  which  a  wonjan  far  advanced  in  pregnancy,  but  enjqying 
good  health,  was  suddenly  seized  about  midnight  with  vpmiting  and  puiging, 
and  died  in  foiirteen  hours.  The  body  ^as  disinterred,  and  iron  found  in 
large  quantity  in  the  viscera.  The  symptoms  are  not  always  of  this  violent 
kind.  In  a  case  which  occqrred  tq  Sf .  Cbevallier,  a  husband  gave  a  laige 
dose  of  sulphate  of  iron  to  his  wife.  There  was  neither  colic  nor  vomiting. 
The  woman  lost  her  appetite,  and  she  had  a  clayey  complexion,  but  she  ulti- 
mately recovered. 

External  application — ^A  case  which  seems  to  show  that  this  substance  may 
really  act  through  the  skin,  has  been  lately  reported  by  Mr.  Moore,  of  York. 
A  healthy  boy,  aged  fourteen  af^r  having  been  employed  in  picking  crystals 
from  the  vat  in  which  sulphate  of  iron  was  set  to  crystallize,  was  attacked  wi^ 
headach  and  sickness.  He  vomited  several  timeii,  felt  pains  in  the  calves  of 
his  legs,  and  colicky  pains  in  the  abdomen ;  at  the  same  time  his  limbs  became 
contracted.  The  boy  had  previously  complained  that  the  liquor  of  the  crys* 
tak,  into  which  he  was  constandy  dipping  his  hands,  had  cracked  his  fingers. 
In  ^e  course  of  a  week  or  ten  days,  tliese  symptoms  disappeared  under  treat- 
ment. (Med.  Gaz.  xxx.'851.)  No  other  cause  could  be  assigned  for  this 
singular  attack,  than  the  frequent  contact  of  the  hands  with  the  saturated  soltt« 
tion  of  the  green  sulphate  of  iron.  I  have  known  a  similar  dryness  and  crack* 
ing  of  the  skin  of  the  hands  produced  by  contact  with  a  strong  solution  of  sul- 
phate of  copper;  and  the  dyers  of  Glasgow  are  said  to  have  been  attacked  at 
one  time  with  troublesome  sores  on  the  hands,  from  the  frequent  immersion 
of  them  in  a  solution  of  bichromate  of  potash.  (See  p.  406.) 

Chbhical  analysis. — This  substance  is  generally  met  with  in  crystals  of  a 
sea-green  colour.  It  is  readily  soluble  in  water.  1.  Ftrtocyanide  ofpatoM* 
»ium  added  to  the  solution,  gives  a  greenish  blue  precipitate,  becoming  of  a 
deep  blue  by  exposure  to  the' air.  3.  Suiphocyanide  of  potassium  gives  a 
reddish  precipitate,  which,  afler  a  short  exposure  to  the  air,  becomes  of  a  deep 
blood-red  colour.  3.  Hydrosuiphurel  of  ammonia  gives  a  black  precipitate. 
4.  Nitrate  of  barytes  will  show  t^e  presence  of  sulphuric  acid.  With  the  pbr- 
suLPHATB  of  iron,  these  tests  produee  immediately  the  changes  of  colour  indi- 
cated. 

M vRiATB  OF  UKOK .    TiNCTVRB  OF  sBSQUicHLOsn)!  OF  oiOK^— *11ii8  is  an  acid 


40ft 

soltttkm  of  pemdde  of  iron  with  alcohol,  of  a  red  colour,  niDch  Dsed  in  medi- 
cine. Dr.  ChriBti0on  rebM  an  imteiiee,  -where  a  man,  by  mistake,  swallowed 
an  ounce  and  ^  half  of  this  liquid:  symptoms  were  somewhat  like  those  pro- 
dueed  by  mmdatic  acid.  He  at  first  rallied,  bat  died  in  about  five  weeks. 
The  stomach  was  found  partially  inflamed,  and  thickened  towards  the  pylorus. 
A  case  was  reporlad  to  ^e  Westminster  Medical  Society,  in  November  1849, 
where  a  girl,  aged  fifteen,  five  mondis  advanced  in  pregnancy,  swallowed  an 
onnce  of  the  tincture  of  muriate  of  iron  in  four  doses  in  one  day,  for  the  pui^ 
pose  «f  inducing  abortion.  Great  irritation  of  the  whole  urinary  system  fol- 
lowed; but  this  was  speedily  removed,  and  riie  recovered.  Another  case  of 
recovery  from  a  large  dose  of  this  preparation  has  been  recently  reported  b^ 
Mr.  Amyot  A  heathy  married  female  swallowed  by  mistake  for  an  aperient 
draught,  one  ounte  and  a  haff  of  ike  tincture  of  muriate  of  iron.  She  imme- 
diately ejected  a  portion,  and  violent  retching  continued  for  some  time. 
There  was  great  swelling  of  the  glottis,  cough,  with  difficulty  of  swallowing. 
These  symptoms  were  foUowed  by  heat  and  dryness  of  the  throat,  with  a  prick- 
ing sensation  along  the  course  of  the  (esophagus  and  stomach ;  and  in  the  afier- 
noon  a  quantity  of  dark  grumous  blood  was  vomited.  The  motions  were 
black,  owing  doubtless  to  tiie  action  of  sulphur  upon  the  metal.  In  about  a 
month  the  patient  was  perfectly  restored  to  healtii«  (Provincial  Journal,  April 
7  and  21,  1847,  180.) 

TKBATmm*. — In  poisoning  by  either  salt  of  iron,  magnesia  or  the  alkaline 
carbonates  should  be  freely  given. 

GRBHtcAL  ANALYSIS.— *The  muriatic  acid  may  be  detected  by  nitrate  of  silver 
and  nitric  acid,  while  the  peroxide  of  iron  is  immediately  indicated  by  a  pre- 
cipitate of  Prussian  blue  on  adding  a  solution  of  Ftrrocyanide  of  pota$nvmH 
The  Suiphoeymiide  of  potaBrium  gives  a  deep  blood-red'  colour;  and  ihe  hyw 
dioaulphuret  of  ammonia  a  black  precipitate.  The  'ferrocyanide  of  potassium 
rives  a  green  tint  when  the  iron  is  in  small  quantity,  when  die  liquid  is  much 
diluted,  and  the  solution  is  very  acid. 

PREPARATIONS  OP  BISMUTH, 

SmnfmuTB  of  bismittr.  .  PsAJOi-wHrra.  Maoisteet  ov  BiSMtrrH.-*»This 
sobstanee,  in  a  dose  of  two  drachms^  caused  die  death  of  an  adult  in  nine  days. 
There  was  burning  pain  in  the  throat,  with  vomiting  and  diarrhoea,— coldness  of 
the  surface,  and  spasms  of  the  extremities,— also  a  strong  metallic  taste  in  the 
mon&.  On  inspection,  the  fauces,  larjmx,  and  oesophagus  were  found  inflamed ; 
and  there  was  inflammatory  redness  in  the  stomach  anil  throughout  the  intestinal 
eanal.  (Sobemheim,  385,)  In  a  case  mentioned  by  Dr.  Traill,  a  man  took  by 
mistake  sir  draehmt  of  the  subnitrate,  in  divided  doses,  in  three  days.  He  sui^ 
iered  from  vomiting,  and  pain  in  the  abdomen  and  throat,  but  finally  recovered. 
{Outlines,  115.)  Tliese  cases  are  sufficient  to  prove  that  a  substance  very 
slightly  soluble  in  water,  may  exert  a  poweriyilly  poisonous  action  on  the  hti- 
man  system. 

Chbxioax.  ANAZ.TSIB.— -This  substance  is  commonly  seen  under  the  form  of 
a  white  powder,  or  occanonally  in  semitransparent  peariy  crystals.  1.  The 
powder  is  .blackened  by  HydroiulphurH  of  ammonia^  in  which  respect  it 
resembles  a  salt  of  lead.  2.  It  is  tamed  of  a  yellow  colour,  passing  to  a  de^ 
chocolate-brown,  with  Iodide  of  potasiittm.  It  is  scarcely  soluble  in  water, 
but  readfly  dissolves  in  nitric  acikl;  and  when  diis  solution  is  added  to  a  very 
boge  quantity  of  water,  the  subnitlate,  if  the  liquid  be  not  too  acid,  is  again 
precipitated.  In  this  respect  it  resembles  only  chloride  of  aatinosy ;  but  it  is 
kaown  firom  this  oomponnd  by  the  actioB  of  sulphuretted  hydrogent  bydrosul- 
fburolof  ammona.  (See  p.  M7«) 
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PREPARATIONS  OF  CHROME. 

The  only  oompound  of  chrome  which  requires  any  notice  as  a  poison  im 

the  BlCHROM ATB  OF  PoTASH. 

This  salt  is  extensively  used  in  the  art  of  dyeing;  and  one  death  is  re|M>rted 
to  have  occurred  from  it  in  1837-8,  but  the  particulars  are  unknown.  There 
is  no  doubt  that  it  is  an  irritant  as^ell  as  a  conosiye  poison,  affecting  also 
powerfully  the  nervous  system.  In  animals  it  has  produced  in  small  dooes 
vomiting,  diarrhosa,  paralysis,  and  death  in  a  few  hours.  It  appears  that,  like 
some  o&ef  metallic  salts,  it  has  a  local  action  when  in  a  state  of  conoentrated 
solution ;  and  thus  it  has  been  obseryed,  in  some  cases,  to  produce  eztensiye 
Aores  on  Ae  hands  of  dyers,  owing  to  frequent  contact  with  the  liquid.  Ao 
pording  to  Dr.  Qaer  this  is  only  likely  to  happen  when  the  skin  is  abraded ; 
b^t  the  skin  may  be  slowly  destroyed  by  the  salt.    (Beck's  Med.  Jur.,  823.) 

Well-observed  instances  of  poisoningr  by  this  compound,  which  is  now  ex- 
tensively used  i4  the  arts,  are  rare ;  and,  therefore,  the  details  of  the  folbwing 
case,  communicated  to  the  Medical  Gazette  (zxxiii.  734)  by  Mr.  Wilson  of 
JjsedS,  are  of  great  practical  interest  A  man,  aged  sixty-four,  was  found 
dead  in  his  bed,  twelve  hours  after  he  had  gone  to  rest.  He  had  been  heard 
to  snore  loudly  during  the  night,  but  this  had  occasioned  no  alarm  to  his 
relatives,  When  discovered,  he  was  lying  on  his  left  side,  his  lower  ex- 
tremities being  a  little  drawn  up  to  his  body:  his  countenance  was  pale« 
placid,  and  composed;  eyes  and  mouth  closed;  pupils  dilated ;  no  discharge 
from  any  of  the  outlets  of  the  body ;  no  marks  of  vomiting  or  diarrhcna,  nor 
^y  stain  upon  his  hands  or  person,  or  upon  the  bed-linen  or  furniture.  The 
surface  was  moderately  warm.  Some  dye-stuff,  in  the  form  of  a  black  pow- 
der, was  found  in  his  pocket  On  iqspection,  the  brain  and  its  membranes 
were  healthy  and  natural ;  there  was  neither  congestion  nor  effusion  in  any 
part.  The  thoracic  viscera  were  equally  healthy,  as  well  as  those  of  the  ab- 
domen, with  the  exception  of  the  liver,  which  contained  several  hydatids.  A 
pint  of  turbid  inky-looking  fluid  was  found  ii^  thct  stomach.  The  mucous 
membrane  was  red  and  very  vascular^  particularly  at  the  union  of  the  cardiac 
extremity  with  the  oesophagus :  this  was  ascribed  to  the  known  intemperate 
habits  of  the  deceased.  In  the  absence  of  any  obvious  cause  for  death; 
poison  was  suspected ;  and  on  analysing  the  contents  of  the  stomaoh,  they 
were  found  to  contain  bichromate  of  potash ;— the  dye-powder  taken  from  the 
man's  pocket  consisted  of  this  salt  mixed  with  cream  of  tartar  and  sand« 
It  is  remarkable  that  in  this  case  there  was  neither  vomiting  nor  purging. 
The  salt  does  not  appear  to  have  operated  so  much  by  its  irritant  properties, 
as  by  its  indirect  effects  on  the  nervous  system.  This,  however,  is  by  no 
means  an  unusual  occurrence,  even  with  irritants  far  more  powerful  than  the 
bichromate  of  potash.  The  following  case  ooourred  to  Dr.  Baer  of  Balti- 
more. A  man  in  drawing  off  a  solution  of  the  bichromate  by  a  syphon,  • 
accidentally  received  a  small  quantity  into  his  moutli.  In  a  few  minutes  he 
pevceived  great  heat  in  the  throat  and  stomach,  and  this  was  followed  by  vio- 
lent vomiting  of  blood  and  mucus.  The  vomiting  continued  incessandy  until 
his  death,  which  took  place  in  Jive  hours.  On  dissection,  the  mucous  mem- 
brane of  the  stomaoh,  duodenum,  and  about  one-fifdi  of  the  jejunum,  was 
destseyed  in  patches.  (Beck's  Med.  Jur.,  823.)  In  this  instance  the  salt 
acted  as  an  irritant  The  two  cases  here  given,  show  that  the  bichromate  of 
potash  is  a  very  active  poison ;  and,  as  it  is  largely  employed  in  the  arts,  it  ^ 
deserves  the  attention  of  medical  jupists. 

Dr.  Berndt  observed  that  thirty  grains  of  the  bichromate,  introduced  into  a 
wound  on  the  back  of  a  dog,  produced  vomiting,  paralysis  oi  the  hinder  ex- 


tremities,  and  death  in  eleven  honrs.  This  gentleman  found  that  the  ChroxatM 
was  as  active  a  poison  aa  the  BicBaoxATB»  bnt  that  the  Photozidk  (green 
oxide)  of  Chromium  was  inert.  (See  Brit  and  For.  Med.  Rev.  April  1839^ 
xiv.  606.) 

TuATKENT. — Besides  emetics,  carbonate  of  magnesia  or  chalk,  mixed  up 
in  a  cream  with  wafer,  shonld  be  given. 

Chxmicai.  akaltsis.— This  is  an  acid  salt,  easily  knoWn  from  all  the  otheiP 
metallic  poisonst  by  its  beinf  in  crystals  of  a  deep  oiange-red  colour.  It  ii 
readuy  soluble  in  water,  and  the  solution  has  the  rich  oranffe-eolour  of  th^ 
salt.  It  has  an  acid  reaction.  It  may  be  identified  by  the  fofiowing  tests  :— 
1.  The  solution  is  precipitated  of  a  rich  red  colour,  by  NUrate  qf  silver,  2.  Of 
a  bright  yellow,  by  the  Acetaie  of  kad.  8.  Of  a  dingy  green,  by  a  current 
of  SutpKuT^iUd  hydr^gtn  gas.  Potash  may  be  discovered  in  it  by  the  action 
of  chloride  of  pladna.  ' 

.  [Several  fatal  cases  of  accidental  poisoning  with  this  salt  have  occurred  in 
the  United  States,  especially  at  Baltimore,,  where  it  is  manufactured  on  a 
jarge  scale.  Dr.  Ducatel  has  fully  treated  on  this  subject.  (Man.  Toxicol. 
144.)  He  advises  the  administration  of  carbonate  of  potash  or  soda  to 
neutralize  the  excess  of  chromic  acid,  as  the  best  primary  treatment,  followed 
by  emetics.-*6.] 

SALTS  OP  PLATINAj  PALLADIUM,  AND  OTHER  METALS. 

The  salts  of  Platina,  PALLAnnnr,  Iramni,  RRonnm*  Osnm,  Cobalt, 
NicKxi.,  Mamoanksb,  Cexxum,  and  Uraniuh,  also  possets  an  irhtant  action^ 
partly  depending  on  the  acids  with  which  they  are  combined.  According  to 
the  experiments  of  Gmelin  on  animals,  the  Oxim  or  OsBnvli  appears  to  be  th^ 
most  active  poison  among  them.  They  are  products  of  art  not  met  with  in 
common  life ;  and,  so  far  as  I  can  ascertain,  they  have  never  been  taken  as 
poison  by  man.  It  is  unnecessary,  therefore,  to  occupy  space  by  detailing 
the  chemical  processes  whereby  they  may  be  identified ;  these  will  be  found 
iully  described  in  all  works  on  chemistry.  This  concludes  the  history  of  thi» 
MofSRAL  Irritant  Poibons& 
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CHAPTER  XXXL 

DtVlSlOll  Ol>  VBOBTAtttC  P0I80N8 — MODB  OF  ACTION  OF  yBOVTABUi  HUltTAllTB.  AtOBB. 
AMmOHft  AHOM  MAGOUkTUM*  BKTOmr.  CATnnnB  FCPKK.  CBLAMDUIK.  G0E.O- 
CFHTH.  DAiVOBK.*  HJkTBBItm.  BLDBR.  BOPHOABIinf.  HTflBOF.  JATROPHA. 
CDXCAfl.  iAI.AP.  MAaOHHIIBL*  MHWRBOK.  MtWTABD.  RAHOIICULUS.  8ATIH* 
SCAlUiOmr*      BOBBBL*      ITATMACBBt 

Ths  poisonous  substances  of  aH  irritant  nature,  which  belong  to  ifae  yftgo* 
table  kingdom,  are  very  numerous  as  a  class  \  but  it  will  here  be  necessary  to 
notice  omy  dioee  which  haye  either  caused  death*  or  giren  rise  to  aecidnilal 
poisoning. 

The  true  Y^getable  ifritenii,  soon  aibr  they  aie  swallowed',  produce  severe 
pain  in  the  abdomen,  accompanied  by  fomitiUff  aad  diarrlMBa*  There  ave 
rarely  any  cerebral  symptoms,  and  no  convulsions  t  the  occunwoee  of  the 
former  would  place  Uiem'  in  the  class  o£  Nabcotigs  and  of  the  latter  in  that 
of  the  NABCoTico-mnrtAKiB. 

It  must  be  admitted,  however,  that  the  operation  of  many  of  them  as  by  no 
means  clearly  defined.  Stupor,  delirium,  and  compulsions  are  occasionally 
observed:  hence  the  distuietaon  between  some  Tcgetables,  here  placed  among 
irritants,  and  those  which  are  assigned  to  the  narcotico^kritaBt  class,  is  purely 
arbitrary^  Further  experience  may  hereafter  lead  to  a  better  knowledge  of 
their  modu$  aperandU  and  to  an  improved  classification.  One  circumstanoe 
is  worthy  of  remark.  The  effects  of  narcotico-irritant  poisons  can  commonly 
be  traced  to  the  presence  of  a  poisonous  alkaloid  in  the  vegetable.  Among 
the  irritants,  the  effects  appear  to  be  principally  due  to  the  presence  of  an 
acrid  oil  or  resin.  There  is  only  one,  the  Delphinium  8iaphy$agria^  in  which 
an  alkaloidal  principle,  Delphinioj  has  been  found  to  exist 

Some  of  the  vegetable  irritants  act  especially  on  the  bowels,  and,  in  mild 
doses,  are  safely  used  as  purgatives^  In  large  doses  they  produce  hyperca- 
tharsis,  and  in  old  «nd  young  subjects  are  apt  to  cause  death  by  exhaustion. 
There  are,  however,  but  few  instances  recorded  of  their  fatal  action  on  the 
human  body ;  and  the  littie  that  is  known  concerning  their  operation  as  poisons, 
is  chiefly  derived  from  the  experiments  performed  by  Orfila  on  animals.  The 
changes  found  after  death  are  coi^ned  to  irritation  and  inflammation  of  the 
alimentary  canal.  These  substances  (if  we  except  Savin)  are  rarely  resorted 
to  by  the  suicide  or  murderetr— for  laive  doses  are  required,  and  their  fatal 
operation  even  in  tiiese  cases  is  rendered  iincectain  by  the  circumstanoe  that 
they  excite  vomiting,  and  are  then  commonly  expelled  from  the  stomach. 

Tebatmbmt.— In  cases  of  poisoning  by  the  vegetable  irritants,  emetics 
should  be  freely  employed,  and  when  the  poisonous  vegetable  is  expelled, 
antiphlogistic  measures  may  be  used.  If  the  seat  of  pain  should  indicate  that 
the  poison  has  reached  the  bowels,  purgatives  or  cathartic  enemata  may  be 
administered.    The  strength  of  the  individual  should  be  supported. 
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A  seloclioB  of  the  regetable  irritantfl  will  be  here  giren  in  an  alphabetical 
order,  as  this  appears  better  adapted  for  practical  purpoees  than  any  botanical 
arrangement. 

The  following  is  a  list  of  some  of  those  vegetable  substances  which  are 
considered  to  act  as  irritant  poisons.  Aloes,  Anemone,  Arum*  Bryony,  Capsi- 
cum, Castor  Seeds,  Celandine,  Cdocynth,  Creasote,  Croton  Seeds  and  Oil, 
Daffodil,  Elaterium,  Elder,  Euphorbium,  Gamboge,  Hyssop,  Jatropha,  Jalap, 
Manchineel,  Mezereon,  Mustard,  Ranunculus,  Savin,  Scammony,  Stavesacre, 
Oil  of  Tar,  Oil  of  Turpentine,  Decayed  Vegetable  Matter.* 

ALOES. 

This  well-known  inspissated  juice  of  several  varieties  of  plants,  acts  as  a 
puigative  in  doses  varying  from  five  to  twenty  grains.  When  given  in  larger 
doses  or  frequently  repeated  it  excites  violent  purging.  It  requires  often  nuin^ 
hours  for  its  operation:  it  is  less  irritating  than  juap  or  scammony,  and  it 
appears  to  act  especially  on  the  large  intestines. 

Aloes,  mixed  with  gamboge  and  coloc3mth,  are  said  to  be  the  basis  of  a 
certain  quack-medicine,  sold  under  the  name  of  Morison's  Pills.  These  have 
proved  fatal  in  many  instances  from  the  exhaustion  produced  by  excessive  purg* 
ing,  owing  to  the  large  quantity  of  these  pills,  taken  m  frequently-repeated  doses. 
Our  knowledge  of  3ie  symptoms  and  pos^mortem  appearances  produced  by 
these  irritants,  is,  indeed,  chiefly  derived  from  the  cases  which  have  proved 
fatel  under  this  pernicious  treatment.  In  the  seventeenth  volume  of  the  Medi- 
cal Gazette,  will  be  found  four  cases  of  this  description.  The  most  prominent 
symptom  was  excessive  diarrhoea,  with  the  discharge  of  laige  quantities  of 
mucus  and  blood ;  the  individual  became  emaciated,  and  slowly  sank  from 
exhaustion.  In  some  instances,  the  symptoms  are  those  of  infiammation  and 
ulceration  of  the  bowels.  In  1836,  a  man  was  convicted  of  having  caused 
the  death  of  a  person  by  the  administration  of  these  pills ;  in  this  instance  the 
death  of  the  deceased  was  clearly  due  to  the  medicine, — and  on  inspection, 
the  stomach  was  found  inflamed  and  ulcerated;  the  mucous  membrane  of  the 
small  intestines  was  injected  and  softened,  and  there  vras  the  appearance  of 
effused  lymph  upon  it.  An  ingenious  attempt  was  made  in  the  defence  to 
draw  a  statement  from  the  medical  witness,  that  the  good  effects  of  some 
medicines  invariably  increased  in  proportion  to  the  quantities  taken! — ^this 
antihomoepathic  propoiKtion  was,  however,  very  properly  rejected.  In  all 
cases,  it  must  be  remembered,  that  these  drastic  purgatives  may  cause  serious 
symptoms,  or  even  death,  when  administered  to  youuf  infants,  or  to  persons 
debilitated  by  age  or  disease ;  nor  is  it  necessary  that  the  dose  should  be  very 
large  for  fatal  effects  to  follow.  The  medical  question  here  may  be,  whether 
the  medicine  caused  death  directly,  or  whether  it  simply  accelerated  it.  Hi- 
crapicra  appears  to  be  a  popular  aloetic  compound,  and  one  death  is  recorded 
to  have  been  produced  by  this  in  1837-8.  In  another  instance  death  was 
caused  by  an  individual  taking  aloes  in  nitric  acid,  in  which  case  the  mineral 
acid  was  most  probably  the  destructive  agent.  A  singular  case  occurred  in 
Germany  a  few  years  since,  wherein  a  medico-legal  question  was  raised  re- 
specting the  poisonous  properties  of  aloes.  A  woman,  aged  48,  not  labouring 
under  any  apparent  disease,  swallowed  two  drarhm$  of  powdered  aloes  in 
coffee.  Violent  diarrhoea  supervened,  and  she  died  the  following  morning, 
twelves  hours  after  having  taken  the  medicine.  On  inspection,  the  stomach 
was  found  partially,  and  the  small  mtestines  extensively,  inflamed.    There 

[•  For  dflicripCioiis  and  aoooonta  of  propertiei  of  these  plants,  see  Grii&th's  Medical 
Botany.] 
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•were  no  dtfieir  particular  appeairances  to  account  for  death,  and  thife  Wtm  irefeired 
to  the  effect  of  the  aloes. 

This  case  appears  to  show  that  aloes  possesses  an  irritant  action.  A  kttge 
dose,  given  to  a  person  debilitated  by  disease,  might  easily  cause  death,  as  the 
■result  of  exhaustion  from  hypercatharsis. 

Analysis. — ^Powdered  aloes  has  a  snuff-brown  colour.  When  heated  it 
gives  off  a  thick  vapour,  having  the  peculiar  odour  of  this  substance :  it  melts 
and  bums  with  a  smoky  flame,  leaving  an  abundant  carbonaceous  ash.  Strong 
nitric  acid  dissolves  it,  and  acquires  a  rich  red-brown  colour.  Sulphurie  acid 
gives  with  it  a  yellow-brown  colour:— a  persalt  of  iron,  a  deep  purple-black. 
It  is  soluble  in  water  and  alcohol;  the  solution  is  slightly  acid,  and  has  an 
intensely  bitter  persistent  taste. 

ANEMONE. 

Tliis  is  a  genus  of  plants  comprising  several  species,  all  possessed  of  irri- 
tating propertie«  in  the  moist  state,  but  which  they  appear  to  lose  in  great  part 
when  dried  or  exposed  to  heat,  owing  to  the  presence  of  a  volatile  principle, 
Jinenwnine*  These  plants  have  a  strong  acrid  burning  taste,  which  is  stronger 
in  the  root  than  in  the  leaves.  The  Anemonb  Pulsatilla  (Wind-Flowbr,) 
and  Ankmone  Pratensis,  are  the  two  principal  vai^eties.  Small  doses  of  the 
extract  of  the  latter  produced,  accordii^  to  Stork,  an  increased  flow  of  urine, 

C'n  in  the  abdomen,  and  diarrhcea.  The  different  parts  of  these  vegetables 
re  a  local  irritant  action.  All  that  is  known  concerning  their  operation  on 
tlie  human  subject,  is  comprised  in  the  following  cases.  Haller  and  Bockler 
remarked  that  they  caused  vesication  of  the  skin,  and  that  the  distilled  water 
produced  nausea  and  vomiting.  Orfila  relates  that  an  apothecary  suffered  from 
irritation  of  the  eyes,  colic,  and  vomiting,  after  having  bruised  some  anemone 
Pulsatilla.  (Toxicologic,  ii.  133.)  Bulliard  reports  the  case  of  a  man  who 
applied  the  bruised  leaves  of  the  plant  to  the  calf  of  his  leg.  There  was  great 
pain  for  ten  or  twelve  hours,  and  the  local  irritation  was  so  severe  that  inflam- 
mation and  gangrene  followed.  (Orflla,  ib. ;  also  Wibmer  Die  Wirkung  der 
Arzneimittel,  i.  178.)  No  instance  is  recorded  of  the  plant  having  destroyed 
human  life,  but  experiments  on  animab  show  that  it  will  act  fatally  like  other 
irritants ;  and  that  it  causes  most  violent  inflammation  in  all  parta  of  the  ali- 
mentary canal.  In  some  instances  symptoms  indicative  of  an  affection  of  the 
nervous  system  appeared. 

Analysis. — The  nature  of  this  poison  can  only  be  determined  by  the  beta- ' 
uical  characters  of  the  plant 

AftUM  MACULATUM. 

This  is  a  well-known  hedge-plant,  the  juice  of  which  possesses  irritating 
properties,  which  appear  to  depend  on  a  volatile  principle,  as  ihey  are  lost  on 
desiccation  or  distillation  with  water.  The  plant  has  a  local  irritant  action; 
but  a  sharp  hot  taste  is  only  perceived  after  some  time.  The  leaves  appear 
to  be  the  most  acrid  parts  of  the  plant.  In  an  instance  reported  by  BuUiaid, 
three  children  ate  of  the  leaves :  violent  convulsions  supervened,p-*H>ne  child 
died  in  twelve  and  another  in  sixteen  dajrs ;  the  third  child,  after  suffering  from 
diarrhoea,  recovered.  It  was  observed  that  the  tongue  became  so  swoUen  in 
these  cases  that  there  was  great  difficulty  of  deglutition.  (Wibmer,  Op.  cit, 
i.  338.)  br.  Christison  states  that  he  has  known  acute  burning  pain  of  the 
mouth  and  throat,  pain  of  the  stomach,  vomiting,  colic,  and  some  diarrhoea, 
occasioned  by  eating  two  leaves.    (On  Poisons,  602.)    Orflla  found  that  flie 
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fre0h  root  kUled  dogs  in  from  twenty-four  to  thirty-fliz  hours:— the  intestinal 

canal  was  found  inflamed. 

-    Analysis. — This  poisonous  plant  can  only  be  recognised  by  its  botanical 

characters :  it  is  very  commonly  found  in  hedge-rows  during  spring,  and  is 

vulgarly  known  in  some  counties  under  the  name  of  Cuckow-pint  or  Wake-. 

robin. 

[A  common  species  in  the  United  States,  the  A.  triphtllvm,  is  possessed  of 
the  same  properties.    See  Griffith's  Med.  Bot  616.— 6.] 

BRYONY. 

The  roots  of  black  and  white  Bryony  contain  a  bitter  principle*  Bryonint^ 
which  is  soluble  in  water,  and  to  which  tliey  appear  to  owe  their  violent  irri« 
tating  properties.  The  powdered  root  when  swallowed  produces  severe  pain* 
vomiting  and  puiging,  and  after  death  the  stomach .  and  intestines  are  found 
hif^ly  inflamed.  Two  cases  of  the  poisonous  action  of  black  bryony  on  the 
human  aabject  are  recorded.  In  one  a  female  recently  delivered,  had  been 
ordered  by  her  medical  attendant  to  take  an  ounoe  of  the  bkok  bryony  root  in 
a  pint  of  water,  and  to  have  an  injection  of  a  concentrated  decoction  of  the 
root.  She  (tied  in  four  hours,  and  on  examining  the  motions,  it  was  found 
that  die  lining  membrane  of  the  rectum  had  been  passed  wi&  them.  Inspec- 
tion of  the  body  was  not  allowed.  (Orfila,  ii.  82.)  A  second  case  is  quoted 
by  Dr.  Ohristison,  in  which  a  man  took  two  glasses  of  an  iniiision  of  the  root 
to  'eue  ague.  He  waa  seized  with  violent  tormina  and  diairhma,  which 
notiiing  could  arrest,  and  which  aoon  termmated  fatally.  (Op.  cit  fi04.)  Dr. 
Pereira  saw  a  case  of  poisoning  by  black  bryony  in  which  the  symptoms  were 
those  of  cholera.    The  woman  recovered.     (Mat  Med.  ii.  1509.) 

.The  black  bryony  (Betonia  Niora)  is  seen  in  large  irregular  pieces :  these 
ax«  soBtetimes  of  oonsideraUe  size,  and  so  distorted  as  to  present  some  ap* 
pearance  to  the  human  figure.  The  herbalists  sell  it  under  the  name  of  Man* 
drake  root :  hof,  the  true  name  Mandrake  or  Mandragora  officinalis  is  a  nar* 
cotieo-irritant  poison.  The  black  bryony  root  is  sometimes  employed  by 
qnafks  as  an  internal  medieine,  and  is  therefore  liable  to  occasion  accidents. 
It  is  frequently  applied  externally  to  promote  the  absorption  of  extravasated 
blood. 

The  black  bryony  grows  abundanfly  in  hedges,  with  a  long  creeping  stem : 
it  is  often  called  the  wild  vine,-*it  produces  in  the  autumn  greenish  berries, 
which  slowly  acquire  a  dull  red  cobur.   .. 

CAPSICUM. 

CAPsiciTif,  under  the  form  of  Catbnbtb  Pbpfer,  is  reported  to  have  de« 
stroyed  life  in  one  case  in  1887-8,  but  the  particulars  are  not  stated.  This 
snbstadce  owes  ite  hot  taste  and  irritent  properties  to  an  acrid  soft  resin.  Cap* 
sicin  (a  compound  of  resin  and  essential  oil.)  When  the  powder  or  the  oil  i4 
taken  in  laige  doses,  it  produces  severe  pain,  followed  by  infiammation  of  the 
msophagus  and  stomach.  In  powder  it  is  well  known  to  have  a  peculiar  smell 
and  a  very  hot  taste :  this  is  owing  to  the  volatility  of  the  c^psicin.  Its  local 
action  is  such  that  it  willjproduce  vesication  of  the  skin.  With  the  exception 
of  the  case  above  mentioned,  I  have  never  heard  of  any  accident  arising  from 
ite  use.  It  may  be  steted  that  the  medicinal  dose  of  the  powder  is  from  five 
to  ten  grains, — of  the  tincture  from  ten  minims  to  one  drachm.  The  powder 
would  be  known  by  ite  insolubility,  ite  red  colour,  ite  odour,  and  hot  burning 
taste. 
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CELANDINE. 

All  that  we  know  of  this  vegetable  irritant  (Ghelidonhtx  Majus)  is  deriived 
from  the  eiy>eriinents  of  Orfila  on  dogs.  The  aqueous  extract  produced  severe 
symptoms  of  irritation,  followed  by  death, — the  poisonous  principle  appears 
to  become  afler  a  time  absorbed,  and  to  act  on  the  nervous  system.  After 
death  the  mucous  membrane  of  the  stomach  was  found  intensely,  inflamed. 
(Op.  cit.  ii.  118.) 

COLOCYNTH. 

This  substance,  known  as  Brm;R  Apple,  is  used  in  the  form  of  powder, 
extract,  or  decoction.  It  is  properly  ranked  among  vegetable  irritant  poisons, 
as  it  has  caused  death  in  several  instances.  In  whatever  form  it  is  taken,  it 
produces,  in  laige  doses,  severe  pain  in  the  stomach  and  bowels,  with  tiie  most 
violent  puiging, — ^the  stools  being  mixed  with  mucus  and  blood.  After  dea& 
the  mucous  membrane  of  the  stomach  and  intestines  has  been  found  highly: 
inflamed.  From  the  cases  collected  by  Wibmer,  it  would  appear  that  one 
drachm  of  colocynth  administered  in  a  clyster  caused  death.  (Op.  cit.  i.  2S7.) 
Dr.  Christison  quotes  the  case  of  a  female  who  died  after  incessant  vomiting^ 
and  purging  from  a  dose  eqilal  to  a  teaspoonftil  and  a  half.  (On  Poisons,  ft90.^ 
The  extract  of  three  apples  caused  bloody  diarrhoaa  and  dea^,and  in  anoflier 
instance  bloody  stools,  with  spasms  in  the  limbs,  were  produced  by  a  single 
apple :  the  individual  with  difficulty  recovered.  In  one  fatal  case  mentioned 
by  Orflla,  the  patient  swallowed  two  glasses  of  a  decoction  of  colocynth,— colic, 
burning  pain  in  the  bowels,  diarrhoea,  and  intense  thirst  followed :  the  symp- 
toms somewhat  resembled  those  caused  by  arsenic.  The  man  sank  under  the 
efiects  in  less  than  four  days,  and  on  inspecting  the  body,  the  intestines  were 
found  glued  together,  inflamed,  and  covered  with  black  roots :  the  mucous 
membrane  of  the  stomach  was  detached  and  ulcerated.  The  liver,  kidneys, 
and  bladder  were  also  inflamed.  (Toxicol,  ii.  93.)  The  substance  which 
is  extensively  sold  to  the  public  in  shops  under  the  name  of  PiU.  CocMm^  is 
according  to  Dr.  Pereira,  a  spurious  extract  of  colocynth  mixed  with  gambf)ge. 
(ii.  1676.) 

The  medicinal  dose  of  the  powder  is  from  two  to  ten  grains ;  of  the  extract 
from  five  to  twenty  grains. 

Analysis.— The  preparations  of  colocynth  have  an  intensely  bitter  taste. 
This  is  owing  to  the  presence  of  a  bitter  principle  {Coloef/nihin)  which  forms 
a  large  proportion  of  the  watery  extract. 

The  powder  is  of  a  light  brown  colours-changed  to  a  dark  brown  (artificial 
tannin)  by  strong  nitric  acid,  and  speedily  carbonized  by  strong  sulphuric  add. 
It  acquires  a  blueish-grey  colour  by  the  action  of  io<&ne-water.  A  solution 
of  green  sulphate  of  iron  produces  no  change  in  it ;  but  it  is  darkened  by  the 
persulphate.  When  heated,  an  inflammable  vapour  is  evolved,  and  a  cl^bona* 
ceous  alkaline  ash  is  left  as  a  residue. 

The  iteth  are  small,  and  resemble  the  pips  of  the  apple,  except  that  they 
are  of  a  lighter  brown  colour  and  are  flatter. 

S These  seeds  when  wholly  freed  from  the  pulp  are  oleaginous  and  nutritive, 
are  employed  in  some  parts  of  Africa  as  an  article  of  food.-— 6*3 

DAFFODIL. 

A  watery  extract  of  this  plant  (Narcissus)  administered  to  dogs  was  found 
by  Orfila  to  cause  vomiting  and  other  symptoms  of  local  irrritation,  followed 
by  death.    It  acts  upon  the  nervous  system,  as  well  as  locally  upon  the  piu- 
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eoas  membrane  of  the  •tomach,  which  wm  found  deeply  reddened  in  some  of 
the  experimentf*  ^ 

ELATEHIUM. 

This  is  the  dried  juice  of  the  Momordica  Elatbrhtm  obtained  by  pressure 
and  subsidence.  It  is  an  irritant  substance,  and  is  well  known  as  a  drastic 
purgative.  These  properties  are  owing  to  the  presence  of  a  crystallizable 
principle  ElcUtrine^  wnicl>  forms  from  5  to  26  per  cent,  of  the  extract,  a  cir* 
cumstance  which  is  sufficient  to  account  for  the  uncertainty  of  its  effects  in 
given  doses.  Elaterium  is  a  very  active  substance,  producing  sevcfre  vomiting 
and  purging  in  the  dose  of  a  grain.  Even  from  1-1 6th  to  l*8th  of  a  grain 
will  often  act  violently  on  the  towels.  Like  other  irritant  purgatives,  it  may 
be  criminally  used  for  the  purpose  of  procuring  abortion,  although  it  has  no 
specific  action  on  the  uterus.  The  medicinal  dose  is  from  1-1 6di  to  one-half  of 
a  grain. 

Analtsis. — ^Elaterium  is  a  pale  greyish  green  amorphous  substance,  very 
slightly  soluble  in  alcohol,  forming  a  green  solution.  When  heated  on  platiaa 
it  leaves  an  alkaline  ash. 

The  following  case  of  poisoning  by  Elaterium  is  related  by  Dr.  Beck.  A 
female  in  Boston  took  a  quack  medicine,  t.  e.  four  pills,  consisting  of  rather 
less  than  two  grains  and  a  half  of  elaterium  and  sixteen  grains  <^  rhubarb* 
Incessant  vomiting  and  purging,  followed,  under  which  she  sank,  thirty-six 
hours  after  the  last  pill  was  taken.  On  dissection  the  mucous  membrane  of 
the  stomach  was  found  to  be  highly  injected,  the  colon'  contracted,  and  all  the 
intestines  inflamed.    The  other  viscera  were  healthy. 

ELDER. 

Dr.  Christison  states  that  the  haves  znd  flowers  of  the  common  elder  (Sam- 
BT7GVS  Nigra)  act  as  an  irritant  poison,  having  caused  in  a  boy  severe  inflamftia^ 
tion  of  the  bowels  which  lasted  for  eight  days.  (Op.  cit  607;  and  Ed.  Med. 
and  Sur.  Jour,  xxxiii.  73.)  The  berries  of  this  tree  do  not,  however,  appear 
to  possess,  in  the  ripe  state,  any  noxious  properties.  The  following  case  of 
poisoning  by  the  expressed  juice  of  the  roots  is  reported.  (See  Med.  Oaz* 
XXXV.  96.)  A  weakly  woman,  64  years  of  age,  who  had  been  sick  all  day, 
and  thrown  up  a  quantity  of  greenish  matter,  which  she  regarded  as  bile,  was 
persuaded  by  her  husband  to  take  two  tablespoonfuls  of  the  juice  of  ike  fresh 
elder-root,  which  he  himself  had  dug  up,  shaved  down,  and  pressed.  Th« 
woman  soon  afler  complained  of  severe  pain  In  the  abdomen.  6&e  was 
ordered  some  infusion  of  senna,  but  did  not  take  it,  as  the  bowels  began  almost 
immediately  to  act  copiously.  Next  day  the  symploms  were  those  of  enteritis^ 
which  proved  fatal. 

[A  native  species,  S.  Canadensis,  also  called  Elder^  is  almost  ideatieal  in  its 
powers  with  the  European  plant — G.] 

The  berries  in  a  crude  state  excite  nausea  and  purging. 

EUPHOEBIUM. 

This  is  a  gum-resln,  the  inspissated  extract  of  a  genus  of  plants  which  have 
a  milky  juice,  and  are  known  under  the  name  of  Euphorbia  or  Spurge.  Th# 
extract  contains  nearly  half  its  weight  of  an  acrid  resin,  which  acts  like  an 
irritant,  prodycmg  ^ping  pains  and  diarrhoBa.  After  deaUi  the'^ucous  .jgaem- 
brane  of  the  stomach  and  intestines  is  found  inflamed.  In  one  instsince  a 
teaspoonful  ^wallowed  by  mistake  produced  burning  heat  in  the  throat  and 
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Stomach,  with  vomiting.  The  individual  died  in  three  days.  (ChiistiaoB* 
588.)  It  is  used  in  veterinary  medicine,  and  may  thus  occasion  poisoning  by 
mistake.  The  seeds  and  root  of  several  varieties  are  equally'poisonous.  The 
following  is  a  case  of  poisoning  by  the  Euphorbium  Peplus  (Petty  Spurge.) 
A  boy,  St.  6,  ate  the  plant  by  mistake.  He  was  seized  with  vomiting  and 
purging,  spasms,  small  pulse,  inability  to  swallow,  insensibility,  and  cold  ex- 
tremities. He  sank  under  these  symptoms,  and  on  inspection,  the  tonsils, 
fauces,  pharynx,  and  larynx  were  found  much  inflamed,  and  containing  a 
green-coloured  mucus.  The  mucous  membrane  of  the  stomach,  and  intestines 
was  very  red,  but  the  large  intestines  were  healthy,  with  the  exception  of  the 
muscular  coat,  which  was  vascular.  The  bladder  was  contracted:  the  lungs 
healthy,  as  well  as  the  substance  of  the  brain.  The  veins  of  the  dura  n)ater 
were  distended.  (Beck's  Med.  Jur.  832;  and  Med.  Chir.  Rev.  vii.  275.) 
Orfila  quotes  what  appears  to  be  a  somewhat  doubtfu}.  case,  in  which  a  woman 
died  in  half  an  hour  from  about  twenty-five  grains  of  the  root.  (Toxicol.  ii« 
104.)  There  is  no  doubt  that  euphorbium  is  a  very  acrid  substance,  and  that 
in  all  its  forms,  it  possesses  a  strong  local  irritant  action. 

Analysis. — Euphorbium  in  powder  has  a  light  fawn  colour.  Strong  nitric 
acid  dissolves  it,  and  forms  a  brown  liquid  (artificial  tannin.)  Strong  siuphnric 
acid  turns  it  of  a  dark  reddish-brown  colour.  Potash  gives  to  it  a  yellowish 
tint.  Green  sulphate  of  iron  and  iodine  water  produce  in  it  no  apparent 
change.  Alcohol  dissolves  a  portion  (resin^  which  is  precipitated  of  a  milky* 
white  when  water  is  added.  When  heatea  on  platina-wire  it  does  not  melt; 
but  gives  off  a  dense  vapour  which  bums  with  a  smoky  flame,  and  leaves  a 
grey  residue,  containing  potash,  lime  and  oxide  of  iron. 

GAMBOGE. 

It  appears  from  experiments  on  animals  performed  by  Orfila,  (iL  06.)  and 
other  toxicologists,  (Wibmer,  Garcinia)  that  this  gum-resin  is,  in  large  doses* 
an  irritant  poison,  but  not  of  a  very  active  kind.  It  has  a  peculiar  taste,  and 
when  mixed  with  water,  a  very  peculiar  odour.  The  medicinal  dose  is  from 
one  to  tiiree  or  four  grains.  In  large  doses  it  produces  pain,  vomiting,  with 
other  siffus  of  irritation  in  the  alimentary  canal,  and  after  death  tiie  stomach 
is  found  inflamed.  In  small  doses  frequentiy  repeated,  it  causes,  like  colo- 
cynth,  hypercatharsis,  attended  with  debility  and  exhaustion  leading  to  death. 
The  efiects  which  it  produces  have  been  already  described  in  speaking  of 
colocynth  (ante,  page  409;)  and  there  is  no  doubt  that  the  deaths  from 
Morison's  PiUs  are  to  be  ascribed  to  the  conjoint  action  of  these  two  vegetable 
irritants.  These  are  the  only  case«  in  which,  so  far  as  I  know,  gamboge  has 
been  a  cause  of  death  in  |he  human  subject :  and  they  must  be  regarded  as 
instances  of  chronic  poisoning. 

Analysis.— Gamboge  is  a  gum-resin  of  an  intense  yellow  colour.  When 
heated  on  platina  it  melts,  and  bums  with  a  bright  yellow  flame,  leaving  a 
carbonaceous  ash.  It  is  soluble  in  water,  forming  an  opaque  solution  having 
a  slightiy  acid  reactionr-«lso  in  alcohol  and  ether!  The  two  latter  menstrua 
may  be  used  for  separating  it  when  it  is  mixed  with  other  compounds.  The 
alcoholic  solution  is  precipitated  by  water  of  an  opaque  yellow  colour,  bat 
the  liquid  is  rendered  clear  and  turned  of  a  deep  golden-red  colour  by  caustic 
potash, 

HEDGE  HYSSOP. 

The  GiuTiOLA  Officinalis  is  commonly  known  under  the  name  of  Htig^ 
Ih/ssop,  Observations  made  on  animals  and  on  man,  show  that  it  is  a  strong 
local  hritant  when  given  in  decoction  or  infusion.  A  series  of  cases  "oboemMl 
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bj  M.  BouTier  an  reported  by  OrAlof  in  four  of  which  this  plant  ifas  used* 
under  the  f<Hrm  of  decoctiony  as  an  enema.  In  this  state  it  had  been  prescribed 
for  four  females  by  some  herb-doctors*  The  result  was,  that  in  one  instance 
violent  vomiting  and  puiging*  wiUi  syncope,  were  induced,  and  in  all  a  strong  ^ 
attack  of  nymphomania.  In  another  case  there  was  constriction  of  the  throat, 
with  hydrophobic  symptoms  and  convulsions.  The  patient  died  in  two  days* 
(Toxicologic,  ii.  128.)  The  leaves  of  this  plant  might  be  in  some  instances 
identified  botanically ;  but  in  the  state  of  decoction  or  infusion,  there  are  no 
testswhich  would  determine  its  nature.  Its  active  properties  are  owing  to 
the  presence  of  a  principle  called  ChrnfioHne^  for  an  account  of  which  see 
Monthly  Journal  of  Medical  Science,  March  1846,  219. 
[[Our  native  O.  aitrea  is  fully  as  active. — G.] 

JATROPHA  CURCAS. 

The  seeds  of  diis  plant,  which  grows  in  the  West  Indies,  commonly  known 
under  the  name  of  Phytic  Nut^  contain  a  very  acrid  oil,  which,  according  to 
the  experiments  of  Orfila,  produces  burning  of  the  throat,  vomiting,  inflam- 
mation of  the  stomach,  and  other  Symptoms  of  irritation,  (ii.  107.)  Dr. 
Christison  states  that  four  seeds  will  act  upon  a  man  like  a  violent  cathartic ; 
and  he  has  known  severe  vomiting  and  purging  occasioned  by  a  few  grains 
of  the  cake,  left  afWr  the  expression  of  the  fixed  oil  from  the  bruised  seeds. 
(Op.  cit,  591.)  Its  action  is  something  analogous  to  that  of  croton  oil ;  but 
it  requires,  according  to  the  same  authority,  twelve  or  fifteen  drops  to  produce 
the  effects  of  one  ounce  of  castor  oil. 

It  is  stated  by  Dr.  M'William,  that  a  decoction  of  the  leaves  of  Ais  plant 
b  used  locally  by  the  natives  of  the  Cape  Yerd  Islands  (Boa  Vista)  for  the 
purpose  of  exciting  a  secretion  of  milk  in  the  female  breast,  and  that  in  this 
way  a  woman  who  has  once  borne  a  child,  and  is  not  past  child-bearing,  may 
be  on  an  emergency  converted  into  a  wet-nurse.  (Report  on  the  Boa  Vista 
Fever,  1847.) 

JALAP. 

The  powdered  root  of  jalap  (Ipomaa  Jalapa)  may  be  given  as  a  safe  purga- 
tive to  adulte,  in  doses  of  from  ten  grains  to  half  a  drachm.  Frequendy 
repeated,  or  taken  in  a  larger  dose,  it  produces  pain  and  violent  purging.  I 
have  not  met  with  any  instance  of  its  having  proved  fatal  in  the  human  sub- 
ject, but  it  might  act  like  colocynth  and  gamboge,  when  ite  use  was  long  con- 
tinued in  large  doses,  by  causing  great  prostration  of  the  vital  powers.  Some 
experimente  detailed  by  Orfila,  show  that  this  substence  will  cause  the  death 
of  animals,  by  exciting  violent  purging,  and  that  inflammation  of  the  alimentary 
canal  is  among  the  post-mortem  appearances.  (Op.  cit,  ii.  85.)  Ite  irritent 
properties  are  ascribed^to  a  resinous  principle,  of  which  the  powder  contains 
about  ten  per  cent    It  is  much  used  in  medicine. 

Analysis. — ^Jalap  is  seen  in  the  form  of  a  dark  reddish-brown  powder. 
The  odour  is  peculiar,  and  may  serve  to  identify  it  It  is  torned  rapidly 
brown  by  strong  nitric  acid ;  but  if  adulterated  wi&  guaiacum  it  becomes  at 
first  green.  Tins  effect  is  oflen  observed  in  the  powder  sold  as  jalap  by  druff- 
giste.  The  powder  is  immediately  carbonized  by  strong  sulphuric  acid.  It 
acquires  a  purple  colour  with  solution  of  iodine  (starch.)  Caustic  potesh 
turns  it  of  a  greenish-brown  colour,  and  green  sulphate  of  iron  gives  with  it 
a  dark  olive-green  colour.  When  heated,  it  tekes  fire  and  bums,  leaving  a 
.<|light  alkaline  residue.  Ouaiaeum  powder  differs  from  jalap  in  ite  chemical 
.  properties.    It  is  of  a  brown  colour,  but  by  exposure  to  light  it  becomes 
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preen.  It  powerfully  deostidises  strong  nitric  acid,  acqairiog  a  brilliant  nem 
colour,  which  is  rapidly  changed  to  brown.  Strong  sulphuric  aoid  produces 
with  it  a  sptendid  crimson  or  blood*red  compound,  which  changes  to  a  dingy 
f  purple  when  water  is  added.  It  is  hi^ly  inflammable,  melts,  and  bums  when 
heated  with  a  smoky  flame,  leaving  a  carbonaoeous  ash.  Iodine-water,  and 
the  proto,  and  peraalts  of  iron,  proonce  no  effect  upon  it. 

MANCmNEEL. 

The  juice  of  ^this  plant  (Hippomans  Mancinblla,)  agum-resin,  is,  accord- 
ing to  the  experiments  of  Orflla  and  others,  possessed  of  strong  irritant  pro- 
perties, owing  to  the  presence  of  a  volatile  substance.  It  therefore  becomes 
lees  acrid  by  drying,  although  it  has  been  known  to  retain  its  active  proper- 
ties for  six  months.  The  poisonous  principle  exists  in  the  fruit,  bark,leaves,  and 
roots.  At  first  the  juice  has  a  faint  taste,  but  this  is  speedily  followed  by  a 
strong  burning  sensation,  with  swelling  of  the  lips,  tongue,  and  gums,  pain  in 
the  stomach  and  boweisi  with  vomiting  and  liquid  stools.  It  also  acts  bj 
local  application.  After  death  the  usual  appearances  are  those  of  i|iflamma- 
tion.^  It  has  been  alleged  that  even  tlie  vapour  of  the  tree  is  poisonous  to 
those  who  sleep  under  its  shade,  but  this  is  open  to  doubt. 

It  has  been  supposed  that  the  negroes  of  the  West  Indies  are  in  the  habit  of 
employing  the  juice  of  this  plant  for  the  purposes  of  secret  poisoning ;  but  Dr. 
Ruiz  has  lately  shown,  by  a  series  of  elaborate  investigations,  that  owing  to 
its  strongly  irritant  properties,  it  is  not  adapted  for  this  nefarious  object.  He 
found  that  in  animals  it  required  three  drachms  of  the  fresh  juice  to  produce 
diarrluea,  colic,  and  loss  of  appetite ;  but  this  quantity  killed  a  strong  mule  in 
seventeen  hoars.  An  ounce,  according  to  this  gentleman,  has  certainly  pro- 
duced death  in  six  hours ;  and  he  admits  that,  in  doses  less  than  a,grain,  it  is 
capable  oi  producing  well-marked  effects  in  the  human  subject.  The  sensa- 
tion of  burning  heat  and  pain  which  it  produces  in  the  stomach,  would  at  onoe 
make  known  any  attempt  at  slow  poisoning ;  and  there  is  no  evidence  of  its 
being  an  accumulative  poison.  (Ann.  d'Hyg.  1844,  ii.  213.)  Dr.  Rufz  found 
that  the  eighth  of  a  grain  of  the  juice  caused  well-marked  symptoms  of  irri- 
tation, wim  giddiness  and  convulsions.  The  poison  is  quite  unknown  in 
England. 

Dr.  Hamilton  states  that  every  part  of  the  tree  abounds  in  a  caustic  milky 
juice,  which  possesses  the  property  of  blistering  the  skin.  The  fruit  resem- 
bles a  small  apple :  it  has  a  pleasant  smell,  but  is  intensely  acrid.  Dr.  Hamil- 
leii  ate  a  smaU  fragment  of  the  fruit  immediately  before  breakiast.  There 
was  no  inconvenience  from  swallowing  it ;  but  it  produced  a  burning  sensation 
in  the  stomach,  which,  but  for  the  breakfast  he  had  taken  immediately  afler- 
wards,  might  have  excited  active  inflammation.  The  milky  juice  produces 
tingling  of  the  tongue,  and  excites  a  flow  of  saliva.  The  caustic  principle  of 
the  juice  is  supposed  to  be  of  an  alkaline  nature,  as  its  irritating  properties  are 
counteracted  by  lime-juice.    (See  Pharm.  Joum.,  March  1846,  408.) 

MEZEREON. 

The  bark,  root,  leaves,  and  seeds  of  the  varieties  of  raesereon  (Daphnb)  are 
endowed  with  irritant  properties,  owing  to  flie  presence  of  an  acrid  resinons 
principle.  Pour  berries  produced  in  a  man  severe  hypercatharsis,  vomiting, 
thirst,  burning  of  the  mouth  and  throat,  with  fever.  (Wibmer,  Daphne,  283.) 
Dr.  Christison  refers  to  a  fatal  case  in  a  child  about  eight  years  of  age,  which 
occurred  in  Edinburgh,  and  to  three  others  in  wht<^  violent  vomiting  and 
purging  (in  one  with  narcotic  symptoms)  took  place  as  a  result  of  eating  the 
berries ;  but  the  children  recovered.    (Op»  cit.»  <M)1.}    A  ease  somewhat  jimi* 
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• 
kr  lo  theie  hu  been  eominiiiiiGated  to  me  b^  Mr.  Tubbt,  in  whidi  a  child 
aged  four  j9%TBf  swaUowed  florae  of  the  bemea  at  four  o'clock  in  the  after- 
noon. The  child,  when  teen  aoon  afterwarda^  by  Mr.  Tubbs,  waa  drowsy, 
and  the  papila  were  dilated.  The  stomach-punip  waa  used,  and  fivel  of  the 
beiriea  were  brouf^t  away.  An  emetic  of  sulphate  of  zinc  and  a  dose  of  castor 
oil,  were  then  given.  On  the  day  following,  the  child  had  perfectly  recoTered* 
The  following  is  a  recently  reported  instance  of  poisoning  by  these  berries. 
It  appeara  that  in  Germany  five  or  six  berries  are  often  employed  as  a  domestic 
pnigative.  But,  on  account  of  obstinato  constipation,  a  peasant  took  forty. 
Soon  afterwards  he  was  attacked  with  severe  pain  in  the  abdomen,  frequent 
and  Violent  vomiting,  and  profuse  diarrhcBa,  the  stools  being  mixed  with  blood. 
There  waa  giddineas,  with  dilated  pupils  and  imperfect  vision ;  extreme  thirst, 
burning  pain  in  the  throat,  extending  to  the  stomach,  and  violent  colic.  The 
voice  was  tremulous,  respiration  short  and  difficult,  pulse  frequent  and  irregu- 
lar, extremities  cdd,  and  the  skin  covered  with  a  clammy  perspiration.  Ap- 
propriate remedies  were  applied,  but  at  the  time  of  the  report,  the  recovery  of 
iike  patient  was  very  doubtnil.  The  powder  of  die  bark  appears  to  be  as  active 
as  the  berries;  and  the  decoction  is  also  poisonous.  The  flowers  appear  to  be 
poiaonous,  for,  according  to  Gmelin,  hoes  instinctively  avoid  them.  Medici- 
nally used,  die  active  principle  of  mezereon  bark  appears  to  have  an  action  on 
the  kidneys  like  cantiiaridine. 

LEATHER  WOOD. 

QThe  DiRCA  Palustbis,  a  native  plant  belonging  to  the  same  order  as  Daphne 
is  equally  active.  The  berries  are  emetic  and  poiaonous,  and  die  fresh  baik 
ia  a  powerful  rubefacient  when  applied  to  the  skin,  and  when  taken  intemiAy 
is  capable  of  inducing  violent  and  even  fatal  inflammation.— G.]< 

MUSTARD. 

The  two  varieties  (Sinapis  niora  et  albI)  of  black  and  white  mustardnMed 
possess  when  powdered,  strong  irritant  properties  owinff  to  the  production  by 
the  action  of  water  pf  an  acrid  volatile  oil.  The  black  seed  ia  more  irritant 
than  the  white.  The  seeds  of  the  white  mustard  were  formerly  taken  in  laige 
quantities  as  an  aperient,  but  this  absurd  practice,  as  Dr.  Pereira  has  justiy 
observed,  was  attended  with  some  danger,  owing  to  the  tendency  of  all  inso- 
luble substances  of  this  description,  to  collect  in  the  appendix  v^rmiforniia 
coBci,  and  there  give  rise  to  inflammation  and  ulceration^— changes  to  which 
this  portion  of  the  intestinal  canal  is  especially  liable.  Common  mustard  pow- 
der may  be  usefully  employed  in  most  cases  of  poisoning  as  an  emetic,  in  doses 
of  from  a  tea-spoonful  to  a  table-spoonful  in  from  four  to  six  ounces  of  water. 
In  still  larger  doses  it  may  give  rise  to  vomiting,  purging,  and  inflammation  of 
the  bowels. 

ANAi.T8is.-~The  physical  properties  of  common  mustard  powder  ve  suffi- 
cient to  identify  it.  A  decoction  or  infusion  of  bruised  mustaxdHieed  possesses 
chemical  properties  which  unless  pointed  out  might  lead  to  error  in  analysis. 
Strong  nitric  acid  added  to  it  atrikes  a  deep  red  colour  like  that  produced  by 
morphia:  iodic  acid  is  decomposed  by  it  and  iodine  is  set  free:  if  starch  be 
added,  die  liquid  becomes  blue.  This  property  is  similar  to  that  possessed  by 
morphia.  A  persalt  of  iron  (colourless  pecsulphate)  strikes  a  deep  red  colour 
in  the  decoction  like  that  produced  by  meoonio  acid :  it  differs  from  it,  how- 
ever, in  being  immediately  disohaiged  by  a  few  drops  of  a  solution  of  corrosive 
anblimato.  * 

The  ab6ve  effects  are  very  similar  to  those  produced  by  a  solution  of  opium 
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urith  the  •ame  reag«fti»:  tb«re  ks  hMr»Ter>  no  odour  of  dub  dr«f  •  They  ante 
from  the  pveduction  of  sulphocjraiiic  acid  in  the  mustard.  If  a  few  graina  of 
pure  line  and  aulphurie  acid  be  added  to  the  liquid  coloured  by  the  persalt  of 
iMB*-**i]i  the  case  of  mustard  (aulphocyaaogen)  the  red  colour  is  speedily 
destroyed  and  sulphuretted  hydrogen  is  evoWedt  as.  indicated  by  its  action  on 
paper  dipped  in  a  salt  of  lead.-  With  mecoaic  acid  (opiu^a)  there  is  no  such 
efieot.  I  hare  not  found  the  red  colour  to  be  thus  destroyed  sad  sulphuretted 
hydrofsn  evolTed.  This  test  was  proposed  by  Dr.  Pwcy :  and  it  is  applieabla 
to  theee  cases  where  sulphooyanogen  is  presentt  and  creates  ambiguity  with 
die  kon«test,  provided  the  zinc  em^oyed  be  free  firom  sulphur. 

RANUNCULUS. 

There  are  many  varieties  of  this  commoD  plant,  the  recent  juice  of  which, 
especiaUgr  that  of  the  roota^  has  a  bot  acrid  taste^  and  Is  capable  of  acting  as  aa 
kritaniL  poison.  The  acridity  is  loet  by  drying.  The  most  poisonous  of  the 
genus  are  the  R.  Bolbosds  Soblbratds  and  Acris  (  Watbr  Crovfoqt.)  TbeiB 
is  no  instance  of  their  having  operated  fatally  on  the  human  aubjeoti  but  their 
effects  on  animals*  leave  no  doubt  of  their  possessing  poisonous  properties  (Or* 
fila,  it  130:  Wibmer,  Art.  Ranunculus.)  The  following  caae  of  poisoning  by 
the  Ranunculus  bulbosus  is  of  recent  occurrence,  A  young  lady,  mU  15,  ate 
several  stems  and  flowers  of  the  plant,  and  chewed  many  more,  sucking 
the  juice.  In  six  hours  she  complained  of  a  sense  of  heat  in  the  throat,  and 
idckness.  These  symptoms  were  followed  by  tenderness  of  the  abdomen,  de- 
lirium, and  stupor,  these  lasted  eight  days,  leavkig  her  in  a  state  of  debility.  She 
recovered  under  a  farinaceous  diet  and  the  use  of  oleaginous  clysters.  (Med. 
€la&  xsxviji.  1060.)  The  Ranunculus  acris  is  popularly  known  under  the  name 
of  Butter-cups. 

SAVIN. 

This,  which  is  the  Jokiperus  Sabika  of  botanists,  is  a  well-known  plant,  the 
(eaves  or  tops  of  whkh  contain  an  irritant  poison  in  the  form  of  an  acrid  vohitile 
qH  of  a  peculiar  terebinthinate  odour.  They  exert  an  irritant  action,  both  in  the 
state  of  infusion  and  powder.  They  yieki  by  distillation  about  three  per  cent, 
by  weight  of  a  light  yellow  oil,  on  which  the  irritant  properties  of  the  plant  de- 
pend. The  powder  is  sometimes  used  in  medicine  In  a  dose  ci  from  five  to 
twenty  grains.  Savin  is  not  often  taken  as  a  poison.for  the  specific  purpose  of 
destroying  Mfe;  but  this  is  occasionally  an  Indirect  reeult  of  its  use,  as  a  popular 
means  for  procuring  abortfon,  and  it  therefore  demands  the  attentfon  of  the  me- 
dical jurist  From  cases  which  have  been  referred  to  me,  1  believe  that  poison- 
ing by  it  is  much  more  freguent  than  is  commonly  supposed*  From  the  little 
that  is  known  of  its  efleots,  it  acts  by  producing  violent  pain  in  the  abdomen, 
vomiting  and  strangury.  Purging  is  not  so  common  an  efiect  as  with  other 
irritants.  Salivation  is  sometimes  present.  Afler  death,  the  (esophagus,  sto* 
mach  and  viscera,  with  the  kidneys;  have  been  found  either  much  inflamed  or 
highly  congested.  There  is  no  proof  of  its  having  any  action  as  an  abortive, 
except  like  other  irritants,  by  causing  a  violent  ^ock  to  the  qrstem,  under 
which  the  uterus  may  expel  its  contents.  Such  a  result  can  never  be  obtataied 
without  placing  in  jeopardy  the  life  of  the  woman;  and  where  abortion  follows, 
she  generally  fiUls  a  vkstim.  On  the  other  hand,  the  female  may  be  killed  by  the 
poison  without  abortion  ensuing.  Out  of  four  fatal  cases  of  the  administration 
of  savin  and  other  drugs  for  the  purpose  of  procuring  abortion,  the  mother  died 
undelivered  in  three,  and  in  the  fourth  instance,  the  chiki  died  after  it  was  bom* 
When  the  vomitiilg  and  purging  are  very  severe,  abortion  may  be  expected 
tofopow. 
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'The  strong  local  irritant  prop^rtieiB  pf  the  leaves,  which  depend  on  the  t 
ffal  oil,  are  well  known,  dtom  the  uses  of  aavin  ointment  in  pharmacy.  The 
plant  grows  extensit^I;^  in  country  places,  and  is  easily  accessible  to  the  evil-^ 
disposed.  It  does  not  appear  to  have  attracted  much  notice  on  the  continent, 
fbr  Orfila  is -silent  on  the  sul>ject,  except  in  so  iar  as  it  affects  doga  Two  cnea 
of  its  fetal  effects  in  the  human  female  were  comraanicated  to  Dr.  Christison. 
In  one,  a  dose  of  the  strong  infusion  was  twice  taken  by  a  female  far  indndog 
abortion.  She  suffered  from  severe  pain  and  strangury,  aborted,  and  died  five 
days  afterwards.  On  inspection  there  was  extensive  peritoneal  inflammatioo, 
with  the  effusion  of  fibrinous  flakes;  the  inside  of  the  stomach  was  red,  with 
patches  of  florid  extvavasation.  The  contents  had  a  green  colour,  and  savin 
was  proved  to  be  present  by  the  microseope.  In  the  second,  a  gid  was  seised 
with  violent  colicky  pains,  vomiting,  tenesmus,  dj^uria,  and  fever.  After  aufier- 
ing  several  dtays^  she  died.  The  stomach  and  internes  were  inflamed;  the 
former  in  parts  black,  and  at  the  lower  curvature  perforated.  A  greenish  pow- 
der was  also  found  in  this  case,  and  when  washed  and  dried,1t  had  the  pungent^ 
taste  of  savin. 

Although  it  is  not  considered  that  savin  has  a  direct  tendency  to  produce 
abortion,  it  appears,  fltrni  its  therapeutic  employment  In  chkirosis  and  amennor- 
rhoa^to  a^ct  the  uterus.  The  dried  powder,  whteh,  owing  to  the  ioas  of 
trolatile  oil,  is  less  energetic  than  the  fresh  tops,  k  given  in  doses  of  from  five  to 
fifteen  grains.  The  medicinal  dose  of  the  essential  ofl  Is  comnionly  from  two  to 
six  drops.  The  Infiision  and  decoction,  whteh  are  sometimes  used  for  the  ex^ 
pulsion  of  worms,  are  less  energetic  than  the  fresh  tops,  because  they  cannot  be 
prepared  without  giving  rise  to  a  loss  of  the  volatile  oil.  The  oil  is  not  so  irri- 
tant as  it  is  commonly  supposed  to  be;  but  in  those  cases  hi  which  it  has  been 
said  to  produce  no  marked  effects  in  laige  doses,  it  is  very  probable  that  it  was 
much  adulterated.  « 

A  well-marked  case  of  poisoning  by  the  tops  of  savin  was  referred  to  .me  for 
examination,  by  Mr.  Lord,  of  Hempstead,  In  May  1846.  The  deceased,  a 
healthy  female,  bad  reached  about  the  sevens  month  of  pregnancy.  She  wia 
veiy  well  oa  the  Friday,  but  was  seized  with  vomiting  on  the  Saturday:  she 
stated  that  she  had  taken  nothing  to  produce  it.-  The  vomiting  continued 
throughout  Sunday,  and  was  of  a  green  colour.  She  was  first  seen  by  a  me- 
dical  man  on  Sunday  evening.  The  symptoms  were  those  of  gastro-enteritls*— 
great  anxiety,  and  pulse  150.  The  green  colour  of  the  vomited  matter  was 
thought  to  be  owing  to  bile.  The  vomiting  appears  to  have  continued  at  in- 
tervals, but  it  does  not  seem  that  there  was  any  violent  purging.  Labour  came 
on  on  Wednesday.  The  child  was  born  living,  but  soon  died :  the  female  died 
on  the  Thursday,  t.  €.  five  days  after  having  taken  the  poison,  for  there  was  no 
proof  that  any  savin  could  have  been  taken  after  Saturday.  On  bispection,  the 
brain  was  healthy,  the  lungs  were  healthy,  except  that  the  air-tubes  had  a 
dark  red  cotour,  the  heart  flabby :  blood  generally  fluid.  The  lining  membrane 
of  the  oesophagus  was  reddened,  and  had  on  it  ecchymosed  patches.  One-half 
of  the  mucous  membrane,  from  the  cardiac  orifice  upwards,  presented  a  dark 
red  arborescent  injection,  with  sdight  patches  of  ecchymosis:  there  was  no  ero- 
sion or  dceratkm.  In  the  stomach  a  large  patch  of  redness,  about  three  inches 
in  length,  extended  from  the  greater  curvature  towards  the  pylorus.  The  vee- 
sels  (^  the  mucous  membrane  were  considerably  injected,  forming  infiltrated 
patches  especially  about  the  lesser  curvature,  extending  towards  the  cardiac  end, 
but  there  was  no  ulceration  or  erosion.  The  stomach  contained  nearly  eight 
ounces  of  a  greenish  fluid,  of  the  appearance  and  consistency  of  green  pea-soup. 
By  exanaining  a  portk>n  of  the  washed  vegetable  substance  under  a  powerful 
mteroscope,  and  by  drying  a  portion,  rubbing  it,  and  observing  the  odour, 
clear  evidence  was  obtain^  that  the  green  colour  was  owing  to  the  diffusion 
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of  findy  tritmited  SBTfn«powder.  The  ^terfcir  of  the  daodenmo,  etpeeiatf  to* 
wards  the  pyloras*  was  intensely  inflamed,  being  of  the  ooloar  of  dnnebar. 
Folcbes  of  inflammation  were  found  throoghoot  the  other  portions  of  the  canal. 
There  was  some  peritonitis,  chiefly  of  the  upper  part  of  the  intestines  and 
omentum.  The  kidneys  were  inflamed,  and  of  a  daric  red  colour—the  bladder 
healthy.  Green  mucous  matter  containing  savin,  was  found  in  the  duodennai, 
but  not  in  the  lower  part  of  the  hitestines.  (Med.  Gaas.  xzztL  p.  646.)  The 
quantity  of  pdson  taicen  by  the  deceased  could  not  be  ascertained,  but  it  must 
have  been  large.  I  estimated  the  quantity  remaining  in  the  stomach  after  five 
days,  under  frequent  vomiting,  at  from  twenty*five  to  thirty  grains. 

In  a  case  which  occurred  to  Mr.  Newth,  the  patient,  a  pregnant  female,  eight 
hours  after  she  had  taken  savin,  was  found  lying  on  her  back  perfectly  insensible^ 
and  Ineathing  stertorously.  She  had  been  suddenly  seized  with  vomiting,  and  - 
this  continued  for  sometime.  At  first  the  case  was  thought  to  beoneof  puer> 
peral  convulsions.  Labour  came  on,  and  she  died  in  about  four  hours,  during 
a  fit  of  pain.  She  appeared  to  be  between  the  seventh  and  eighth  month  0f 
pregnancy,  and  the  child  was  bom  dead.  On  inspection,  twenty-four  hours  after 
death,  the  brain  was  found  gorged  with  black  fluid  blood.  The  stomach  was 
paler  than  usual,  excepting  in  one  or  two  spots,  whtoh  were  red  as  if  bkxxl  had 
been  efiiised  into  the  mucous  tissue.  It  contained  four  ounces  of  an  acid  lk|uid 
of  a  brownish-green  colour.  This,  on  distillation,  yielded  aii  opaque  liqukl,  ftom 
which  a  few  drops  of  a  yellow  oil  were  separated  by  means  of  ether.  Some 
sediment  found  in  a  boUJe  presented,  under  the  mksroscope,  the  characters  of 
powdered  savin.  (Lancet,  June  14, 1845, 677.)  There  can  be  no  doubt  that 
this  was  the  cause  of  death.  The  action  of  the  poison  appears  to  have  been,  in 
the  first  instance,  like  that  of  an  irritant,  and  just  before  death  like  that  of  a 
narcotk:.  \ 

Analysis. — ^When  the  poison  has  been  taken  in  the  form  of  decoction  or  in- 
iuskin,iio  test  can  be  applied.  The  fiu^  of  poisoningcanthenoaly.be  elucidated 
by  the  symptoms  and  by  circumstantial  evidence.  If  the  oil  has  been  taken,  it 
may  be  separated  by  distUlatton,  and  obtained  by  agitating  the  distilled  product 
with  one-third  of  its  bulk  of  ether.  Perhaps  the  most  common  case  is  that  where 
the  powder  has  been  taken.  It  will  be  remarked  from  a  case  reported  by  Dr. 
Christison,  and  fi'om  that  which  occurred  to  Mr.  Lord,  that  In  spite  of  great 
vomiting,  the  powder  remained  in  tkie  stomach  for  a  period  of  five  days.  The 
contents  appear  Uke  green-pea  soup^  That  the  colour  is  not  owing  to  bile  may 
be  proved  by  diluting  a  portion  with  water,  when  the  green  chlorophylle,  from 
its  insolubility,  will  subside  in  a  dense  insoluble  stratum,  whereas  if  the  colour 
were  due  to  altered  bile,  the  whole  of  the  lk)uid  would  remain  coloured.  By 
washing  the  green  matter  in  water,  and  drying  it  on  plates  of  glass  or  mka, 
evidence  may  be  obtained  under  a  good  mksroscope,  by  the  rectilinear  course  of 
the  fibres  and  the  turpentine-cells,  that  the  substance  bekxigs  to  the  fir  tribe. 
The  only  other  poison  of  the  coniferous  order  is  the  yew  {tSxus  baecaiat)  bat 
this  difiers  fiom  savin  in  having  a  lancet-shaped  terminatton  to  the  top  of  the 
leaves,  while  savin  has  a  sharply  acuminated  point.  A  portk>n  of  the  green 
powder  dded  and  well  rubbed  will  give  the  peculiar  odour  of  savin.  When 
freed  from  organic  matter,  it  will  3ridd,  by  distillatkn  with  water,  the  essential 
oil  of  savin. 

Oil  of  Savin.— -This  oil  is  of  a  light  yelk)W  colour,  and  it  has  a  powerfiil  tere- 
binthinate  odour,  sufficiently  peculiar  to  render  this  an  easy  means  of  kientifica- 
tion.  A  greasy  stain  made  by  this  oil  on  paper  is  entirely  dissipated  by  heat,  or 
only  a  slight  trace  of  resin  is  left.  It  is  lighter  than  water,  but  insoluble  in  it, 
giving  to  it,  however,  its  odour  and  an  acrid  reaction.  It  forms  a  milky  solution 
with  rectified  spirit,  but  a  clear  transparent  solution  with  ether,  it  is  exceed- 
ingly soluble  in  ether,  and  by  this  menstruum  it  may  be  separated  from  watery 
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to  the  oil  a  dark  red-brown  colour. 

[Maay  cases  bave  occurrtd  In  the  United  States,  whera  this  oil  has  caused 
deathi  being  taken  fiw  thd  pilrpose  of  indudng  aborikia««-G.] 

SCAMMONY. 

This  substance,  from  the  Convolvulus  soammonki,  which  is  imich  used  tn 
medicine,  is  capable  of  producing,  in  large  doses,  great  Irritation  of  the  aliiaen- 
tary  canal.  The  medicinal  dose  is  from  ten  to  twenty  grains:  in  larger  doses 
its  principal  effect  is  to  produce  hypercafharaiSi  and  to  operate  injuriously  like 
gamboge  and  jalap,  although  it  is  Considered  not  to  be  so  energetk;  as  either  of 
these  substances. 

Analysis.— Scammony  is  \isually  seen  under  the  form  of  a  dark  grey  powder. 
Nitric  acid  turns  it  immediately  brown.  Sulphuric  acid  carbontees  it  on  contact, 
lodine^water  acquires  with  it  slowly  a  deep  purple  colour.  Potash  dissolves  it 
in  part,  and  acquires  a  deep  greenish*brown  colour.  A  solution  of  green  sul- 
phate of  iron  produces  with  it  no  marked  change;  a  solution  of  persulphate  is 
9k>wiy  darkened.  When  heated  on  platina,  it  takes  fire  and  bums  with  a  smoky 
flame,  leaving  a  grey  alkaline  ash. 

Ipecacuanha  is  not  very  likely  to  be  mistaken  for  scammony :  nevertheless 
it  will  be  proper  to  state  the  results  of  some  experiments,  on  this  powdered 
root.  Ipecacuanha  in  poiivder  has  a  fawn-brown  colour:  by  strong  nitric  acid 
it  is  turned  of  a  rich  green  colour,  passing  speedily  to  brown.  Sulphuric  acid 
carbonizes  it  on  contact.  Iodine-water  gives  to  it  a  deep  blue  colour.  Pot- 
ash has  no  immediate  effect,  but  the  liquid  becomes  slowly  brown.  A  solu- 
tion of  green  sulphate  of  iron  produces  slowly  in  the  mixture  a  deep  greenish 
colour :  the  persulphate  is  speedily  darkened.  When  heated  on  platina  it 
bums  without  melting,  and  leaves  a  white  ash.  Contrajerva  powder  strikes 
a  blue  colour  with  strong  nitric  acid,  before  passing  to  a  brown. 

SORREL. 

There  ai^e  tv^o  plants  known  as  sorrel--the  Rumex  aceioea  (comoion  sorrel,) 
and  the  OxaHs  acetoeeUa  (wood-sorrel.)  Both  of  these  plants  contain  binoxa- 
late  of  potash,  a  salt  the  poisonous  properties  of  which  have  been  already  de- 
scribed  (ante,  p.  2^8.)  The  quantity  present,  however,  is  small,  and  it  appears 
to  be  smaller  in  the  common  sorrel  than  in  the  wood-sorreL  Orflla  states  that 
the  proportion  is  about  l-500th  part  by  weight,  and  he  considers  that  the  pre- 
sence of  this  in  soup  or  other  articles  of  food,  ma^  form  a  serious  objection  to 
the  processes  for  detecting  oxalic  acid  in  cases  of  poisoning.  (Toxicologic,  i* 
190.)  According  to  Mitscherlich,  100  pounds  of  wood-sorrel  yield  20  pounds 
of  juice*  and  from  this  three-quarters  of  a  pound  of  binozalate  may  be  ob- 
tained.    (Lehrbuch  der  Chemie,  ii.  B.  s.  37.) 

Toxicologists  have  not  enumerated  these  plants  among  vegetable  poisons: 
they  have  fa^n  commonly  treated  as  pot-herbs.  Wibmer  states  that  they  have 
a  sli|^dy  irritant  action  on  the  stomach.  Mr.  Hanks  has  reported  two  oases, 
in  one  of  which  very  serious  symptoms  were  induced  in  a  child  who  had  eaten 
common  sorrel  (Rumex  acetosa.)  A  child,  etaU  6,  suddeidy  bat  his  appe^ 
tite,  complained  of  sickness  and  heaviness  in  the  head,  and  soon  afierwards 
£ftinted.  When  he  recovered  he  was  unable  to  stand,  and  vomited  a  quantity 
of  greenish-coloured  matter*  Insensibility  came  on,  with  convulsions  of  the 
extremities.  The  cause  of  iiis  illness  was  not  then  suspected,  and  the  patient 
eontinned  to  suffer  for  several  days,  complaining  of  soreness  of  the  epigastrium, 
and  pain  extendii^  from  tlie  fauces  to  the  stomach*  There  was  idaa^  great 
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tfkirat,  and  he  oocasibnalljr  Toinited  green  TegetaUe  matter.  He  recovered 
under  treatment  in  about  ten  days. 

In  the  second  case  the  patient  suffered  chiefly  from  severe  pain  in  the 
bowels.  The  symptoms  were  soon  relieved  by  the  action  of  an  emetic— 
which  in  this,  as  in  all  other  cases  of  vegetable  irritant  poisoning,  is  the  ap- 
propriate remedy.     (Med.  6az.  vol.  xl.  page  69.) ' 

Jt  appears  somewhat  difficult  to  refer  these  effects  to  the  small  quantity  of 
binoxalate  of  potash  present  in  these  plants,  yet,  as  in  other  instances,  the  recent 
vegetable  may  have  a  more  powerful  action  than  the  quantity  of  the  poisonous 
salt  actually  contained  in  it,  would  indicate.  In  the  first  of  the  two  cases  it 
was  remarked  by  Mr.  Hanks  that  four  leeches  which  were  applied  to  the  skhd, 
dropped  off  dead.  A  similar  fact  has  been  observed  in  poisoning  by  oxalic 
acid.  (p.  218,  ante.)  This  gentleman  refers  to  a  case  of  recent  occurrence  in 
Bath,  in  which  the  plant  proved  fatal  to  a  child.  Sorrel  was  found  in  its  sto- 
mach, the  lining  membrane  of  which  was  injected  and  difiusely  tinged. 

Analysis.— The  leaves  and  shoots  of  these  plants,  admit  of  identification 
only  by  their  botanical  characters.  If  the  quantity  eaten  be  large,  binoxalate 
of  potash  may  be  separated  from  the  contents  of  the  stomach  by  making  a  de- 
coction. This  must  be  filtered  hot,  as  six-sevenths  of  the  salt  are  precipitated 
from  a  hot  solution  by  cooling.  (For  the  chemical  tests,  see  Binoxalate  of 
Potash,  ante,  page  228.) 

STAVESACRE* 

This  plant  is  known  under  the  name  of  Delphinium  STAravsAORu,  or 
Palmated  LarkspuH.  Its  seeds  are  acrid,  and  produce  the  usual  symptoms 
of  irritant  poisoning.  (Orfila,  Op.  cit^  ii.  121.)  Their  poisonous  properties 
are  owing  to  tile  jpresence  of  an  alkaloid  known  under  the  name  of  EXblphinia. 

ANALYstSt— ^tavesacre-seeds  are  of  an  irregular  triangular  shape — of  a  dark 
colour,  and  have  an  irregular  surface.  They  are  convex  on  one  side  and  con- 
cave on  the  other,  and  are  about  a  quarter  of  an  inch  in  length.  Nitric  acid 
poured  on  the  bruised  seed  brings  oiki  a  faint  reddish  colour.  Strong  sulphuric 
acid  produces  a  beautiful  pink,  passing  to  a  deep  pink*red  colour.  I<^ne  water 
gives  a  deep  red-brown  colour,  and  caustic  potash  a  dark  olive-green.  When 
heated  on  platina  the  seed  bums  with  an  intensely  bright  smoky  fiame^ 
leaving  a  skeleton  of  the  seed  as  a  grey  alkaline  ash. 

DELPHiNu.-*-This  is  the  solid  uncrystallizable  alkaloid  obtained  from  the 
seeds.  It  is  seen  in  the  form  of  a  light-brown  powder.  It  is  scarcely  dis* 
solved  by  water  at  any  temperature,  but  is  easily  dissolved  by  alcohol  and 
ether ;  also  by  diluted  acids^  It  possesses  a  strong  acrid  persistent  taste.  It 
melts  at  248°,  and  at  a  little  higher  temperature  it  bums  and  is  decomposed. 
When  concentrated  nitric  acid  is  poured  onit,  it  becomes  at  first  of  an  ochre* 
ous,  and  afterwards  of  a  dingy  red  colour.  Strong  sulphuric  acid  produces 
witli  it  an  intense  blood-red  colour,  which  becomes  heightened  by  the  addition 
of  powdered  black  oxide  of  manganese. 

In  addition  to  the  plants  just  considered,  irritant  properties  are  assigned  to 
the  juices  of  the  following  :-*-C3altha  Palvstris  (Marsh  Marigold,)  Clematis 
VrrAiJlA  (Vimn^s  Bower,)  Cochlearia  Armoracia  (Horseradish,)  Cyclamen 
EvRDPvuM,  FftmLLARiA  Imfbrialis,  Lobelia  Stphilitica,  Plumbago  Exf^ 
ROPJEA,  Rhus  Toxicodeni^ron  and  Radicans,  Rhododendron  Chrtsantbum, 
SeduM  AcRk  (the  common  Stone  crop*)  They  cannot  be  regarded,  however, 
as  active  poisons. 

[Beside  those  enumerated  by  the  author,  the  following  native  plants  are  ac- 
tive and  in  sdme  instances  have  produced  poisonous  symptoms.     Sanouinaria 

CANADENSIS^  MlOAA  AZEDBIUnHV  llPlOBLlA  MARtLANDICA,8TMPL0CARPUS  T^BTIDUS^ 


DfiATH  FBOM  CA0IOR-8EEM.  428  , 

PODOFHTLLVM     PBLTATUM,    EvPHOMU    O090VLATA,   PHYTOLACCA     DXCANDI(A« 

Celastrits  SCAND9N8,  U>e  differei^t  specif*  qf  Apoctnum,  dfc. — G.] 


CHAPTER  XXXII. 


WBTABLB     IRRITANTS     CORTINUEO— CA8T0R-8GBDfl— <;RBA80TB— CROTBIf     OIL     ANB 
SBBDS— OIL  OP  TAR--OIL  OPTORPBHTIMB— PTROZTLIC  SPIRIT— DIPPBL'b  OIL— PDBBL 

OIL— DBCATBO   AND   DIBBASBD   VBGBTABLB  MATTER BFPfiCTS  PRODUCBD  BT  DECAY 6D 

CARROTS POTATOES — MOULDY  BREAD— POISONOUS  VBOBTABLBS  IN  BREAD— POISON* 

QUS  PLOUR— POISONOUS  GRAIN— BPFBCT8  PRODUCED  BY  ERQOT  OP  RYE. 

CASTOR  SEEDS. 

Of  castor  oil  itself  nothing  need  be  said.  It  is  not  commonly  known  that 
the  seeds  gf  the  plant  (Ricinus  Communis)  from  which  this  oil  is  extracted, 
contain  in  the  embryo  and  seed-coats  a  very  active  poison,  and  that  a  few  of 
them  are  suflicient  to  produce  violent  purging  and  death.  The  following  is  an 
instance  of  poisoning  by  these  seeds,  the  only  one  with  which  I  have  met* 
The  deceased,  aged  eighteen,  was  the  sister  of  a  gentleman  who  was  at  the 
time  attending  my  lectures  at  Ouy's  Hospital.  The  deceased,  it  appears,  ate 
about  twenty  castor-oil  seeds ;  one  of  her  sisters  ate  four  or  five,  and  another, 
two.  This  was  on  a  Wednesday  evening.  In  the  ni^ht,  they  were  all  taken 
ill.  About  five  hours  after  the  seeds  were  eaten,  the  deceased  felt  faint  and 
sick ;  vomiting  and  purging  came  on,  and  continued  through  the  night  Oa 
the  ibllowing  morning,  she  appeared  like  one  affected  with  malignant  cholera. 
The  skin  was  cold  and  dark-coloured,  the  features  pinched  and  contracted,  and 
the  breath  cold ;  the  pulse  was  small  and  wiry  |  there  was  vesdessness,  thirst, 
pain  in  the  abdomen,  and  she  lay  in  a  sort  of  drowsy,  halficonsoious  state. 
Whatever  liquid  was  taken  was  immediately  rejected,  and  the  matters  passed 
by  stool,  consisted  chiefly  of  a  serous  fluid  tinged  with  blood.  She  died  in 
five  days  without  rallying;  the  two  other  sisters  recovered.  On  inspection, 
a  very  large  portion  of  the  mucous  mei^brane  of  the  stomach  was  found  abraded 
and  softened  in  the  course  of  the  greater  curvature.  7^^^®  ^^  general  vasoui 
larity  of  the  organ,  and  the  abraded  portion  presented  the  appearance  of  a 
granulating  surface  of  a  pale  rose-colour ;  it  was  covered  by  a  considerable . 
quantity  of  slimy  mucus.  The  small  intestines  were  inflamed,  and  the  inner 
surface  of  them  was  abraded. 

The  irritant  poison  resides  in  the  embryo,  and  is  not  ezpvessed  with  the  fixed 
oil,  which  is  a  mild  purgative,  unless  a  high  temperature  be  employed,  when 
the  oil  obtained  is  observed  to  possess  much  more  drastic  properties.  The  % 
effects  produced  on  the  sisters  who  recovered,  bear  out  the  general  opinion, 
that  two  or  three  of  these  seeds  will  operate  as  a  violent  catluurtio.  Wibmer 
quotes  a  case  from  Bergius,  from  which  it  would  appear  that  even  one  seed 
without  the  skin,  will  produce  severe  vomiting  and  puiging.  (Arineimittel. 
ii.  413.) 

Analysis.— These  seeds  may  be  identified  by  the  peculiar  Yariegated  chat 
racter  of  the  exterior. 
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CREASOTE. 

This  is  an  oily-lookinff  liquid,  obtained  by  a  complex  process  from  the  oil 
of  tar.  It  is  volatile,  and  has  a  very  powerful  odour,  resembling  that  of  smoked 
meat,  which  is  sufficient  to  identify  it  even  when  it  is  present  in  very  minute 
proportion.  In  its  ordinary  state,  it  is  caustic  or  corrosive,  its  chemical  action 
being  due  to  its  strong  tendency,  to  combine  with  and  coagulate  albumen. 
When  taken  in  a  large  dose,  it  produces  a  hot  and  burning  sensation  in  the 
mouth  and  fauces ;  and  this  is  followed  by  nausea,  vomiting  and  purging, — 
the  symptoms  sometimes  resembling  those  of  dysentery.  It  exerts  in  some 
instances  a  remote  action  on  the  urinary  oigans,  giving  rise  to  strangury.  . 
The  post-mortem  appearances  caused  by  a  fatal  dose,  would  doubtless  be 
similar  to  those  met  with  in  the  action  of  other  irritanUi,  The  medicinal  dose 
is  one  or  two  drops  diffused  in  water,  and  gradually  increased.  In  one  case 
forty  drops  were  given  with  impunity,  and  in  another  instance  ninety  drops 
were  administered  in  half  a  day,  without  any  bad  symptom.  (Pereira,  Mat. 
Med.  i.  421.)  Probably  the  dangerous  symptoms  would  depend  less  on  the 
quantity,  than  on  the  degree  of  concentration.  In  the  event  of  this  substance 
being  taken  as  a  poison,  albumen  should  be  freely  administered. 

Analysis.— Its  odour  is  sufficient  to  identify  it.  When  heated  in  a  platina 
capsule  it  takes  fire  and  burns  with  a  thick  smoky  flame,  leaving  no  residue. 
In  a  concentrated  state,  it  coagulates  albumen.  When  pure  it  is  perfectly 
neutral,  almost  colourless,  and  of  oily  consistency. 

CROTON  SEEDS  AND  OIL. 

The  Croton*seeds  owe  their  poisonous  properties  to  the  presence  of  an  acrid 
oil.  One  or  two  grains  of  the  seeds f  when  swallowed,  are  sufficient  to  produce 
severe  pain  in  the  abdomen,  with  copious  watery  motions.  Even  the  dust  of 
the  seeds,  when  inhaled,  has  caused  alarming  symptoms.  Dr.  Pereira  mentions 
the  following  case  :-*-A  man  had  been  occupied  eight  hours  in  emptying  pack- 
ages of  the  seeds,  and  had  thus  been  exposed  to  the  dust.  He  first  experi- 
enced a  burning  sensation  in  the  nose  and  mouth,  tightness  in  the  chest,  lachry- 
mation,  and  pain  in'  the  epigastrium.  He  then  became  giddy,  and  fell  down 
insensible.  When  admitted  into  the  London  Hospital  the  man  was  in  a  state 
of  collapse,  complained  of  burning  pain  in  the  stomach,  throat  and  head,  and 
of  swelling  and  numbness  of  the  tongue.  The  epigastrium  felt  hot  and  tense, 
the  pupils  were  dilated,  the  breathing  short  and  hurried,  pulse  85,  and  the  sur- 
face cold.  He  complained  of  pain  in  the  epigastrium  for  several  days ;  but  it 
is  singular  that  there  was  no  diarrhcsa.     (Mat.  Med.  ii.  1114.) 

The  oil  has  a  hot  burning  taste.  One  or  two  drops  are  commonly  suffi* 
cient  to  produce  pain  in  the  abdomen,  and  diarrhosa ;  but  Dr.  Traill  states  that 
a  female  patient  usually  took  three  drops  for  a  dose  without  inconvenience. 
(Outlines,  149.)  In  laige  doses,  the  pain  becomes  hot  and  bunking,  extending 
from  the  mouth  downwards ;  there  is  violent  vomiting  with  purging,  and  the 
valient  sinks  exhausted.  After  death,  the  alimentary  canal  is  found  inflamed. 
Even  the  endermic  application  of  the  oil  is  stated  in  some  oases  to  have  pio>» 
duced  severe  symptoms,  although,  according  to  Dr.  Buchanan,  it  acts  only  as 
a  local  irritant  (Medical  Gazette,  zxxix.  071.)  A  case  oocarred  in  Paris 
in  1839,  where  a  man  swallowed  by  mistake  two  drachms  and  a  half  of  croton 
oil.  In  three  quarters  of  an  hour,  the  surface  was  cold  and  clammy,  the  pulse 
imperceptible,  respiration  difficult,  and  the  extremities  and  faoe  were  as  bine 
as  in  the  collapsed  stage  of  cholera.  In  an  hour  and  a  half  diarrhcsa  set  in ; 
the  stools  were  passed  involuntarily,  and  the  abdomen  was  very  sensitive  to 
the  touch.    The  patient  complained  of  a  buming  pain  in  the  course  of  the 


nUTAIfT  £FFE()T8  OF  P&OTOK  0X1,^      OIL  OF  TAR,  426 

cBsophagus.  He  died  in  four  hoan  after  swaUowuig  the  {joison ;  and  it  is 
singular  that  there  was  no  marked  chaoige  in  the  mucous  membrane  of  th^ 
stomach.  (Orfila.  Tox.  i.  108.)  The  poisonous  properties  of  croton  oil  are 
owing  to  a  fatty  acid  (crotonic  acid^)  which  it  coptfiins  in  uncertain  quantity. 
Probably  this  may  explain  why  from  six  to  ten  drops  of  the  oil  may  be  some* 
times  given  without  causing  much  purging*  It  commonly  begins  to  act 
speedily,  t.  e.  within  half  an  hour,  The  mediainal  dose  of  it  is  from  one  to 
three  drops. 

This  oil  acts  as  a  poison  on  animals^  Many  iustapoes  of  its  effects  on 
animals  have  been  collected  by  Wibmer.  (Araneimittel.  i.  215.)  A  curious 
case  in  reference  to  its  efiectB  on  the  horse,  came  to  trial  a  few  years  since.  A 
veterinary  suigeon  administered,  as  a  medicine,  fifteen  drops  to  a  horse.  The 
lips  of  the  animal  became  swollen,  and  tlie  skin  peeled  off ;  the  horse  suffered 
evidently  great  pain,  and  after  lingering  a  short  time,  died.  An  action  was 
brought  by  the  owner  of  the  horse  at  the  Oxford  Aut  Cir.  1838,  for  the  re- 
covery of  its  value.  From  the  evidence  then  ffiveq,  it  seemed  probable  that 
the  animal  had  really  died  from  a  very  small  dose  of  the  oil,  although  there 
was  reason  to  believe  that  a  muah  larger  quantity  was  given,  than  was  here 
alleged  to  have  caused  death.  Wibmer  mentions  two  instances  in  which 
twenty  and  thirty  drops  were  given  to  horses  without  materially  affecting 
ihem. 

Analysis. — Croton  oil  is  a  fixed  oil  of  a  lemon-yellow  colour*  It  has  a 
peculiarly  unpleasant  odour,  and  a  hot  acrid  burning  taste.  It  has  a  faint  acrid 
reaction,  which  it  imparts  to  water ;  and  as  it  is  of  lower  specific  gravity,  it 
floats  on  the  surfaoe.  It  is  very  soluble  in  ether,  and  by  this  liquid  it  may  be 
separated  from  organic  liquids.  When  warmed  with  nitric  acid,  the  oil  is 
turned  of  a  dark-brown  colour :  and  there  is  an  abundant  evolution  of  nitrous 
acid  vapour, 

Croton  tieeds  are  of  an  oval  form,  and  about  thie&ieighths  of  an  inch  in  length, 
They  are  covered  with  a  dusky  thin  blueish-ooloured  britde  shell,  having  widiin 
a  yellowish-white  oleaginous  and  easily  sectile  kernel,  which  forms  the  great 
bulk  of  the  seed.  When  boiled  in  a  solution  of  potash  holding  dissolved  some 
oxide  of  lead,  they  are  blackened,  thus  indicating  the  presence  of  sulphur. 
Like  all  the  varieties  of  vegeto-albumen,  the  kernel  is  turned  of  a  deep  red* 
brown  colour,  when  it  is  boiled  in  concentrated  muriatic  acid. 

OIL  OF  TAR, 

This  is  a  powerful  vegetable  irritant.  In  1832,  about  ten  drachms  of  it 
caused  the  death  of  a  gentleman,  to  whom  it  had  been  sent  by  mistake  for 
a  black  draught.'  The  p^rty  who  sent  i|,  was  tried  for  manslaughter,  but 
acquitted. 

This  liquid  appears  to  be  somewhat  uncertain  in  its  operation,  Dr.  Christ 
tison  quotes  a  casein  whioh /o'/r  o'/ncea  taken  by  an  adult  in  mistake  produced 
pain  and  violent  vomiting.  The  man  speedily  recovered !  (On  Poisons,  967.) 
'  In  another  instance,  two  or  three  draughts  of  this  liquid  proved  fatal  to  a  boy 
in  twenty-four  hours.  The  pulmonary  mucous  msmbraqe  was  found  much 
injected,  but  it  is  remarkable  that  the  stomach  and  intestiues  were  natural. 
Whether  swallowed  or  employed  as  an  enema,  this  substance  is  likely  to  exert 
a  powerfully  local  irritant  action, 

Analysis. — ^Oil  of  Tar  is  a  thick  treacly-looking  liquid,  of  a  dark-brown 
eolour.  It  has  a  strong  and  peculiar  odour,  is  insoluble  in  water,  but  heavier 
tb^a  U)is  liquid)  giving  to  it  its  odoqr  and  taste.     It  is  dissolved  by  alcohol 
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hut  is  again  precipitated  milky-white  by  water.    It  is  hig^hly  inflammable,  and 
burns  with  a  thick  carbonaceous  flame. 

OIL  OP  TURPENTINE. 

i 

This  very  common  liquid,  which  is  so  easily  identified  by  its  powerfiil  U 

odour,  does  not  appear  to  exert  any  strong  action  as  an  irritant  poison.     It  is  V 

often  given  with  impunity  in  large  doses  to  young  children  as  a  vermifuge. 
In  the  following  case,  reported  by  Dr.  Evans,  an  infant,  act.  fourteen  months, 
ewallowed/our  ounces  by  mistake,  and  recovered.  The  child  was  found  two 
hours  after  the  occurrence  in  a  comatose  state;  pulse  130  ;  tuniea  conjunotiva 
injected ;  pupils  dilated  ;  eyes  watery ;  face  flushed ;  breathing  hurried,  stian* 
gury ;  urine  the  smell  of  violets ;  bowels  painful,  particularly  along  the  course 
of  tfie  spermatic  vessels.  He  was  ordered  an  emetic  of  ipecacuanha.  Vomit- 
ing was  soon  ezcited,  and  briskly  kept  up  by  tepid  water.  The  contents  of 
the  stomach  had  a  strong  odour  of  turpentine.  After  the  Qperation  of  the 
emetic,  cold  was  applied  to  the  head,  and  flannel  cloths  wrung  out  of  hot  water, 
to  the  epigastrium.  At  6  p.  m.,  ton  hours  after  the  accident,  he  was  much  im- 
proved; was  quite  lively;  pulse  120;  bowels  loose;  had  passed  eight  small 
worms.  On  the  following  day  he  was  decidedly  better ;  slept  well  during  the 
night ;  slight  pain  in  the  bowels  on  pressure.  Castor-oil  was  given.  From 
tills  time,  he  improved  daily,  suflering  only  from  a  little  excitement  about  the 
brain ;  and  in  four  or  five  days  he  had  perfectly  recovered.  (Brit  Amer.  Joumi 
of  Med.  and  Phys.  Science,  Nov.  1846.)  The  treatment  contributed  to  re- 
covery in  this  case.  When  this  poison  has  been  swallowed,  it  will  be  indi- 
cated by  the  odour  of  the  breath  and  urine. 

Although  I  believe  there  is  no  case  on  record  of  the  destruction  of  life  by 
oil  of  turpentine,  it  may  excite  a  violent  irritating  action  in  the  kidneys, 
tending  to  strangury.  It  may  also  cause  hypercatharisis.  The  oil  can  hardly 
be  called  a  poison,  yet  it  may  in  some  instances  seriously  aflect  the  consti- 
tution. 

Analysis.-* Oil  of  Turpentine  would  be  sufficiently  identified  by  its  odour 
and  inflammability.  The  fact  of  poisoning  by  it,  would  be  indicated  by  the 
odour  in  the  breath  and  urine. 

Another  kind  of  Turpentine,  the  Balsam  of  Copaiba,  has  been  known  to 
cause  serious  symptoms.  Half  an  ounce  was  administered  to  an  adult  as  an 
enema.  This  was  soon  followed  by  pain  in  the  stomach,  vomiting,  and 
general  uneasiness.  The  man  had  convulsions,  and  for  three  days  he  was 
unable  to  speak.  He  slowly  recovered.  (Brit,  and  For.  Med.  Rev.  xvii.  Jan. 
1840,  208.) 

PYROXYLIC  SPIRIT.    (NAPHTHA.) 

Ptroxtlio  Spinrr,  also  called  Pyrolioneous  Ether,  is  a  rectified  product 
of  the  destructive  distillation  of  wood.  It  is  vulgarly  known  and  sold  under 
the  name  of  Naphtha,  althous^h  it  entirely  diflers  from  this  compound  in 
chemical  constitution  and  properties.  But  little  is  known  concerning  its  ope- 
ration on  the  system : — it  appears,  however,  to  be  analogous  to  that  of  Oil  of 
Turpentine.  Large  doses  produce  nausea,  colicky  pains,  and  vomiting;  hence 
it  may  be  regarded  as  an  irritant.  It  has  been  suggested  that  it  might  be  taken 
by  intemperate  persons  as  a  substitute  for  alcohol,  and  a  case  of  this  kind,  in 
which  it  was  supposed  to  have  caused  death,  was  once  referred  to  me :  but 
it  was  probable  that  the  individual  had  died  from  natural  causes.  Common 
naphtha  always  contains  tar,  and  the  presence  of  this  would,  of  course,  in* 
crease  its  irritant  properties. 

An ALTsis. — It  is  a  yellow  liquid,  of  a  very  offensive  odour,  and  hot  pun* 
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cent  disagreeable  taste.  It  possesses  an  acid  reactiont  is  highly  inflammable, 
burning  with  a  smoky  flame,  mixes  readi]|r  with  akehd  in  all  proportions, 
bat  is  rendered  milky  on  the  addition  of  water,  owing  to  the  separation  of 
tarry  matter.  Some  of  these  properties  are  modified  by  its  rectification.  Its 
odour  at  once  distinguishes  it  from  alcohol,  and  would  enable  us  to  detect  il 
in  the  dead  body.  Some  years  sin*ce,  it  was  sold  for  commercial  purposes 
largely  mixed  with  alcohol. 

DIPPEVS  OIL. 

It  may  be  here  the  place  to  notice  the  properties  of  some  other  oleaginous 
compounds  which  are  produc(s  of  decomposition. 

Dippbl's  On.  must  be  regarded  as  the  empyrematio  product  of  the  distilhh 
tion  of  nitrogenous  matter.  In  the  erode  state  it  has  been  given  as  a  poison, 
and  its  action  appears  to  be  similar  to  that  of  oil  of  tar.  Its  strongly  irritant 
properties  are  probably  dependent  on  the  admixture  of  tarry  matter.  It  is 
easily  accessible  to  the  public,  and  may  thus  be  taken  or  administered  in 
mistake  for  other  liquids. 

Analysis.*— Dippel's  oil,  as  it  is  iq  the  first  instance  prooored  by  the  destnictiTe 
distillation  of  nitrogenous  matter,  is  of  a  pale  yellow  colour,  but  afier  a  time 
it  becomes  darker  and  thicker,  resembling  tar.  When  redistilled  with  water^ 
it  is  nearly  colourless,  of  a  penetrating  ammoniaoal  odour,  but  it  becomes 
brown  by  exposure  to  air.  It  has  an  ^kaline  reaction,  is  soluble  in  water, 
alcohol,  and  alkalies.  Like  oil  of  turpentine,  it  causes  a  yiolent  deoomposi^ 
lion  of  strong  nitric  acid. 

FUSEL  OIL. 

Our  knowledge  of  the  poisonous  properties  of  this  liquid,  which  is  a  pro« 
duct  of  the  vinous  fermentation,  is  derived  from  the  researdies  of  Dr.  Furst 
of  Berlin.  It  di>es  not  appear  to  be  a  very  energetic  poison.  Two  drachms 
thrown  into  the  stomach  of  a  rabbit  caused  great  restlessness  and  loss  of 
muscular  power,  but  the  animal  soon  recovered.  A  similar  quantity  killed 
another  rabbit  in  about  two  hours  :  the  principal  symptoms  were  depression 
and  difficulty  of  breathing.  On  inspection,  there  was  extravasation  of  dark 
brown  blood  at  the  cardiac  end  of  the  stomach,  and  the  mucous  membrane 
presented  brownish-red  points.  The  duodenum  and  upper  part  of  the  jejunum 
were  reddened  and  fiUea  with  a  white  mucus,  the  kidneys  healthy  and  blood* 
less,  the  lungs  somewhat  redder  than  natural.  Three  drachms  killed  a  rabbit 
within  an  hour.  Half  an  ounce  caused  death  in  a  quarter  of  an  hour,  and 
one  ounce  in  four  minutes.  Fusel  oil  appears  from  these  experiments,  to 
have  in  the  first  instance  a  stimulating  and  afterwards  a  depressing  action. 
In  small  quantities,  it  produces  intoxication.  I  have  experienced  the  eflbets 
of  the  vapour,  and  found  them  to  be  giddiness,  accompanied  with  a  feeling'  of 
sufl9cation  and  a  sense  of  falling.  Headach  fbllowed,  which  lasted  for  half 
an  hour.  Fusel  oil  is  absorbed,  and  the  odour  may  after  a  time  be  easily 
recognised  in  the  breath.     (Med.  Gas.  xxxv.  p.  430.) 

Analysis. — Fusel  oil  is  a  colourless  oily  fluid,  lighter  than  water,  of  a  very 
oflensive  odour ;  it  has  a  sharp  burning  taste, — and  bums  with  a  brilliant  ' 
flame.     It  coagulates  albumen  and  casein,  and  appears  to  soften  and  dissolve 
the  lining  membrane  of  the  alimentary  canal.    It  is  a  ternary  compound  of 
oxygen,  hydrogen,  and  carbon. 
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DECAYED  AND  DISEASED  VEGETABLE  MATTER. 

Vegetable  matter,  when  eaten  in  a  state  of  decay,  fs  capal^  of  exciting  pain, 
vomiting,  purging,  and  other  symptoms  of  poisoning.  Potatoes,  carrots,  tamipsi 
and  other  esculent  vegetables,  in  a  state  of  decomposition,  may  thus  excite 
serious  symptoms,  which  might  be  referred'  to  mineral  poison. 

9SCAYSD  CARBOTS. 

The  following  case  of  poisoning  by  decayed  carrotn  has  been  reported  by  Dr. 
Lieiier.  A  girl,  eight  years  old,  who  had  gone  to  bed  cheerful  and  well,  on 
awaking  complained  of  headach.  Violent  vomiting  came  on,  which  was 
quieted  by  camomile  tea,  but  convulsions  were  soon  after  observed.  They 
continued  till  noon,  when  Dr.  Lieber  was  sent  for,  but  he  did  not  see  her  for 
three  hours.  She  was  then  lying,  without  consciousness,  on  her  baclc,and 
breathing  feebly ;  her  foce  was  rather  puffy ;  her  pulse  quiet  and  full ;  the  bowels 
not  open.  Leeches  to  the  head  and  a  clyster  were  prescribed,  but  before  these 
remedies  could  be  used,  the  girl  was  dead.  No  cause  for  the  illness  could  be 
discovered,  except  her  having  eaten  a  considerable  quantity  of  half^roUen  car- 
fof«,  which  had  been  thrown  into  the  court-yard.  A  boy  belonging  to  another 
fiimily,  who  had  eaten  of  these  carrots,  was  also  ill,  but  recovered  after  sponta- 
neous vomiting  and  diarrhosa.  A  post»mortem  examination,  twenty-eight  hours 
after  death,  confirmed  Dr.  Lieber's  conjecture  as  to  the  cause. 

The  membranes  of  the  brain  were  very  full  of  blood ;  the  brain,  which  was 
norma]  in  consistence,  was  less  so ;  the  sinuses,  were  distended  with  blood. 
There  was  no  effusion  in  the  ventricles,  and  the  piexus  choroides  were  rather 
paler  than  usual.  There  was  no  disease  in  the  cavity  of  the  thorax.  The  ex- 
ternal surface  of  the  stomach  was  unaltered,  but  on  the  internal  coat,  particularly 
at  the  greater  curvature,  there  were  several  inflamed  spots  of  different  sizes. 
They  were  of  a  dark-red  colour,— the  finest  vascular  ramifications  could  be  dis- 
tinctly seen,  and  the  colour  could  not  be  washed  off  with  water.  Blueish  spots 
were  perceived  in  the  intestines,  but  only  in  their  peritoneal  covering;  the  mu- 
cous membrane  bore  no  marks  of  inflammation.    (Med.  Gaz.  .xxxi.  270.) 

DSCAYED  POTATOES. 

Dr.  O^Brten  has  reported  five  cases,  from  which  it  would  appear  that  potatoes 
in  a  diseased  or  decayed  condition,  are  capable  of  exciting  gastro-enteritis.  The 
symptoms  in  one  case  were,  a  quick  pulse,  white  tongue,  dry  harsh  skin,  and 
obstinate  constipation.  In  forty-eight  hours,  the  face  presented  an  erysipelatous 
appearance,  and  there  was  great  nausea,  witl)  tenderness  in  the  epigastric  and 
right  hypochondriac  regions.  There  was  also  restlessness,  with  excruciatirig 
pains  in  the  muscles  and  in  the  joints.  All  the  patients  recovered.  (Dublia 
Hospital  Gazette,  Feb.  1,  1846,  p.  184.)  In  a  series  of  cases  recorded  by  Dr. 
Peddle,  where  a  family  had  subsisted  six  weeks  on  refuse-potatoes  picked  up  oa 
the  surface  of  fields,  the  symptoms  were  more  severe,  and  in  two  instances  death 
ensued.  The  potatoes  were  of  a  green  and  of  a  deep  purple  colour,  and  had  aa 
exceedingly  bitter  and  disagreeble  taste,  so  much  so  that  no  mode  of  preparatioa 
rendered  them  palatable  to  the  destitute  family  which  suffered  from  their  effect^ 
tn  a  very  few  days  after  using  them,  the  whole  family  were  seized  with  severe 
griping  pains  in  the  bowels,  followed  by  diarrhcea  of  a  green  watery  kind. 
These  symptoms  cpntinued  with  short  intermissions,  during  the  whole  of  the 
time  that  the  potatoes  were  used  for  food.  Two  of  the  children  died.  (Ed. 
Med.  and  Surg.  Journ.  xxxix.  p.  384*)  The  following  is  a  more  recent  instance 
of  the  injurious  effects  of  potatoes.    A  woman,  aged  forty-three,  who  had  no 


P0I80NI96  BT  POTATOES.      VWWECTBOW  MOULDY  WEAD.  429 

proffoos  aUment*  was  seized  with  severe  cdic,  vomiting,  and  pur]giiig,  the  stools 
ooQsisting  of  fragments  of  potatoes  floating  in  a  mucns-liise  fluid ;  she  had  cramps 
to  the  calves  of  her  legs  and  fingers*  and  her  thumbs  were  contracted ;  she  was 
irery  weak;  had  a  shrivelled  appearance;  pupil  much  dilated;  face,  chest,  and 
extremities  cold ;  eyes  haggard  and  sunk  in  the  orbits;  pulse  100,  quksk,  small, 
and  compressible,  sometimes  scarcely  perceptible;  tongue  clean;  epigastrium 
tender  on  pressure ;  respiration  irregular,  sometimes  interrupted.  It  appeared 
from  the  account  given  by  her  parents,  that  she  had  been  for  half  an  hour  with- 
out consciousness,  pulse,  or  respiration — in  feet,  like  one  dead— before  she  re- 
ceived medical  assistance;  from  this  state  she  revived  after  discharging  a  large 
quantity  of  potatoes  by  vomiting  and  purging.  A  mixture  containing  five  grains 
of  tartar-emetic  was  ordered,  c^  which  a  spoonful  was  directed  to  be  given  every 
ten  minutes ;  a  sinapism  was  applied  to  the  pit  of  the  stomach.  The  purging  and 
vomiting  of  pieces  of  potatoe  continued.  The  woman  having  qiiite  regained  her 
consciousness,  stated  that  during  the  last  fifteen  days,  she  liad  eaten  a  great 
quantity  of  unripe  potatoes— that  she  had  had  diarrhcoa  for  eight  days,  and  that 
at  her  last  meal  at  noon,  she  had  eaten  more  of  them  than  at  any  previous  pe» 
riod.  At  half  past  ten  o'clock  in  the  evening  the  general  heat  of  suiiace  returned, 
the  cramps  diminished,  and  the  pulse  became  fuller  and  stronger ;  tongue  con- 
tioued  clean ;  the  emetic  mixture  was  ordered  to  be  continued.  The  vomiting, 
which  had  not  ceased,  became  simply  bilious.  On  the  next  day  she  had  an 
opening  mixture,  and  after  this  she  gradually  recovered.  (Journal  de  Chimie 
Med.  1846,  268.) 

In  this  instance,  the  effects  were  ascribed  to  the  unripeness  of  the  potatoeai 
It  has  been  supposed  that  Solanirie  sometimes  exists  in  potatoes,  and  confers  on 
them  poisonous  properties,  but  there  Is  no  direct  proof  that  this  is  the  case. 
According  to  Liebig,  Solanine  is  generated  in  the  shoot  of  the  potatoe  when  H 
is  allowed  to  germinate  in  the  dark, 

MOULDY  DRBAD. 

That  universal  artksle  of  food,  bread,  has  frequently  caused  symptoms  resem- 
bling those  of  poisoning,  for  which  it  is  not  dways  easy  to  account.  In  the 
Annales  d'Hygiene,  1843  pp.  35,  and  347,  will  be  found  communications  on  this 
subject  from  MM.  Gu^rard,  Chevallier,  and  Gaultier  de  Claubry.  The  changes 
which  take  place  in  the  decomposition  of  flour  and  bread,  and  the  production  of 
various  kinds  of  mouidinesst  are  here  investigated,  together  with  the  effects  of 
such  bread  upon  the  animal  system.  It  would  appear  that  in  some  parts  of 
France,  the  peasantry  manifest  no  repugnance  to  the  eating  of  mouldy  bread; 
and  that  in  many  instances,  the  practice  appears  to  be  attended  with  no  ill 
eflfects.  The  nature  of  the  mould  produced,  however,  is  subject  to  great  varia- 
tion ;  and  It  is  not  improbable,  as  M.  Chevallier  suggests,  that  in  some  cases  a 
poisonous  principle  is  actually  developed.  In  two  instances  of  children,  who 
had  partaken  of  mouldy  rye-bread,  symptoms  resembling  those  of  irritant  poison- 
ing supervened.  The  countenance  was  red  and  swollen,  the  tongue  dry,  the 
pulse  qutek;  there  were  violent  coltes,  with  pain  in  the  head  and  intense  thirst. 
Vomiting  and  purging  supervened,  with  a  state  of  collapse;  but  the  children 
eventually  recovered.  These  symptoms  were  ascribed  to  the  production  of 
*  mueoT  muctdo  '*  in  the  bread.  In  1829,  alarming  effects  having  followed  from 
the  use  of  a  certain  kind  of  bread  in  Paris,  M.  Barrnel  was  called  upon  to  de- 
termine whether  or  not,  any  irritant  poison  had  become  accidentally  intermixed 
with  it.  The  bread  was  simply  in  a  mouldy  state;  there  was  no  trace  of  the 
presence  of  any  mineral  or  vegetable  poison.  These  &cts,  together  with  expe- 
riments performed  on  animals,  show  timt  bread  in  a  state  of  mooldiness,  ma|r 
not  only  produce  symptoms  of  poisoning,  but  actually  cause  death ;  and  as  it  is 
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laiposgiUe  to  ditttngmli  the  ooxiotw  from  the  fnoovioos  kind  of  moM^  the  um 
of  all  bread  In  sooh  a  condition  ahonld  be  avoided.  The  red  or  oninge-coloared 
mould  (penieUium  rouum)  appeafB  to  be  more  nozioos  than  the  greenish  blue 
{penieUium  frimicum).  Accurate  researches  have  shown  that  inferior  descrip- 
tions of  floor  are  very  prone  to  onderigo  these  changes  when  they  are  kept  in  a 
damp  place.  When  the  bread  Is  first  baked,  it  appears  good  and  wholesome; 
but  the  cramb  contains  the  sporoles  of  the  mould  not  destroyed  by  the  heat  of 
bidcing;  and  these  only  require* favourable  conditions  (humidity)  for  their  deve* 
lopment  The  com  of  on^  season  may  be  particularly  prone  to  this  ofaange, 
from  the  weather  having  been  unfavourable  to  its  growth.  M.  Gahltier  de 
Claubry  found  the  com  grown  In  France  In  1841,  to  undergo  this  nozioua  con* 
version  readily  {penieUium  roseum)  in  the  state  of  floor  or  bread;  trat  it  was  not 
80  wRh  that  grown  in  1842.  The  season  of  1841  was  remarkably  wet  lor  the 
harvest. 

Fresh  Brbad  may  occasionally  produce  serious  effects  on  the  body,  owing  to 
the  flour  becoming  accidentally  mixed  with  various  descriptions  of  poisonous 
pulse  or  grain.  Frequent  use  of  the  Brown  bread  of  London,  has  been  known 
to  occasion  vertigo,  lethargy,  and  other  unpleasant  symptoms,  indicative  of  aa 
afiection  of  the  brain  and  nervous  system.  These  symptoms  have  been  a»- 
cribed  to  the  accidental  admixture  with  the  com,  of  the  Loiium  iemulentum^  or 
bearded  darnel.  In  other  instances,  the  use  of  it  has  been  fdlowed  by  a  prick- 
ing sensation  and  a  sense  of  distention  in  the  stomach,  with  colic;  and  these 
symptoms  have  ceased  only  after  some  hours. 

Rtb  Brbad,  which  is  largely  consumed  by  the  Inhabitants  of  Northern  Europe, 
but  Is  not  much  used  in  this  country,  is  liable  to  contain  ergot,  and  to  give  rise 
to  a  peculiar  train  of  symptoms.  (See  post,  Ergot,  p.  432.)  Bread  which  con- 
tains ergot  and  rye-flour  in  equal  parts,  is  of  a  brown  colour  outside,  and  is  foR 
of  cracks.  It  is  much  heavier  than  good  rye  bread ;  when  broken,  it  is  porooSt 
and  of  a  greyiah-blue  colour.  It  has  a  sweet  taste,  leaving  a  sense  of  bitterness 
behind  it.    It  Is  more  liable  to  become  moist  than  good  bread. 

Professor  Henslow  on  one  occasion  found  ergol  in  wheat  which  had  been 
sent  to  the  miller.  (Pereira,  IL  915.)  Those  frequent  diseases  in  wheat,  smut 
and  mildew  (Uredo  frumenti^  are  not  adequate  to  account  for  the  occasionally 
injurious  efi«;ts  of  ordinary  bread.  There  is  no  proof  that  the  diseased  grain 
possesses  any  poisonous  properties,  even  when  taken  in  much  larger  quantity 
than  it  is  ever  likely  to  be  found  in  bread ;  but  the  greater  part  of  the  rust  is  dia- 
sipated  in  the  preparation  of  the  grain.  A  case  was  referred  to  me  lately,  in 
which  sickness,  diarrhoea,  and  severe  colicky  pains,  followed  the  use  of  brown 
bread  at  breakfast  The  presence  of  poison  being  suspected,  a  portion  was  sent 
for  examination,  but  none  could  be  detected.  There  was  no  mouldiness:  on 
gently  shaking  the  bread,  no  sporules  appeared  in  a  shower  of  dust,  nor  had  the 
bread  undergone  any  change  of  colour.  This  subject  is  of  more  importarice 
than  may  at  first  sight  appear,  since  an  attempt  at  poisoning  may  be  unjustly 
attributed  to  innocent  persons.  A  magisterial  Investigation  took  place  in  this 
city  a  few  years  since,  under  the  following  circumstances.  The  whole  of  the 
members  of  a  family,  eight  persons,  were  seized  with  violent  vomiting  soon  afier 
a  meal,  at  which  they  had  partaken  of  brown  bread.  The  symptoms  somewhat 
resembled  those  of  arsenic.  The'  bread  and  other  articles  about  the  premises 
were  carefully  examined,  but  no  mineral  poison  was  found ;  and  a  minute  in- 
vestigation showed  that  the  effects  must  have  been  really  due  to  the  bread, 
which  had  been  procured  in  nearly  a  fresh  state  from  the  shop  of  a  respectable 
baker  just  before  it  was  eaten  by  the  fiimily.  Chemistry  threw  no  light  opoii 
the  matter.  The  symptoms  came  on  In  a  quarter  of  an  hour ;  they  were  chiefly 
indicated  by  vomiting  and  tremor  of  the  limbs.    In  the  case  of  an  infont  tiiere 
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were  oodvqUom.    The  efibcte  weiv  prineipaDy  thcMe  ctf*  an  iirilant ;  but  iter* 
was  DO  purging,  and  all  ultimately  recovered. 

POISONOUS  FLOUR. 

The  following  remarkable  case  of  poieoning  by  flour  occurred  to  Dr.  Tait« 
in  September  1844.  Seven  of  the  members  of  a  family  soon  after  dinner  felt 
an  uneasy  sensation  in  the  stomach,  accompanied  in  some  by  great  sieknesa 
and  inability  to  keep  the  erect  posture.  In  one  there  was  no  vomiting,  but 
nausea  and  griping  pain.  Two,  who  speedily  got  rid  of  the  contents  of  the 
stomach  by  vomiting,  soon  recovered.  In  fouiv  vomiting  supervened  only  aller 
five  or  six  hours,  and  it  was  then  attended  with  lancinating  pains  in  the  stomach 
and  bowels,  burning  heat  in  the  epigastrium,  a  dry  sensation  in  the  mouthy 
thirst,  pain  in  the  forehead,  and  restlessness.  This  was  followed  by  pui^ng, 
depression,  paleness,  and  collapse.  In  all  but  one  young  man  Ae  pulse  was 
quick  and  feeble ;  in  him  it  was  full  and  bounding.  He  complained  much  of 
headach,  and  his  eyes  were  prominent  and  congested.  The  mother  suffered 
most  severely:  when  first  seen,  her  countenance  was  pale  and  collapsed,  her 
extremities  were  cold,  and  the  pulse  was  quick  and  feeble ;  she  was  conscious ; 
—the  pupils  were  contracted,  and  sensible  to  light  ;^the  tongue  was  covered 
with  a  thick  frothy  mucus ; — there  was  intense  thirst,  but  aU  that  was  taken 
into  the  stomach,  was  speedily  ejected.  She  appeared  to  suffer  great  agony 
immediately  before  vomiting,  and  there  was  excessive  tenderness  of  the  abdo- 
minal parietes.  The  matter  thrown  from  the  stomach  consisted  chiefly  of 
mucus  streaked  with  blood.  There  was  also  some  diarrhoea.  She  did  not 
recover  for  several  weeks.  In  the  others,  the  chief  symptoms  on  the  day  fol« 
lowing  the  accident,  were  headach  and  thirsts  (North.  Joum.  Med.,  Sept. 
1845.)  These  serious  symptoms  were  traced  to  some  American  flour^  which 
had  been  used  at  dinner  for  making  an  apple-dumpling.  It  was  clear,  from  the 
time  of  occurrence  and  their  general  resemblance,  that  they  had  been  caused 
by  some  article  of  food  taken  at  dinner.  Broth  and  meat  were  the  other 
articles  used;  but  these  could  not  have  caused  them,  because  some  members  of 
the  family  dined  solely  on  them,  and  were  in  no  way  aflected.  Those  who 
took  the  apples  and  not  the  paste  of  the  dumpling,  were  also  unaffected.  The 
mother,  who  suffered  most,  dined  almost  entirely  upon  the  paste,  and  the  vio^ 
lence  of  the  symptoms  was  found  to  have  a  close  relation  to  the  different  quan« 
tity  of  paste  eaten  by  the  patients.  The  flour,  when  examined,  appeared  per*- 
fectly.good;  it  was  analysed,  but  no  mineral  poison  existed  in  it.  It  was 
thought  that  some  acrid  vegetable  poison  might  be  accidentally  mixed  with  it; 
—but  the  symptoms  did  not  bear  out  the  suspicion  that  this  was  owing  to  the 
presence  of  the  LoHum  (ernulmluw. 

P0tS0N£D  GRAIN. 

Other  kinds  of  pulse,  such  as  the  Lathxftus  eicera  and  Ervum  ervilia  (Bittei^ 
vetch,)  may  occasionally  render  bread  poisonous.  In  some  parts  of  the  con- 
Unent,  a  white  bread  is  made  from  the  flour  of  the  Lathyrua$  but  owing  to  the 
injurious  effects  resulting  from  it,  its  use  has  been  repeatedly  prohibited  iii 
several  continental  states.  Loudoii  states,  that  when  mixed  in  equal  parts  with 
wheaten  flour,  it  makes  a  white  and  ajpparendy  wholesome  bread ;  but  weak- 
ness of  the  knees  and  spasmodic  contractions  of  the  limbs  have  followed  its 
use.  Cattle  and  birds  which  are  fed  on  the  seeds  become  paralysed ;  the  seed 
from  a  strong  moist  soil  is  more  injurious  than  fliat  cultivated  in  one  which  is 
light  and  dry.  (Encyc.  of  Plants,  620.)  A  more  recent  exemplification  of 
tbe  injury  resulting  from  the  use  of  the  La/Ayrut  .flour  in  bread,  has  been  fux^ 


48t  pouoKnro  at  begot  or  snc. 

ikifllied  by  M«  YUmorm.  He  remarked  thai  Ae  ate  of  diis  faMad  fttf  a  ie# 
weeks*  produced  complete  paralysis  of  the  lower  eztremitieB  m  a  yoiiii|f  and 
healthy  man.  Six  or  seven  individaals  of  the  same  family,  who  had  eaten  it» 
suffered  more  or  less  from  similar  symptoms,  and  one  had  died.  A  physieiaii 
who  practised  in  the  district,  remarked  that  paralytic  affections  were  very 
common  among  ihe  poor  who  subsisted  on  this  bread,  while  they  rarely  oe* 
curred  among  Sie  better  classes.  When  the  Latkyru$  flour  formed  only  ons>s' 
twelfth  part,  no  inconvenience  was  observed  to  attend  its  use:  in  a  proportioii 
greater  than  this  it  became  injurious ;  and  when  it  amounted  to  one-third  part* 
the  effects  miffht  be  serious.  The  Laihynts  eUera  has  a  reddish««oloored 
flower;  its  seed  is  of  an  ash-griy  colour,  uniform  and  angular.  (Ann«  d'Hyg., 
Avril  1847,  409.)  The  Ervum  ervVia  or  bitter  vetch  is  a  plant  of  the  same 
family;  it  is  less  cultivated  than  the  Lathynu,  Its  seed  is  of  a  reddiah^grey 
colour,  smaller  than  that  of  the  Lathyrvs,  and  almost  round.  The  flower  is 
small,  and  of  a  dirty  white  hue.  (The  reader  will  find  a  fiirthe/ account  of  the 
serious  effects  of  these  seeds  on  man  and  animals,  in  the  Ann.  d*Hyg.,  1841, 
126.^  The  use  of  such  an  admixture  with  wheaten  floWer  is  dangerous,  and 
should  be  strictly  prohibited  by  law. 

In  1844  an  investigation  was  ordered  by  the  French  government  into  the 
condition  of  the  flour  obtained  from  f^ptian  corut  It  appeared  that  the  grain 
and  flour  abounded  in  weevil;  and  the  question  was.  Whether  the  presence  of 
this  insect  rendered  it  unwholesome  for  bread.  The  commission  reported  that 
some  specimens  were  of  bad  quality,  owing  to  deficiency  of  gluten,  the  pre* 
sence  of  bran,  and  the  oVa  and  bodies  of  numerous  insects ;  but  that  it  was  only 
likely  to  prove  injurious  to  health  by  its  being  deficient  in  the  nutritious  prin- 
ciples which  exists  in  good  flour;  that  the  presence  of  the  weevil  acts  in  no 
other  injurious  way,  and  that  the  bread  made  from  the  flour  is  not  poisonous* 

SAnn.  d'Hyg.,  1846,  i.  98.)    The  corn  was,  notwithstanding  this  opinion,  eon* 
lemned,  but,  on  appeal,  the  judgment  was  reversed.     (lb.  ii.  161.) 

It  is  said  to  be  &e  practice  with  bakers  to  mix  alum  and  bone-earth  with 
flour,  to  increase  the  weight  and  give  whiteness.  These  adulterations  may  be 
determined  by  incinerating  a  dried  portion  of  bread.  Alum  should  not  exist 
in  good  bread,  but  phosphate  of  lime,  in  small  proportion,  naturally  exists  in 
most  of  the  cerealia.  The  artificially  introduced  phosphate  mifht  be  dissolved 
out  of  the  dried  and  powdered  bread,  by  digesting  it  in  diluted  muriatic  acid. 
In  some  instances,  whether  arising  from  accident  or  design,  the  bread  may 
be  found  really  poisoned.  A  large  portion  of  the  population  of  Dresden  nar^ 
rowly  escaped  poisoning  by  arsenic,  in  consequence  of  partaking  of  bread  fh>m 
the  shop  of  a  baker,  who  had  employed  a  rat-catcher  on  his  premises  to  poison 
vermin.  By  some  accident  the  arsenic  had  become  mixed  with  the  flour. 
(Joum.  Chimie  M^dicale,  Mars  1847,  133.)  In  February  1847,  a  portion  of 
cake  which  had  been  placed  before  a  family  was  forwarded  to  me  for  exami- 
nation in  consequence  of  certain  serious  symptoms  having  followed  its  use;  and 
I  found  it  to  be  impregnated  with  arsenic ;  but  how  or  in  what  way  the  poison 
had  been  introduced  into  it,  could  not  be  determined.  It  is  therefore  always 
proper  to  submit  the  suspected  bread,  or  other  article  of  food,  to  analj^ii,  since 
poison  may  be  unexpectedly  discovered  in  it.  (On  the  poisonous  properties  of 
bread, see  Ann.  d'Hyg.  1834, ii.  179;  1835, ii.  240;  1843,  i.  41,347;  Henke, 
Zeitschrifl  der  S.  A.,  1842,  ii.  185;  1844,  i.  286,  ii.  215.) 

BRGOT  OF  RYE. 

Some  toxicologists  rank  this  substance,  known  as  Sbcalb  c(»mrru«,  among 
narcotico^acrid  poisons;  odiers  exclude  it  from  the  three  classes,  regardiogtl 
as  a  poison  8ui  generit*    Although  its  effects  are  in  some  instanoes  pecttliar» 
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y«t  when  taken  in  laige  doses  tke  sTmptoms  produced  rery  much  resemble 
those  caused  by  the  vegetable  irritants.  Without  assuming  that  it  stricdy  be- 
longs to  this  class  of  poisons,  it  appears  to  me  that  it  may  be  appropriately 
considered  in  this  place. 

Eigot  is  a  disease  which  affects  many  kinds  of  grasses,  but  it  is  especially 
common  in  rye :  and  the  substance  is  hence  called  Secale  eomuium^  or  ergot 
of  rye.  The  diseased  grain  is  developed  into  a  kind  of  spnr,  growing  in  a 
curved  form  to  the  length  of  from  hi^  an  inch  to  an  inch  or  longer.  The  dis- 
ease appears  to  be  originally  caused  by  a  parsitical  fungus  {Sphacelia  aegeium^) 
[[lately  fully  described  by  Mr.  Quekett,  (Trans.  Lin.  Soc  xviii.)  as  Ergotsetia 
abortifaciens.  See  Griffith's  Med.  Bot,  676.— -6.]  and  it  is  observed  to  prevail 
more  particularly  in  damp  seasons.  The  substance  is  of  a  deep  reddish«black 
colour  on  the  outside,  and  a  reddish-white  when  fractured.  It  is  britde  but  tough, 
and,  except  when  well  dried,  not  easily  pulverizable.  It  has  a  slightly  acrid 
taste,  and  the  odour  when  powdered,  or  brought  out  by  potash,  is  nauseous,  and 
fishy. '  It  forms  a  tincture  of  a  dark-brown  colour,  which  possesses  a  similar 
odour. 

Its  effects  vary  according  to  whether  it  be  taken  in  large  doses,  or  whether 
its  use  be  long-continued  in  small  doses.  The  results  of  numerous  experi- 
ments on  animals,  and  some  observations  on  the  human  subject,  show  that 
ergot  administered  in  a  large  dose,  in  any  form  (about  two  drachms  of  the 
powder,)  is  liable  to  occasion  dryness  and  irritation  of  the  throat,  salivation, 
thirst,  burning  pain  in  the  stomach,  vomiting,  colic,  and  sometimes  diarrhoea. 
Cerebral  symptoms,  such  as  headach,  giddiness,  and  stupor,  are  also  met  with. 
The  appearances  after  death,  have  been  in  a  few  cases  patches  of  inflammation 
on  the  mucous  membrane  of  the  stomach  and  small  intestines. 

The  chronic  effects  of  this  poison  have  been  witnessed  occasionally  on  the^ 
continent  in  an  epidemic  form,  and  they  have  in  some  instances  been  distinctly 
traced  to  the  admixture  of  ergot  with  rye-bread.  In  one  set  of  cases  the  ner- 
vous system  appears  to  be  especially  affected,  indicated  by  vertigo,  loss  of 
sensation,  tendency  to  sleep,  rigidity  of  the  muscular  system,  tremulous  gait, 
and  convulsions.  After  death  me  chief  appearance  consists  of  congestion  in 
the  brain,  liver,  and  heart  In  another  set  of  cases  the  blood  appears  to  un- 
dergo some  change, haemorrhages  ensue; — black  spots  and  boils  appear  in  vari- 
ous parts  of  the  body,  and  there  is  mortificatibn  of  the  extremities.  After  death 
the  blood  is  found  black  and  very  fluid  throughout  the  body.  (Wibmer,  Op. 
cit,  Sphaeeiia  segetum^  153.)  These  serious  effects  are  not  witnessed  in  this 
country,  where  rye-bread  is  but  little  used ;  and  even  on  the  continent,  this 
condition,  to  which  the  name  ergotism  has  been  given,  requires  for  its  produc- 
tion, a  very  long-continued  use  of  the  diseased  grain.  M.  Bonjean  has  given 
an  account  of  two  instances,  in  which  spontaneous  gangrene  was  brought  on 
by  bread  containing  ergot  of  rye.  One  child  was  ten  years  old,  and  it  was 
found  necessary  to  amputate  boUi  legs ;  the  other,  between  two  and  three  years 
old,  lost  the  right  leg  by  spontaneous  separation.  Other  members  of  the  family 
who  had  partaken  of  the  food  were  indisposed,  but  no  serious  consequences 
ensued.  The  eldest  child  died  in  about  a  fortnight.  On  dissection  the  brain 
and  its  membranes  were  found  healthy,  but  the  meningeal  veins  were  much 
distended.  There  was  an  effusion  of  serum  in  each  ventricle.  The  other 
appearances  were  not  remarkable.  (Academy  of  Sciences,  Dec.  1844;  quoted 
by  Dr.  Beck,  Amer.  Journ.  of  Med.  Science,  July  1845,  243.)  Mr.  Nuttall 
has  dlBScribed  a  case  which  occurred  recently  in  Ireland,  in  which  it  is  proba- 
ble that  the  singular  symptoms  observed  in  the  patient,  were  owing  to  the 
effects  of  ergot.  A  man  was  admitted  into  Steeven's  Hospital,  Dublin,  in  June 
1847.  He  complained  of  thirst,  occasional  cramps  in  &e  legs  and  feet,  and 
loss  of  appetite.  The  nails  had  fallen  off  his  thumbs  and  all  the  fingers  of 
37 
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both  hands,  as  well  as  one  of  the  lesser  toes  of  the  left  foot,  the  denuded  parts 
being  covered  with  flabby  granulations  secreting  a  foBtid  discharge.  In  a  few 
days  these  symptoms  disappeared,  but  there  was  some  redness  about  the  parts 
surrounding  the  nails  of  both  feet,  with  a  slight  reddish-purple  discolouration. 
Suppuration  gradually  took  place ;  the  nails  became  ^in,  and  one  was  re* 
moved.  Under  treatment,  these,  and  the  symptoms  of  nervous  disorder,  gra- 
dually ceased.  On  inquiry,  it  was  ascertained  that  for  six  months  he  had 
been  living  much  upon  rye-meal  of  bad  quality,  grown  in  a  poor  marshy  sofl. 
About  this  period  he  had  suffered  from  burning  pain  in  his  fingers,  and  sup- 
puration took  place;  and  three  years  previously,  afler  eating  the  same  kind  of 
bread,  his  nails  had  fallen  off,  but  with  little  pain  or  inconvenience.  Some 
members  of  his  family  had  suffered  in  like  manner.  (Dublin  Med.  Press, 
July  28,  1847,  53.) 

The  ergot,  it  is  wcfll  known,  is  largely  emplo3red  by  accoucheurs  to  aid  partn- 
ritk>n,  and  indeed  to  bring  it  on.  Much  difference  of  opinion  exists  as  to  the 
abortive  powers  of  this  substance:  some  regard  it  as  only  acting  on  the  utems 
by  the  production  of  great  constitutional  injury,  and  that  its  effect  is  simply  to 
accelerate,  but  not  to  induce  labour.  In  many  instances  it  has  been  found  to 
bring  on  violent  action  of  the  uterus  at  an  advanced  stage  of  gestation,  or  when 
efforts  at  parturition  had  already  commenced.  According  to  Dr.  Lee,  it  has  no 
effect  at  least  in  the  early  stages  of  gestation,  although  given  in  very  large  doses. 
(Med.  Gaz.  xxv.  10;  see  also  Ed.  Med.  and  Surg.  Journ.  liii.  27.)  Dr.  Kluge, 
of  Berlin,  found  that  its  properties  varied  according  to  whether  it  was  gathered 
before  or  aAer  harvest ;— in  the  former  case  it  had  an  eneiigetic  action,  while  in  ' 
the  latter  it  was  powerless.  The  properties  of  the  secale  are  not  at  all  known 
to  the  vulgar;  and  this  may  account  for  the  &ct  of  our  rarely  hearing  of  cases 
where  it  has  been  criminally  administered  to  pregnant  females.  Dr.  Beatty  has 
lately  stated,  that  when  used  in  obstetric  practice  it  is  liable,  by  absorption  into 
the  system  of  the  mother,  which  may  take  place  within  two  hours,  to  endanger 
the  life  of  the  child.  (Dub.  Med.  Journ.,  May  1644,202.)  On  trials  for  criminal 
abortion  perpetrated  or  attempted,  a  medical  witness  must  be  prepared  for  a 
close  examination  on  the  specific  emmenagogue  properties  of  this  and  other  drugs 
which  may  have  been  administered.  A  very  instructive  case  occurred  In  18^. 
{Hesr.  v.  Colder,  Exeter  Lent  Ass.  1844,)  which  has  been  ably  reported  with  com- 
ments,  by  Dr.  Shapter,  Prov.  Medital  Journal,  April  10,  1844.  It  was  alleged 
in  this  case  that  savin,  cantharides,  and  ergot  had  been  respectively  given  by 
the  prisoner,  a  medical  man,  for  the  purpose  of  procuring  miscarriage.  The 
prosecutrix  was  a  woman  of  notoriously  bad  character,  and  the  pfiaoner  was 
acquitted.  There  were  three  medical  witnesses,  who  agreed  that  savin  and 
cantharides  were  only  likely  to  occasion  abortion^  indirectly,  t.  e.  by  powerfafly 
affecting  the  system — tl)e  view  commonly  entertained  by  professional  men. 
Some  difference  of  opinion  existed  with  regard  to  ergoK  Br.  Shapter  stated  in 
his  evidence,  in  conformity  with  a  general  opinion,  that  he  did  not  think  the 
ergot  would  act,  unless  the  natural  action  of  the  uterus  had  commenced, — a 
statement  supported  by  a  number  of  authorities.  Subsequently  to  the  trial,  he 
collected  the  observations  of  many  obstetric  writers,  and  so  far  modified  his 
opinion  as  to  admit,  that  the  er^ot  might  occasionally  exert  a  specific  action  on 
the  uterus,  in  cases  of  advanced  pregnancy,  where  uterine  action  had  not  al-. 
ready  commenced.  He  has  published  a  summary  of  opinions  on  this  subject, 
(loc.  cit)  Dr.  tlamsbotham  has  reported  three  cases,  from  which  it  would  ap- 
pear that  the  ergot  may  in  some  instances  exert  a  direct  action  on  the  impreg- 
nated uterus.  In  these  instances,  the  females  were  in  or  about  the  eighth 
month  of  pregnancy.  (Med.  Gaz.  xiv.  434.)  Dr.  J.  H.  Davis  also  believes  that 
it  is  a  specific  excitafnt  of  uterine  action,  and  points  out  the  cases  in  which,  in 
his  opinion,  it  may  be  safely  employed.  (Lancet,  Oct.  11, 1845,  393.)    A  large 
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conectioQ  of  cases,  illustrating  the  properties  of  this  drug,  will  be  found  in  Wit>- 
mer.  (Arzneioiittel  und  Gifte.  Sphaeelia  segeium.)  The  results  of  experiments 
on  animals  lead  decidedly  to  the  conclusion  that  ergot  exerts  a  specific  effect  on 
the  uterus,  and  the  observations  of  Mr.  Youatt  fully  corroborate  this  view. 
(Pereira,  Mat.  Med.,  ii.  919.)  The  conclusion  appears  to  me  to  be,  that,  air 
though  in  some  instances  ergot,  even  in  large  doses,  may  fail  to  excite  uterine 
action,  yet  that  in  other  cases  it  appears  to  act  decidedly  as  an  abortive,  and  to 
originate  this  action. 

The  medicinal  dose  of  the  powder  as  an  emmenagogue  is  from  five  to  fifteen 
grains,  but  its  use  should  not  be  long  continued.  It  is  employed  In  a  larger  dose 
(twenty  grains  at  intervals  of  half  an  hour)  to  oxcite  uterine  action.  The  dose 
of  the  tincture  is  a  drachm;  this  is  considered  to  be  equal  to  twenty  grains* 

Ergot  is  not  one  of  those  poisons  which  easily  causes  death  in  one  large  ddse: 
its  fatal  operation  is  more  strikingly  developed  by  its  long-continued  use  in  small 
doses.  Its  active  properties  are  considered  to  be  due  to  the  presence  of  nn  oil, 
and  not  to  an  alkaloidal  principle.  This  oil  may  be  extracted  by  ether,  and  Ob- 
tained by  distillation. 

Analysis. — The  external  form  is  sufficient  to  identify  ergot.  In  shape  it  is 
like  a  spur,  somewhat  curved,  from  half  an  inch  to  an  inch  long,  having  a 
black  exterior,  and  breaking  with  a  tough  close  fracture  of  a  pinkish  colour. 
If itric  acid  gives  to  the  powder  a  reddish  tint,  and  a  solution  of  oaustio  potash 
produces  with  it,  even  in  the  cold,  a  rich  crimson-pink  colour,  becoming  deeper 
when  heated^i  It  gives  a  nauseous  smell  to  water  and  ak^ohol;  but  beyond  this, 
I  am  not  aware  of  any  qiode  of  proi^ounoing  upon  its  presence  in  a  state  of  so- 
lution. The  tincture  is  of  a  dark-brown  colour ;  potash  does  not  act  upon  it  as 
upon  the  powder,  and  there  are  no  tests  which  can  be  safely  applied  for  its  de- 
tection under  these  circumstances.  The  powder,  when  heated,  burns  with  a 
smoky  yellow  flame„  leaving  a  carbonaceous  ash.  (See  Dunglison,  New  Re- 
medies, 265.) 

Other  vegetable  irritant  poisons  might  be  enumerated,  but  I  believe  these  are 
the  principal  which  have  given  rise,  or  are  likely  to  give  rise  to  medico<legal 
inquiries.  The  treaimeni  of  poisoning  by  the  vegetable  irritants,  must  depend 
on  the  nature  of  the  symptoms;  the  main  object,  however,  should  always  be  to 
remove  the  substance  from  the  stomach  or  bowels,  with  as  little  delay  as  possi- 
ble. The  nature  of  the  poison  is  commonly  apparent  from  the  circumstances, 
these  cases  are  generally  the  result  of  accident. .  These  vegetable  poisons  are, 
as  it  has  been  already  observed,  in  general  beyond  the  reach  of  chemical  pro* 
cesses:— *they  are  only  to  be  recognised  either  by  their  physical  properties,  or  by 
the  botanical  characters  of  the  berries,  seeds,  or  leaves,  with  or  without  the  aid 
of  tiie  ipicroscope, 
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There  are  certain  irritant  substances  belonging  to  the  animal  kingdom, 
which  here  require  to  be  noticed,  since  they  sometimes  give  rise  to  questions 
of  poisoning.  The  iirst  and  most  important  of  the  animal  irritants,  is  the 
blistering  fly. 

CANTHARIDES.    SPANISH  PLY. 

Symptoms. — This  poison  has  been  frequently  administered  either  in  the 
state  of  powder  or  tincture,  for  the  purpose  of  exciting  aphrodisiac  propensi- 
ties, or  of  procuring  abortion.  When  taken  in  the  form  of  powder,  and  in 
the  dose  of  one  or  two  drachms,  it  gives  rise  to  the  following  symptoms — a 
burning  sensation  in  the  throat,  with  great  difficulty  of  swallowing ;  violent 
pain  in  the  abdomen,  with  nausea  and  vomiting  of  bloody  mucus;  there  is 
also  great  thirst,  with  dryness  of  the  fauces,  but,  in  a  few  cases  observed  by 
Mr.  Maxwell,  salivation  was  a  prominent  symptom.  As  the  case  proceeds, 
pain  is  commonly  experienced  in  the  loins,  and  there  is  incessant  desire  to 
void  urine,  but  only  a  small  quantity  of  blood  or  bloody  urine  is  passed  at 
each  effort.  M.  Lavallee  has  lately  observed,  that  one  effect  of  the  poison, 
externally  applied,  is  to  give  a  strongly  albuminous  character  to  the  urine. 
(L*Union  M^dicale,  17  Juin,  1847,  p.  306.)  The  abdominal  pain  becomes 
of  the  most  violent  griping  kind.  Diarrhcea  supervenes,  but  this  i^not  always 
observed  : — tiie  matters  discharged  from  the  bowels,  are  mixed  with  blood 
and  mucus.  In  these  as  well  as  in  the  vomited  liquids,  shining  green  parti* 
cles  may  be  commonly  soen  on  examination,  whereby  the  nature  of  the  poi- 
son taken,  is  at  once  indicated.  After  a  time,''there  is  oflen  severe  priapism, 
and  the  genital  organs  are  swollen  aiid  inflamed  both  in  the  male  and  female. 
In  one  instance,  observed  by  Dr.  Pereira,  abortion  was  induced,  probably 
owing  to  the  excitement  of  the  uterus,  from  the  severe  affection  of  the  blad- 
der :  for  there  is  no  proof  that  this  substance  acts  directly  on  the  uterus  to 
induce  abortion.  With  respect  to  the  aphrodisiac  propensities  caused  by  can- 
tharides,— -these  can  seldom  be  excited  in  either  sex,  except  when  the  substance 
is  administered  in  a  quantity  which  would  seriously  endanger. life.  When 
the  case  proves  fatal,  death  is  usually  preceded  by  syncope,  vertigo,  and  con- 
vulsions. The  tincture  of  cantharides  produces  similar  symptoms  :*— they 
are,  however,  more  speedily  induced,  and  the  burning  sensation  and  con- 
striction of  the  throat  and  stomach  are  more  strongly  marked :  these  symptoms 
are  oflen  so  severe  as  to  render  it  impossible  for  ihe  individnal  to  swdlow ; 
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and  the  act  of  swallowing  gives  rise  to  the  most  excruciating  pain  in  the 
throat  and  abdomen.  The  following  well-marked  case  of  poisoning  by  the 
fuic/ifff,  occurred  to  Dr.  Ives,  of  New  York.  A  boy,  aged  seventeen,  swal- 
lowed an  ounce.  When  seen,  an  hour  and  a  half  afterwards,  the  respiration 
was  hurried,  there  was  profuse  ptyalism,  convulsive  trembling,  acute  pain  in 
the  region  of  the  stomach  and  bladder,  and  such  exquisite  sensibility  that  the 
slightest  pressure  produced  convulsions.  These  came  in  paroxysms,  were 
accompanied  by  painful  priapism,  and  followed  by  delirum.  On  the  seventh 
day,  he  was  seized  with  pain  in  the  head,  trembling  and  universal  spasn^s  ; 
coma  followed.  He  then  appeared  to  improve,  but  on  the  fourteenth  day  yiq- 
lent  convulsions  supervened,  and  these  were  followed  by  insensibility  and 
death.     (Beck's  Med.  Jur.  5th  Ed.  842.) 

Chronic  Poisoning — ^It  is  not  often  that  we  have  occasion  to  observe  poi- 
soning by  cantharides  in  a  chronic  form»  but  a  remarkable  set  of  cases  has 
been  reported  by  Mr.  Frestal,  which  show  tfiat,  contrary  to  con^iQon  belief, 
the  substance  does  not  invariably  excite  those  aphrodisiac  propensities  which 
have  been  generally  ascribed  to  it.  It  appears  that  sb^  young  men  (students) 
had  during  a  period  of  six  months,  unknowingly  taken  with  their  food, 
powdered  cantharides  by  mistake  for  pepper.  The  quantity  taken  was  at 
no  time  large,  but  very  variable.  The  only  marked  general  symptom  was, 
great  resdessness.  There  was  no  afibction  of  the  nervous  system,  nor  any 
disorder  of  the  bowels.  The  appetite  was  unaffected,  No  pain  was  expe- 
rienced in  the  renal  or  lumbar  regions.  About  three  hours  after  the  meal, 
there  was  a  slight  pruritus  of  the  glands,  with  a  desire  to  micturate,  and  there 
was  bIbo  ardor  urinfe.  The  desire  for  micturition  continued  for  fVom  two  to 
four  hours,  and  then  gradually  ceased,  leaving  some  irritation  about  the  ure* 
thra.  There  was  neither  priapism  nor  any  erotic  feeling.  The  absence  of  the 
symptoms  is  the  more  remarkable,  as  the  substance  must  have  been  taken  in 
very  different  doses  at  different  times.  Without  knowing  the  cause  of  the 
disorder  from  which  diey  suffered,  they  employed  for  their  relief,  warm  baths, 
and  an  abundance  of  warm  demulcent  drinks.  This  plan  of  treatment  was 
found  to  be  most  effectual.  (Journal  de  Chimie  Medicale,  Janvier  1847,  p.  17.) 

Effect 9  of  external  application. — ^It  is  proper  to  state  that  cantharides  will 
operate  as  a  poison,  when  applied  externally  to  a  wound  or  ulcerated  surface, 
or  even  when  applied  to  a  large  surface  of  healthy  skin.  In  January,  1841, 
a  girl,  aged  sixteen,  was  killed  at  Windsor,  under  the  following  circumstances, 
8he  was  affected  with  the  itoh,— ^sulphur  ointment  was  prescribed  for  her ;  but 
by  mistake,  blistering  ointment  was  used.  This  was  rubbed  all  over  the  body 
of  the  girl':— she  was  soon  seised  with  the  most  violent  burning  pain, — the 
ointment  was  immediately  washed  off,  but  the  cuticle  came  off  with  it.  The 
girl  died  in  five  days,  having  suffered  from  all  the  usual  syn^pton^s  of  poison^ 
ing  by  cantharides. 

PosT-MORTEH  APPBARANCBs. — lu  ouc  well-markcd  case  of  poisoning  by  this 
substance,  the  whole  of  the  alimentary  can^l  from  the  mouth  downwards,  was 
in  a  state  of  inflammation,  as  well  as  the  ureters,  kidneys,  and  internal  organs 
of  generation.  The  mouth  and  tongue  seemed  to  be  deprived  of  their  mucous 
membrane.  In  Dr.  Ives's  case,  above  mentioned,  where  an  ounce  of  the 
tincture  was  swallowed,  and  death  did  not  ocoUr  for  fourteen  days,  the  mucous 
membrane  of  the  stomach  was  not  inflamed ;  but  it  was  pulpy  and  easily 
detached.  The  kidneys  were,  however,  inflamed.  The  brain  has  been  found 
congested,  and  ulceration  of  the  bladder  is  said  to  have  been  met  with.  There 
are  very  few  fetal  cases  reported,  in  which  the  appearances  have  been  accu- 
rately noted;  indeed,  the  greater  number  of  those  who  have  taken  this  poison, 
have  recovered.  Cantharides  are  sometimes  described  as  a  corrosive  poisons- 
bat  the  substanoe  appears  to  have  no  loeal  action  of  a  chemical  nature.    It  is 
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a  pure  irritantt  and  the  effects  obeerred  are  entirely  due  to  irritation  and  in- 
fiammation.  Serious  accidents  have  frequently  occurred  from  the  powder  of 
cantharides  being  mistaken  for  jalap,  cubebs,  and  other  medicinal  substances. 
A  man  lost  his  life  lately  by  having  cantharides-powder  supplied  to  him  for 
cubebs,  in  a  druggist's  shop. 

Quantity  Rst^uiRED  to  destroy  life.— This  has  been  a  frequent  subject  of 
medico-legal  inquiry.  Dr.  Thomson  repiesents  the  medicinal  dose  of  the 
powder  to  be  from  one  to  three  grains.  On  a  late  criminal  investigation,  the 
medical  witness  stated,  that  one  grain  was  the  maximum  dose,  but  this  is  an 
under  statement;  according  to  Thomson  it  is  three  grains: — itke  dose  of  the 
London  Pharmacopodial  tincture  is  from  ten  minims  gradually  increased  to  one 
fluid  drachm, — of  the  powder,  from  one  to  two  grains.  (Pereira,  Mat.  Med. 
ii.  1846.)  Doses  above  this,  whether  of  the  powder  or  the  tincture,  are  likely 
to  be  injurious,  and  to  give  rise  to  symptoms  of  poisoning.  On  a  trial  which 
took  place  at  Aberdeen,  in  1825,  it  appeared  that  a  drachm  of  tlie  powder  had 
been  administered:  severe  symptoms  followed,  but  the  person  recovered.  Dr. 
Dyce,  the  medical  witness,  said  he  had  given  ten  grains  of  the  powder  at  a 
dose  as  a  medicine.  In  three  cases,  observed  by  Mr.  Maxwell,  a  drachm  of 
the  powder  mixed  with  six  ounces  of  rum  was  taken  by  each  person :  they 
were  robust,  healthy  negroes, — they  suffered  severely,  but  recovered  in  about 
ten  day#  :—in  these  cases,  irritation  of  the  urinary  organs  did  not  appear  until 
after  the  men  had  been  bled.  The  smaUest  quantity  of  powder  which  has 
been  known  to  destroy  life,  was  in  the  case  of  a  young  female,  quoted  by 
Orfila, — ^the  quantity  taken  was  estimated  at  twenty-four  grains  in  two  doses. 
She  died  in  four  days ;  but  as  abortion  preceded  death,  it  is  difficult  to  say 
how  far  this  may  have  been  concerned  in  accelerating  thatevent.  Her  intellect 
was  clear  until  the  last  In  one  instance  a  man  recovered  after  having  taken 
twenty  grains  of  the  powder,  (Ed.  Med.  and  Surg.  Jour.  October,  1844;)  but 
in  another  still  more  remarkable  case,  which  occurred  to  Dr.  Fisher,  a  man, 
aged  twenty-six,  recovered  after  having  taken  upwards  of  sixty  grains.  The 
powder  was  swallowed  by  mistake  for  jalap.  Some  hours  afterwards,  the 
patient  was  found  labouring  under  incessant  vomiting,  intense  thirst,  with 
burning  pain  in  the  mouth,  throat,  and  stomach,  countenance  anxious,  tongue 
swollen  and  thickly  coated,  pulse  130,  weak  and  tremulous: — the  matter  vo* 
mited  had  a  greenish  colour,  and  a  peculiarly  offensive  odour.  There  were 
frequent  and  urgent  calls  to  micturition,  always  preceded  by  severe  pain  at  the 
point  of  the  penis ;  and  the  passage  of  the  urine  was  attended  with  severe 
scalding  pain.  The  urine  was  turbid,  and  slightly  tinged  with  blood.  There 
was  a  dull  heavy  pain  in  the  lumbar  region,  increased  by  pressure :  and  occa- 
sional priapism.  Vomiting  was  promoted,  and  a  large  quantity  of  thick  solu- 
tion of  gum-arabic  was  administered  at  intervals.  The  patient  rapidly  re- 
covered, (Med.  Gaz.  xxxix.  855,)  and  his  recovery  was  probably  due  to  the 
greater  part  of  the  poison  having  been  ejected  by  the  early  occurrence  of 
vomiting. 

An  ounce  of  the  tincture  has  been  known  to  destroy  life  in  fourteen  days. 
This  I  believe  is  the  smallest  dose  of  the  tincture  which  has  killed.  (Dr. 
Ives's  case,  p.  542.)  In  the  following  instance  a  similar  dose  produced  only 
serious  symptoms.  A  woman,  aged  twenty-nine,  swallowed  an  ounce  of 
tincture  of  cantharides.  Some  time  afterwards,  there  was  severe  pain  in  the 
abdomen,  increased  by  pressure :  it  became  swollen  and  tympanitic.  She 
passed  during  the  night  a  pint  and  a  half  of  urine  unmixed  with  blood.  In 
two  days,  the  pulse  became  feeble  and  scarcely  perceptible:-— diere  was  deli- 
rium, with  severe  pain  in  the  region  of  the  kidneys  and  bladder : — the  urine 
was  continually  drawn  off  by  a  catheter.  It  was  more  than  a  fortni^t  before 
she  was  convalescent.    (Med.  Gaz.  xxix.  63.)    Four  drachms  and  even  six 
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dittchBM  have  been  taken ;  and  although  the  uiittl  tTiiiptoms  foUowed*  the 
parties  did  well.  A  case  of  poisomng  by  cantharides  was  the  subject  of  a  trial 
at  the  Central  Criminal  Court*  in  September,  1896.  Six  drachms  of  the 
iineture  were  administered  to  a  girl,  aged  seventeen :  the  medical  witness  was 
required  to  say  whether  half  an  ounce  was  sufficient  to  kill,  as  also  what  pro- 
porti<m  of  cantharides  was  contained  in  the  tincture. 

One  ounce  of  the  tincture,  P.  L.,  is  equivalent  to  six  grains  of  the  powder; 
but  considering  that  the  principle  Caniharidint  is  the  substance  on  which  the 
poisonous  properties  depend,  it  is  very  likely  that  the  tincture  may  vary  in 
strength  according  to  its  mode  of  preparation.  A>Base  is  quoted  by  P^neira, 
from  Dr.  Hosack,  (Mat  Med.  ii.  1842,  in  which  it  is  stated,  that  six  ounces 
of  the  tincture  were  taken  by  a  man  without  causing  dangerous  symptoms! 
This  must  have  been  an  extraordinarily  weak  preparation:  and  probably  the 
insects  from  which  the  tincture  was  made,  contained  litde  or  no  cantharidine. 
The  same  writer  mentions  a  case  within  his  own  knowledge,  in  which  one 
ounce  of  the  tincture  caused  serious  symptoms. 

[The  case  quoted  by  Pereira  is  related  by  Dr.  Hosack,  in  the  appendix  to 
Thomas's  Practice,  1036,  and  there  is  nothing  but  the  impunity  with  which  so 
large  a  dose  was  taken,  to  lead  to  a  belief  that  the  tincture  was  inert  From 
our  own  experience,  we  are  persuaded  that  no  rule  can  be  laid  down  as  to  the 
quantity  that  may  prove  injurious;  some  persons  appear  to  be  but  little  affected 
by  large  doses,  whilst  others  are.  extremely  susceptible  to  its  action.— G.] 

Cantharides  are  sometimes  taken  in  the  form  of  blistering  plaster.  A  case 
was  reported  to  the  Westminster  Medical  Society,  in  which  a  woman  took  a 
piece  about  tlie  size  of  a  walnut,  in  chocolate,  by  mistake.  In  about  an  hour, 
vomiting  and  strangury  supervened :  this  was  followed  by  inflammation  of  the 
kidney.  The  woman  speedily  recovered.  In  another  instance,  in  which  half 
an  ounce  of  the  plaster,  containing  two  drachms  of  the  powder,  was  taken, 
death  took  place  in  twenty-four  hours.  (Ed.  Med.  and  Sur.  Jour.  October 
1844.)  A  singular  case,  in  which  an  attempt  was  made  to  poison  a  man  by 
blistering  plaster,  was  recendy  the  subject  of  a  trial  in  France.  This  person 
perceived  afler  taking  some  soup,  a  strong  and  bitter  taste,  for  which  he  could 
not  account  He  also  suffered  from  violent  pain  in  the  stomach  and  abdomen, 
especially  in  the  region  of  the  bladder;  and  he  could  only  under  scalding  pain, 
void  a  small  quantity  of  urine,  tinged  with  blood.  He  recovered  from  these 
symptoms,  but  three  months  subsequently,  and  two  hours  after  taking  some 
soup  which  had  the  same  bitter  taste,  they  returned  in  an  aggravated  form. 
They  were  relieved  by  doses  of  olive  oil  and  milk^to  excite  vomiting;  a  few 
days  afterwards,  he  found  in  this  soup  a  dark-coloured  substance,  which  on 
examination  by  a  medical  man,  turned  out  to  be  cantharides.  His  brother-in- 
law,  who  was  proved  to  have  recently  purchased  blistering  plaster,  was  tried 
on  a  charge  of  attempting  to  poison.  One  half  of  the  plaster  sold  to  the 
prisoner,  was  found,  and  it  was  proved  to  contain  about  thirty-one  grains  of 
powdered  cantharides.  The  medical  witnesses  agreed  that  the  symptoms 
under  which  the  prosecutor  had  laboured,  were  those  which  commonly  result 
from  this  poison  ;  but  one  of  them  contended  that  the  dose  administered  was 
not  sufficient  to  cause  death !  (The  exact  quantity  taken  is  not  stated.)  The 
accused  was  nevertheless  capitally  convicted.  (Journal  de  Chimie,  1846,  p. 
606.)  In  the  Registration  returns  for  1840,  one  case  of  death  from  cantharides 
is  recorded,  in  a  male  aged  46. 

Trbatment. — When  vomiting  exists,  this  may  be  promoted  by  warm  demul- 
cent liquids,  as  thick  linseed-tea,  or  a  very  strong  solution  of  gum-arabic :  if  it 
does  not  exist,  emetics  should  be  given, — ^the  object  being  to  dislodge  the  poison. 
Demulcent  enemata  may  also  be  used.  The  state  of  Uie  throat  will  scarcely 
admit  of  the  application  of  the  stomach-pump.    Oil  was  formerly  regarded  as 
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an  antidote ;  bat  it  has  been  found  that  this  is  a  ready  solvent  of  the  active 
principle,  and  it  is  therefore  injarious. 

[^It  has  been  stated  by  Devergie  and  others  that  camphor,  although  not  an 
antidote  to  this  poison,  acts  efficaciously  in  alleviating  some  of  the  most  un- 
pleasant symptoms. — 6.] 

Chbmical  analysis. — Canthandine  is  the  vesicating,  and  at  the  same  time 
the  poisonous  principle  of  the  insect.  It  is  a  white  solid  crystaUizable  sub- 
stance, insoluble  in  water;  but  soluble  in  ether,  alcohol,  fixed  oils  and  caustic 
alkalies.  Although  water  does  not  dissolve  it  in  its  pure  state,  it  takes  it  up 
with  other  principles,  from  the  powdered  insect ;  and  thus  an  infiision  of  can- 
tharides  is  poisonous.  It  is  very  volatile,  and  produces  serious  effects  in  the 
state  of  vapour.  There  are  no  chemical  characters  by  which  this  principle  can 
be  safely  identified,  if  we  except  its  vtwicating  properties.  Orfila  has  applied 
reagents  to  detect  cantharidine  in  the  tincture ;  but  without  success.  It  has 
been  recommended  to  digest  the  suspected  solid,  or  the  liquid  contents  of  the 
stomach  evaporated  to  an  extract,  in  successive  quantities  of  ether,-^to  con- 
centrate these  ethereal  solutions  by  slow  evaporation,  and  then  observe,  whether 
the  concentrated  liquid  produces  vesication  or  not : — the  medical  jurist  being 
expected,  in  such  cases,  to  make  himself  the  subject  of  experiment  In  this 
way,  Barruel  discovered  cantharides  in  some  chocolate.  (Ann.  d'H3rg.  1835, 
455.)  This  mode  of  testing  is  somewhat  uncertain,  unless  the  quantity  of 
poison  be  large ;  and  the  affirmative  evidence  which  it  yields  is  better  than  the 
negative ;  since  we  can  hardly  infer  the  absence  of  the  poison,  when  we  obtain 
no  result  There  is,  however,  no  oUier  mode  of  discovering  cantharides  in 
solution,  whether  as  tincture  or  infusion,  than  this. 

The  difficulty  of  extracting  Cantharidine  may  be  conceived,  when  it  is  stated 
that,  according  to  Thierry's  experiments,  which  are  the  most  perfect,  the 
quantity  contained  in  the  fly  is  only  about  the  250th  part  of  its  weight,  so  that 
it  would  require  nearly  half  an  ounce  of  the  powder,  to  yield  one  grain  of  can- 
tharidine. The  quantity  required  to  produce  vesication  is  unknown,  but  it  is 
extremely  small.  Cantharides  are  most  commonly  taken  in  powder,  and  then 
we  may  easily  recognise  the  poison  by  its  physical  characters.  If  the  insect 
be  entire,  or  only  coarsely  powdered,  there  can  be  no  doubt  of  its  nature. 
However  finely  reduced,  the  powder  is  observed  to  present  by  reflected  light, 
small  golden  green  or  copper-coloured  scales..  These  are  perceptible  to  the 
eye,  and  are  very  distinct  under  a  common  lens.  It  has  been  recommended 
to  separate  the  particles  of  cantharides,  by  suspending  the  liquid  or  other  con- 
tents of  the  stomach  in  warm  water,  when  the  insoluble  powder  will  subside, 
and  the  particles  may  be  collected  and  dried  for  examination.  In  an  elaborate 
essay  on  this  subject  (Ann.  d*Hyg.  Oct  1842,)  M.  Poumet  recommends  that 
the  suspected  liquids,  mixed  with  alcohol,  should  be  spread  on  sheets  of  glass, 
and  allowed  to  evaporate  spontaneously  to  dryness.  The  shining  scales  will 
then  be  seen,  on  examining  by  reflected  light  either  one  or  both  surfaces  of  the 
glass.  This  experiment  answers  very  well.  He  has  also  found  that  the  par- 
ticles adhering  to  the  mucous  membrane  of  the  stomach  or  intestines,  may  be 
easily  detected  by  inflating  the  viscus,  and  allowing  it  to  become  dry  in  the 
distended  state,  taking  care  to  attach  to  it  a  heavy  weight,  so  that  during  the' 
process  of  drying,  all  the  folds  of  the  mucous  membrane  may  disappear.  On 
cutting  the  dried  membrane  and  opening  it  on  a  flat  surface,  the  shining  scales 
become  perceptible.  Physical  evidence  of  this  kind  would  not  be  of  much 
avail  for  medico-legal  purposes,  unless  there  were  concomitant  evidence  from 
symptoms  and  post-mortem  appearances.  In  trials  for  administering  this 
poison,  the  analysis  might  be  confined  to  the  article  administered ;  and  the 
physical  test  is  dfien  applicable,  since  the  powder  is  commonly  given  in  very 
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large  qvantityt  ftod  adharea  doaely  to  the  muooiis  membrane.  There  are 
many  inflects,  besidea  cantharides,  which  have  winga  of  a  golden-men  colour, 
and  are  not  poisonous :  yet  such  insects  are  not  likely  to  h&  found  in  the  form 
of  powder  in  the  human  stomach.  M.  Poumet  states  that  there  are  some  can* 
tharides  which  contain  no  cantharidine. 

The  evidence  of  the  presence  of  can  tharides,  or  of  their  having  been  taken,  ia 
neceaaary  to  support  a  criminal  cbaiye ;  for,  however  onambiguooa  the  symp- 
toms produced  by  this  poison,  may  appear  to  be  in  its  peculiar  effects  on  the 
generative  and  urinary  apparatus,  the  medical  jurist  shoqld  be  aware  that  aimilar 
aymptoma  may  proceed  from  disease.  An  important  case  of  ttiis  Iciud  has  been 
published  by  Dr.  Hastinga.  (Med.  6az.  xH.  431 .)  A  young  lady  was  suddenly 
seized  with  vomiting,  thirst,  pain  in  the  loins,  strangury,  and  considerable  dia- 
charge  of  blood  from  the  urethra :  the  generative  organs  were  swollen  and  pain- 
ful. She  died  in  (bur  days.  She  was  governess  in  a  family,  and  there  was 
some  suspicion  that  she  had  been  poisoned  by  cantbarides.  The  stomach  and 
the  kidneys  were  found  inflamed,  and  the  bladder  also:  thia  oi^gan  contained 
about  two  ounces  of  blood.  There  was  no  trace  of  poison,  and  indeed  it  was 
pretty  certain,  from  the  general  evidence,  that  none  could  have  been  taken. 

Particles  of  cantbarides  may  be  detected  in  the  viscera  long  after  interment. 
Orfila  has  detected  them  after  a  period  of  nine  months,  ao  that  they  do  not  seem 
to  be  affected  by  the  decomposition  of  the  body. 

Pharmaceutical  priparations.— The  doses  and  comparative  strength  of  the 
powder  and  tincture  of  Cantbarides  according  to  the  London  Pharmacopeia, 
have  been  already  stated  (p.  438.)  There  are  some  other  preparations,  the 
strength  of  which  may  be  important  for  the  medical  jurist  to  know.  The  Aca- 
TOM  CAimuRiDia  or  Vinegar  of  Cantbarides  is  used  externally.  It  is  equivalent 
to  about  one-tenth  of  the  powder;  t.  e.  five  ounces  are  equal  to  four  drachms  of 
powdered  cantbarides.  The  Cbratum  Camtbaridis  contains  one-sixth,  and  the 
£^PLAaTRCM  CAZcTHARrois  coutains  one-half  of  its  weight  of  the  powder. 

[There  are  several  species  of  blistering  flies,  found  in  the  United  States,  poa- 
seasing  all  the  properties  of  cantbarides.  See  Journ.  Phil.  ColL  Pbarm.,  I., 
276.— G.] 

POISONOUS  POOD. 

,  Certain  kinds  of  animal  food  are  found  to  produce  occasionally  symptoms  re- 
sembling those  of  irritant  poisoning.  In  some  instances,  this  poisonous  effect 
appears  to  be  due  to  idiosyncrasy ;  for  only  one  person  out  of  several  may  be 
affected.  These  cases  are  of  some  importance  1o  a  medical  jurist,  since  they  are 
very  likely  to  give  rise  to  unfounded  accusations  of  criminal  poisoning.  In  the 
absence  of  any  demonstrable  poison,  we  must  test  the  question  of  idiosyncrasy 
by  observing  whether  more  than  one  person  is  affected,  and  whether  the  same 
kind  of  food,  given  to  animals,  produces  symptoms  of  poisoning:  if,  with  this 
latter  condition,  several  persons  be  aflected  simultaneously,  we  cannot  refer  the 
effects  to  idiosyncrasy ;  they  are  moat  probably  due  to  the  presence  of  an  animal 
poiaon.  There  may,  it  is  true,  be  a  family  idiosyncrasy,  but  this  is  not  very 
common.  Among. the  articles  of  food  which  have  given  rise  to  symptoms  of 
poisoning,  we  may  first  mention 

POISONOUS  FISH. 

Of  all  the  varieties  of  shell-fish,  none  have  so  frequently  caused  accidents  as 
the  Common  Muscle  (Mytilcs  edulis.) 

SvMPTOMs  AND  APPEARANCES. — The  symptoms  which  it  produces  are  swelling 
of  the  face,  uneasiness  and  sense  of  weight  in  the  epigastrium,  sensation  of  numb- 
ness and  tingling  in  the  extremities,  heat,  and  constriction  in  the  mouth  and 
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throat;  thirst,  rigors,  difficulty  of  breathing,  cramps  in  the  legs,  swelling  and  in* 
flammation  of  the  eye-lids,  with  a  profuse  secretion  of  tears,  and  heat  and  Itehjng 
of  the  skin,  followed  by  an  eruption  resembling  urticaria    The  symptoms  are 
sometimes  accompanied  by  burning  pain  in  the  abdomen,  vomiting,  colic,  and 
diarrhoea.    They  may  occur  within  ten  minutes  or  a  quarter  of  an  hour ;  but 
their  appearance  has  been  protracted  for  twenty-four  hours.    There  is  in  gene« 
ral  great  debility.    These  effects  have  proceeded  from  the  eating  of  not  more 
than  ten  or  twelve  muscles.     Two  cases,  which  occurred  to  Dr.  Combe,  proved 
fatal,  the  one  in  three,  and  the  other  in  about  seven  hours  (E.  M.  and  S.  J.  xxix. 
p.  86 ;)  and  two  others  have  been  reported  by  Dr.  Burrows.    In  general,  how- 
ever, especially  where  there  is  free  vomiting,  the  patients  recover.    In  the  in- 
spection of  Dr.  Combe's  two  fatal  cases,  no  appearance  was  found  to  account 
for  death.    In  a  recent  case  which  occurred  to  Dr.  Barclay,  death  was  obviously 
due  to  peritonitis.    A  man,  mt  24,  procured  half  a  gallon  of  muscles,  and  ate 
about  two*thirds,  previously  roasted,  in  the  evening.     It  was  not  until  the  foi- 
lowing  morning  that  he  began  to  experience  symptoms  of  uneasiness*  and  be 
soon  felt  the  most  excruciating  pain  in  the  abdomen.    Purgatives  were  given* 
but  no  active  treatment  was  adopted  for  three  days,  when  he  was  found  labour* 
ing  under  symptoms  of  peritonitis.    He  died  about  a  weels  after  he  had  eaten 
the  fish;  and,  on  inspection,  the  whole  of  the  peritoneal  surface  was  injected,  and 
adherent  to  those  parts  of  the  intestines  which  were  in  contact  with  itr^ympii 
and  pus  being  effused  in  several  places,  but  more  particularly  about  the  folds  of  the 
jejunum.  The  stomach  was  empty,  more  vascular  than  natural,  but  not  inflamed. 
The  mucous  membrane  of  the  duodenum  was  much  injected,  being  filled  with  a 
glairy  dark  thick  matter,  like  Inspissated  mucus.    The  mucous  membrane  of  tiie 
jejunum  was  also  injected ;  the  rest  of  the  body  healthy.    A  companion  who  bad 
partaken  of  the  muscles  also  suffered,  but  in  a  less  degree.    (Prov.  Med.  Joum.« 
Dec.  10,  1845,  722.)    From  the  enormous  quantity  of  muscles  eaten  in  the 
above  case,  it  might  be  a  question  whether  the  indigestible  animal  matter  had 
not  acted  by  mechanical  irritation.    The  peculiar  symptoms  indwative  of  an 
affection  of  the  lirain  and  nervous  system,  as  well  as  those  arisiog  from  irritatton 
of  the  skin,  were  entirely  wanting. 

It  is  not  often  that  a  medico-legal  question  cau  arise  in  reference  to  this  form 
of  poisoning;  but  the  following  suspicious  case  occurred  not  long  since  to  my 
friend  Mr.  French,  who  communicated  to  me  the  particulars.  M.  S.,  aged  33, 
had  eaten  for  breakfast,  at  nine  o'cock,  abour  four  muscles,  with  bread  and  but- 
ter, and  had  taken  part  of  a  pint  of  beer.  About  eleven  she  went  out,  but  after 
walking  a  short  distance  she  was  seized  with  giddiness,  and  fell.  She  walked 
home  with  assistance,  after  which  she  recovered  her  senses  sufficiently  to  say  to 
a  bystander,  ''I  am  dying."  She  had  been  in  this  state  of  illness  for  about  an 
hour,  when  Mr.  French  was  called  to  her,  and  he  found  her  dead ;  but  she  bad 
died  so  ealmly  that  her  death  was  not  even  known  to  have  taken  place  by  those 
who  were  around  her.  He  ascertained  that  there  had  been  violent  vomiting* 
and  that  the  deceased  had  complained  of  hbadach  and  pain  in  the  stomach.  On 
an  examination  of  the  body,  the  only  appearance  was  a  highly  congested  state 
of  the  vessels  of  the  brain  and  its  membranes.  There  were  firm  adhesions  of 
the  pleura  on  the  left  side  of  the  chest*  The  right  side  of  the  heart  was  rather 
thinner  than  normal ;  the  liver  was  somewhat  hypertrophied.  The  stomach  con- 
tained alimentary  matter  nearly  digested.  It  seeng^s  doubtful  whether  death 
could  be  attributed  to  the  muscles  in  this  instance,  from  the  quantity  eaten  being 
so  small ;  and  yet  no  other  cause  was  apparent 

The  following  well-marked  case  of  poisoning  by  muscles  (Mytilus  edulis^) 
was  reported  in  the  Lancet  by  Mr.  W.  Cooper  (March  7,  1846,  p.  274.)  A  man 
aged  20,  ate  about  fifly  muscles.  In  about  half  an  hour  he  Ivas  seized  with 
alarming  8ymptom&     His  face  was  deeply  flushed,  almGot  purple,  eyes  staring 
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aAd  intensely  congested,  and  the  pupils  dilated.  His  breathing  was  stertorous, 
and  was  performed  with  great  effort ;  pulse  slow  and  labouring,  and  he  seemed 
partially  comatose.  A  mustard  emetic  was  given,  which  emptied  the  stomach* 
In  about  twenty  minutes  he  began  to  complain  of  intense  itching,  and  th^  whole 
of  the  upper  part  of  the  body  was  found  to  be  covered  with  an  urticarious  erup- 
tion, of  a  deep  crimson  hue.  His  feet  were  cold,  and  he  was  unable  to  stand, 
having  lost  all  power  in  his  legs.  He  complained  of  numbness  in  his  face  and 
throat,  with  an  intense  pricking  sensation  about  the  forehead  and  temples. 
There  was  intense  thirst  with  great  debility.  These  symptoms  did  not  abate 
for  three  days,  and  he  then  began  slowly  to  recover.  He  stated  that  while  the 
attack  was  on  him,  he  was  for  three  hours  perfectly  blind,  and  seemed  to  have 
lost  all  his  faculties.  He  had  neither  the  power  of  thought  nor  of  memory.  The 
interior  of  his  mouth,  head,  and  throat,  seemed  swelled  to  twice  their  natural 
size,  and  his  eyes  felt  as  if  they  were  starting  out  of  their  sockets.  In  breathing, 
it  appeared  to  him  as  if  he  were  drawing  air  through  a  sponge.  He  had  no 
particular  uneasiness  in  the  abdomen  at  any  Wn^e,  nor  was  there  strangury  or 
irritation  about  the  urinary  organs.  Three  other  persons  who  partook  freely  of 
the  muscles  merely  suffered  from  indigestion :  they  experienced  tio  symptoms  of 
poisoning. 

[Many  cases  of  an  analogous  character  have  occurred  in  New  York,  and 
Dr.  Lee  in  his  notes  to  Guy,  Princ.  For,  Med,  650,  states,  he  knew  of  a  death 
in  a  fomily  of  seven,  who  were  all  poisoned  by  these  shell-fish. — G.] 

TasATMBirr. — The  treatment  of  poisoning  by  muscles  consists  in  the  free  ex- 
hibition of  emetics.  The  poisonous  action  of  muscles  can  neither  be  referred  to 
putrefoction  nor  disease  (  nor  in  all  cases  to  idiosyncrasy,  since  sometimes  those 
muscles  only  have  been  poisonous  which  were  taken  from  a  particular  spot;  all 
persons  who  partook  of  them  suffered,  and  a  dog  was  killed  to  which  some  of 
'them  were  given.  From  a  case  whkrh  occurred  to  M.  Bouchardat,  it  woukl 
appear  that  copper  is  sometimes  present,  and  may  be  the  cause  of  the  poisonous 
•  effecta  Two  women  were  poisoned  by  muscles,  and  he  found  on  analysis  suf* 
ficient  copper  in  the  fish  to  account  for  the  symptoms  of  irritation  from  which 
they  sufiered.  (Anuw  d*Hyg.  1837,  358.)  Copper  is  not  however,  present  in 
all  cases,  and  it  is  therefore  probable  that  there  is  in  some,  if  not  in  all  instances, 
an  animal  pouon  present  in  the  fish.  Wbblks,  which  are  largely  sold  in  the 
streets  of  London,  may  produce  effects  similar  to  those  caused  by  musclea 

Otstbrs  and  Periwinkles  have  occasionally  given  rise  to  similar  symptoms. 
Salmon,  sold  in  the  state  of  ptokled  salmon,  or  even  Hbrrinos  salted,  may  also 
act  as  irritants;  this  may  be  due  to  the  fish  being  partially  decayed  before  it 
is  used.  Herrings  have  been  known  to  produce  violent  symptoms  of  irritation^ 
but  this  has  been  commonly  traced  to  the  liquid  used  for  pickling  them.  M* 
Fayrer  met  with  the  following  case.  A  woman,  aged  30,  ate  for  her  dinner 
some  herringsi  which,  although  well  washed  and  cleaned,  exhaled  a  nauseous 
odour,  and  had  a  very  disagreeable  taste.  She  was  soon  afterwards  seized  with 
symptoms  of  poisoning;  there  was  a  feeling  of  oppression  at  the  epigastrium^  in^' 
tense  thirst,  with  a  sense  of  coldness  dnd  depression.  These  symptoms  were 
followed  by  vertigo^  so  that  she  could  not  stand,  dilatation  of  the  pupils,  imper** 
oeptible  pulse,  cold  perspiration,  and  loss  of  consciousness.  While  being  carried 
into  the  open  air^  she  vomited  a  colourless  mucous  liquid,  and  the  symptoma 
then  abated.  After  this^  at  ^intervals  of  a  few  seconds,  there  came  on  the  most 
violent  paroxysms  of  pain  in  the  abdomen ;  the  features  were  contracted,  and  the 
lips  and  teeth  spasmodteally  closed.  There  was  nausea,  but  no  vomiting;  the 
pulse  weak  and  thready,  and  the  whole  of  the  surface  still  bathed  in  a  cold  per-> 
spiration.  The  woman  refused  to  drink.  In  about  half  an  hour  the  symptoms 
subsided,  and  she  had  a  calm  sleep.  She  recovered  the  day  following.  Two 
other  persons,  who  had  eaten  a  small  portion  of  the  same  herrings,  merely  ex* 
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perieooed  for  several  hours,  oppression  of  the  stonach.  (Joam.  de  Chfraie,  1848f 
654.)  Id  1834,  two  persons  at  Maidstone  lost  their  lives  from  eating  pickled 
salmon. 

PoisoNoos  liOnffrBBa— The  following  case  of  alleged  poisoning  by  lobsters  is 
reported  in  the  Medical  Gazette  (vol.  ii.  320.)  The  effects  were  mast  probably 
due  to  mineral  poison.  A  cargo  of  lobsters  was  lately  brought  to  Carlsham,  and 
seventy-four  persons  who  partook  of  them  were  seized  with  sk^kness  and  other 
symptoms  resembling  those  of  mineral  poisoning.  The  Russian  Vice-consul 
and  two  other  persons  died.  Search  was  made  for  the  owner  of  the  vessel  who 
had  brought  them,  but  he  had  left  and  could  not  be  found.  A  ship-captain,  who 
was  brought  up  to  the  k>bster  fishery,  and  who  resided  at  Garlsham,  stated 
that  when  lobsters  were  sent  to  a  distant  part,  it  was  usual  to  parboil  them,  and 
to  strew  each  layer  with  salt  and  a  little  mercury  (arsenic?)  to  keep  them  fresh! 
A  strict  investigation  was  ordered,  but  the  result  did  not  transpire.  Several 
persons  were  taken  ill,  and  one  died  in  a  few  hours  Bf,  Christianstadt,  where  the 
master  of  the  vessel  sold  the  first  part  of  his  cargo. 

Lobsters,  Crabs,  and  Crayfish  have  been  known  to  produce  severe  irrita* 
tion,  sickness,  and  purging  in  cases  where  no  suspicion  of  the  presence  of 
mineral  poison  could  be  entertained. 

The  liver  of  the  Halibut,  caught  off  New  York,  in  one  instance  related  by 
Dr.  Beck,  caused  pain,  nausea,  vomiting,  and  headach,  followed  by  exfolia^ 
tion  of  the  skin.   (Med.  Jur.  863.) 

[Anotlier  case  from  eating  Halibut  is  reported  in  New  York  Med.  6az. 

n.— G.] 

The  edible  fish,  caught  off  our  coast,  cannot  be  regarded  as  poisonous.  In 
tropical  seas  there  are,  however,  numerous  species  which  are  capable  of  pro- 
ducing severe  symptoms  and  speedy  death.  These  it  is  unnecessary  to  enu- 
merate. The  cause  of  this  poisonous  property  has  been  assigned  to  the  food 
taken  by  the  fish  (acrid  molluscs,)  but  this  is  a  mere  hypothesis. 

The  syniplOfM  caused  by  fish-poison  resemble  those  described  in  speaking 
of  the  common  muscle.  In  addition  to  symptoms  of  irritation,  giddiness,  un* 
consciousness,  coma,  and  convulsions  often  precede  death.  The  following  is 
a  recent  case  of  poisoning  by  Tunny  {Tetrodon  Scelerattta,)  reported  by  Dr. 
Galiay  of  Tarbes.  Eight  persons  sat  down  to  dinner  in  perfect  health.  Among 
the  dishes  was  a  tunny — a  large  species  of  mackerel — ^found  in  the  Mediter- 
ranean. Several  of  those  present  remarked  that  it  had  an  unusual  taste.  All 
mkSered  from  symptoms  of  poisoning  in  different  degrees,  with  the  exception 
of  two  who  took  coffee  immediately  after  the  meaL  The  first  and  most  gene- 
ral symptom  was  immediate  irritation  of  the  mouth,  accompanied  by  an  erup- 
tion of  small  vesicles  in  some,  and  by  swelling  of  the  gums  and  lips  in  others. 
The  vesicular  eruption  soon  passed  away.  The  face,  eyes,  and  ears,  then 
became  red,  almost  of  a  deep  purple  colour :  this  symptom  was  followed  by 
intense  headach,  vertiffo,  and  noise  in  the  ears.  The  headach,  which  con- 
tinued for  some  time,  had  remissions.  An  eruption,  resembling  urticaria,  ap- 
peared on  the  skin  of  the  neck  and  clfest,  extending  afkrwar£  to  the  other 
parts  of  the  body :  this  was  accompanied  by  intense  itching.  A  dog  and  a  cat, 
which  had  eaten  part  of  the  fish,  suffered  from  severe  vomiting  and  purging. 
In  the  absence  of  medical  assistance,  various  popular  remedies  were  resorted 
ID,  such  as  exposure  to  fresh  air,  cold  affusion,  emetics,  and  a  mixture  of 
vinegar  and  water.  This  is  said  to  have  given  great  relief.  Of  five  other 
persons  who  partook  of  the  fish,  similar  symptoms  occurred  in  three;  the  two 
who  escaped  had  taken  coffee.  A  cat  which  ate  up  the  residue  of  the  meal, 
suffered  severely  from  its  effects.  Many  similar  cases  of  poisoning  by  this 
fish  occurred  in  the  neighbourhood.  Equally  noxious  effects  have  been  ob- 
served to  result  from  the  use  of  the  fish,  whether  it  was  in  a  perfectly  fresh 
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State  or  had  boen  kept  some  dajrs.  Dr.  O.  obtervea,  diat  on  all  these  occa- 
sions, coffee  was  found  to  be  an  excellent  reetoratiye.  (Gaz.  dee  Hop.  Mars. 
1846.) 

The  fish  here  referred  to  ia  known  to  the  French  under  the  name  of  ^Thon" 
(tunny,)  and  abounds  in  the  Mediterranean ;  it  is  allied  to  the  mackerel  genus, 
but  is.  not  known  as  an  edible  fish  in  England.  The  tunny  is  said  to  be  met 
with  on  the  western  coasts  of  Scotland,  and  is  called  mackerelsture,  or  great 
mackerel.  This  fish  is  not  described  by  toxicologists  as  poisonous.  From 
the  uniformity  of  attack,  and  the  number  of  persons  who  suffered  on  this  oc- 
casion, it  is  evident  that  the  symtoms  could  not  have  been  due  to  idiosyncrasy, 
but  to  the  presence  of  some  animal  poison.  The  fact  also  that  animals  which 
partook  of  the  fish  equally  suffered,  proves  that  it  must  be  possessed  of  directly 
poisonous  prpperties.  The  symptoms  were  very  .analogous  to  those  produced 
by  other  kinds  of  fish-poison.  The  coffee  probably  acted  as  a  stimulant,  and 
not  as  an  antidote.  In  treating  these  cases,  we  can  only  trust  to  active  emetics 
and  purgatives,  or  enemata. 

AccoKling  to  Dr.  Beck,  the  Mackerel  of  New  York  has  occasionally  pro- 
duced poisonous  effects.  (Med.  Jur.  853.)  This  fish  is  very  largely  con- 
sumed in  England  :  but  so  far  as  I  know,  no  dangerous  symptoms  have  ever 
resulted  from  its  use.  Eels  sometimes  give  rise  to  nausea,  pain,  and  vomiting, 
effects  probably  due  to  idiosyncrasy.  The  Conoer-bel  of  the  tropics  (Mv- 
RjBNA  Major)  is  decidedly  poisonous  :  but  the  Yellow-billed  sprat)  Clupea 
Trrtssa)  appears  to  be  the  most  fatal  to  human  life.  This  fish  is  confined  to 
the  tropics. 

CHEESE.      sausages. 

These  articles  of  food  have  frequently  giVen  rise  to  symptoms  of  poisoning 
in  Germany,  but  there  is,  I  believe,  no  instance  of  their  havhig  proved  fatal 
in  England.  The  symptoms  produced  by  cheese  have  been  those  of  irritant 
poisoning.  The  nature  of  the  poison  is  unknown.  In  examining  several 
specimens  of  decayed  cheese,  I  have  found  in  them  only  an  acrid  oil  and  ses- 
quicarbonate  of  ammonia.  In  some  cases  the  poisonous  property  is  undoubt- 
edly due  to  a  putrefied  state  of  the  curd.  Again,  it  has  been  supposed  that  the 
poison  is  occasionally  derived  from  certain  vegetables  on  which  the  cows  feed. 
The  symptoms  caused  by  the  Savsage-poison  are  very  slow  in  appearing ; 
sometimes  two,  three,  or  four  days  elapse  before  they  manifest  themselves-— 
they  partake  of  the  narcotico-irritant  character.  This  poison  is  of  a  very  for- 
midable kind.  In  the  Medical  Gazette  for  Nov.  1842  (xxxi.  272,)  there  is  an 
account  of  the  cases  of  three  persons  who  had  died  from  the  effects  of  liver- 
sausages,  which  had  been  made  from  an  apparently  healthy  pig,  slaughtered 
only  a  week  before.  The  inspection  threw  no  light  on  the  cause  of  death. 
The  poisonous  effect  is  supposed  to  depend  on  a  partial  decomposition  of  the 
fetty  parts  of  the  sausages.  It  is  said  that  wlien  extremely  putrefied,  they 
possess  no  poisonous  properties ! 

TRAIN  diL. 

I  am  not  aware  that  this  oil  has  acted  as  an  irritant  on  man,  but  it  has  caused 
the  death  of  cattle  within  a  quarter  of  an  hour,  producing  intense  suffering  and 
foaming  at  the  mouth.  After  death  the  intestines  were  found  inflamed.  The 
oil  waa  not  pure  train  oil,  but  a  mixture  of  naphtha  and  fish  oil.  (Pharm. 
Journal,  April  1845.) 
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POISONING  BY  THE  FLlfm  OF  ANIMALS. 

DUeased  ilfiU/on.— The  following  case,  which  was  referred  to  me  for  exa- 
mination in  December  1840,  will  illustrate  the  effects  sometimes  produced  by 
ordinary  articles  of  animal  food:-— 

Three  members  of  the  family  of  a  shepherd — the  wife,  son«  and  daughter, 
the  two  latter  being  young  children — were  taken  ill  on  Sunday,  December  20th. 
The  boy,  who  was  about  two  years  old,  died  the  following  day.  It  was  sup- 
posed that  mineral  poison  had  been  administered  to  the  ^mily,  and  that  this 
was  the  cause  of  the  boy's  death.  The  poison  was  suspected  to  have  been 
taken  at  dinner,  about  11  a.  m.  on  Monday,  December  21st,  when  all  three 
dined  with  the  father,  on  some  mutton.  No  satisfactory  history  could  be  pro- 
cured of  the  symptoms  suffered  by  the  wife  and  two  children  on  the  Sunday <— 
the  day  preceding.  The  only  account  that  could  be  obtained  was,  that  the 
body  of  the  deceased  child  was  swollen  all  over.  The  three  were,  however, 
better  on  the  Monday.  Having  dined  at  the  hour  above  mentioned,  and  the 
father  having  left  for  his  usual  work,  they  were  not  seen  until  about  two  o'clock, 
wheh  the  mother  and  daughter  were  in  a  state  of  insensibility,  and  the  boy 
was  dead.  The  following  account  was  obtained: — The  father  stated,  that 
after  he  had  dined  with  the  family  on  the  Monday  at  eleven  o'clock,  he  felt, 
while  at  work,  a  sharp  burning  pain  in  his  inside,  for  which  he  could  not 
accounti  This  was  between  the  time  of  his  leaving  dinner  and  two  o'clock 
in  the  afternoon.  The  mother,  on  her  recovery,  said  that  she  felt  great  pain 
afler  the  meal;  but  no  other  account  of  her  symptoms  could  be  procured, 
except  that  she  foamed  at  the  mouth,  and  Was  in  a  state  of  great  nervous 
excitement.  So  far  as  could  be  ascertained,  she  had  suffered  but  slightly  from 
vomiting,  and  there  was  no  purging.  The  deceased  and  his  sister  were,  how- 
ever, affected  with  vomiting  and  purging.  The  deceased  child  died  in  less  than 
three  hours  afler  the  meal,  for  he  was  found  quite  dead  at  two  o'clock ;  but  no 
satisfactory  account  of  his  symptoms  before  death  could  be  procured.  It  ap- 
pears, however,  that  he  was  very  much  purged,  and  that  his  motions  were  of 
a  dark-green  colour.  The  matters  vomited  by  him  were  very  copious,  and 
streaked  with  a  yellow-coloured  substance:  these  wefe,  unfortunately,  thrown 
away.  The  matter  vomited  by  the  mother  is  described  as  having  had  a  bright 
glistening  appearance,  like  quicksilver,  on  the  surface.  The  stomach-pump 
was  applied  to  the  mother  about  six  hours  after  she  was  found  (eight  o'clock 
p.  M.;)  and  the  contents  of  the  stomach  then  drawn  off  were  reserved  for  a 
chemical  examination. 

The  following  appearances  were  met  with,  on  a  post-mortem  exammation 
of  the  body  of  the  deceased  child.  There  was  no  particular  appearance  ex- 
ternally, except  that  the  cutaneous  surface  was  unusually  pallid.  The  lungs 
were  loaded  with  blood  of  a  scarlet  colour.  The  heart  was  natural :  the  liver 
o^  a  pink  colour,  congested  with  very  liquid  blood.  The  stomach  contained 
a  small  quantity  of  half-digested  food,  presenting,  on  its  posterior  part,  several 
prominent  nigoe,  which  were  inflamed,  with  traces  of  inflammation  on  other 
parts  of  the  lining  membrane.  The  small  intestines  were  inflamed  in  their 
upper  portion ;  but  the  appearance  of  inflammation  was  less  marked  inferioriy. 
They  contained  a  liquid  mixed  witli  blood.  The  muscular  coat  of  the  reetum 
was  very  red ;  but  there  was  nothing  in  other  respects  abnormal,  either  in  the 
large  intestines  or  their  contents.  The  peritoneum  was  highly  inflamed.  The 
bladder  was  contracted';  and  on  its  posterior  wall  were  two  spots  of  well-deflned 
inflammation.  The  spleen  and  kidneys  were  healthy.  About  two  ounces  of 
bloody  serum  were  found  in  the  cavity  of  the  abdomen.  The  upper  part  o( 
the  larynx  and  lower  part  of  the  pharynx  were  inflamed ;  and  there  were  tracei* 
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of  inflammation  at  the  bifaication  of  the  trachea.  The  veins  of  the  head  were 
very  full,  as  well  as'  those  on  the  surface  of  the  brain.  The  brain  was  of  large 
size,  and  well  developed :  its  vessels  were  congested ;  but  there  was  no  morbid 
change  of  structure.  The  contents  of  the  stomach  and  viscera  were  collected, 
and  forwarded  to  a  chemist  at  Cheltenham  for  analysis.  No  trace  of  poison 
could  be  detected  in  them. 

The  suspicion  of  poisoning  sppears  to  have  arisen  from  the  sudden  and 
violent  illness  of  three  persons  after  a  meal,  and  the  rapid  death  of  one ;  as 
well  as  from  the  fact  that  the  man  and  his  wife  lived  somewhat  unhappily 
together,  the  woman  having  had  an  illegitimate  child  (the  daughter,  who  also 
suffered)  by  another  man.  No  account  was  furnished  of  the  symptoms  under 
which  Uie  daughter  laboured ;  except  that,  like  the  deceased  child,  she  was 
affected  with  vomiting  and  purging.,  It  appeared  that  the  mutton  that  the 
family  had  had  for  dinner  on  the  Monday,  was  part  of  the  body  of  a  sheep 
which  had  been  affected  with  *<the  staggers,"  and  which,  in  consequence,  had 
been  killed,  and  the  meat  distributed  among  many  poor  families  in  the  neigh* 
bourhood.  It  was  therefore  not  unreasonably  considered  that  the  very  un« 
wholesome  nature  of  this  food  might  sufficiently  account  for  the  serious  conse- 
quences which  had  followed  the  meal.  It  is,  however,  worthy  of  remark,  that 
no  other  persons  of  other  families,  who  had  freely  partaken  of  the  mutton  from 
the  same  sheep,  were  attacked,  or  experienced  any  ill  consequences  whatever; 
this  was  the  only  family  which  suffered.  Hence  it  follows  that  the  effects 
were  due  either  to  idiosyncrasy  or  to  the  decayed  state  of  the  food.  A  strict 
investigation  of  all  the  facts,  rendered  the  latter  view  the  more  probable.  (6 
H.  R.  April  1843,  p.  1.) 

Flt$h  of  over'driven  qnimafff — ^Iti^  s^i4that  the  flesh  of  animals  over-driven, 
as  well  as  newly-killed  meat  In  general,  is  liable  to  produce  violent  gastric  Irrl* 
tation,  and  even  cholera.  (See  ante,  p.  50 )  What  the  effect  of  particular  epi- 
zootic diseases  may  be,  it  is  not  easy  to  determine,  seeing  that  there  is  a  great 
Want  of  observations  on  this  point ;  but  as  a  general  principle,  it  appears  to  me 
that  we  shall  be  Justified  in  admitting  that  the  flesh,  as  in  the  pestls  bovina,  must 
mbre  or  less  partake  of  this  diseased  state  of  the  animal,  and  thus  be  unfitted  to 
serve  as  an  article  of  human  food.  Flesh  of  this  kind  is  liable  to  become  potre* 
fled  sooner  than  that  of  healthy  animals ;  and  its  poisonous  properties  may,  in  a 
certain  degree,  be  aggravated  or  brought  out  by  this  condition.  With  regard 
to  putrefaction,  it  would  appear  that  the  flesh  of  the  most  healthy  animal  is 
rendered  unwholesome  by  this  process ;  but  that  the  most  severe  effects  are  pro- 
duced by  that  flesh  which  has  become  only  partially  decomposed  :  where,  in 
short,  putrefactive  fermentation  has  been  recently  set  up.  Cases  of  poisoning 
from  diseased  or  putrefled  mutton  or  beef  are  by  no  means  common.  Veal, 
pork,  and  bacon,  have,  howeyer,  frequently  given  rise  to  alarming  symptoms  of 
gastric  irritation  and  death, 

VeuL — Pr.  Christison  relates  the  following  case  qf  poisoning  by  veal : — In  the 
autumn  of  1826,  four  adults  and  ten  children  ate  at  dinner  a  steiy  made  with 
meat  taken  from  a  dead  calf  which  was  found  by  one  of  then)  qn  the  sea^shore, 
and  of  which  no  history  could  be  procured.  For  three  hours  no  ill  effects  folt 
lowed.  But  they  were  then  all  seiaed  with  pain  in  the  stomach,  efforts  to  vomit^ 
purging  and  livklity  of  the  face,  succeeded  by  a  soporose  state,  like  the  stupor 
caused  by  opium,  except  that  when  roused  the  patients  had  a  peculiarly  wild  ex* 
pression.  One  patient  died  comatose  in  the  course  of  six  hours.  The  rest 
having  been  freely  purged  and  made  to  yomit,  eventqally  got  well ;  but  for  soipe 
days  they  required  the  most  powerful  ^tirpulants,  to  counteract  the  exhaustion 
and  collapse  which  followed  the  sopor.  7^0  meat,  they  said,  looked  well  enough 
at  the  time  it  was  used ;  yet  the  remains  qf  th^  dish  which  formed  the  noxious 
meal  had  a  black  cotour  and  a  nauseous  smell ;  and  some  of  the  flesh  which  had 
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not  been  cooked  had  a  white  glistening  appearance,  and  was  so  far  decayed  that 
its  odour  excited  vomiting  and  fainting.  ,(0n  Poisons,  647.)  Dr.  Christison 
thinlis  that  the  body  of  the  animal  in  this  case  had  lain  for  some  time  in  contact 
with  water,  and  that  it  had  begun  to  undergo  the  process  of  saponification.  The 
adipocere  produced  may  have  fermented ;  and  this  may  have  led  to  the  formation 
of  the  same  poisonous  principle  as  that  whicli  is  produced  in  the  fermentation  of 
German  sausages.  The  only  certain  fiict,  however,  upon  which  we  can  rely,  is; 
that  this  veal  acted  lilce  a  narcotico-irritant  poison,  either  from  the  flesh  of  the 
animaj  being  previously  diseased,  from  incipient  decomposition,  or  from  both 
causes  conjoined.  This  gentleman  also  relates  a  case  which  occurred  in 
Macclesfield,  in  1830,  in  which  the  symptoms  of  poisoning  were  traced  to  some 
unsound  bttf.    * 

Although  this  poisonous  action  of  animal  food  has  been  observed  to  be  con- 
nected more  with  the  fatty  than  the  lean  parts  of  the  flesh,  yet  it  is  by  no  means 
necessary  for  this  action  to  follow,  either  that  fat  should  be  present,  or  that  it 
should  have  begun  to  take  on  the  adipocerous  transformation.  *  The  following 
case,  which  is  of  some  interest,  was  published  in  the  Journal  de  Pharmacie  et  de 
Chimie,  Aug.  1842 : — At  a  public  festival  at  Zurich,  in  the  year  1839,  upwards 
of  600  persons  partook  together  of  a  repast,  consisting  chiefly  of  veal,  roasted  or 
in  cutlets.  At  variable  periods  afterwards,  nearly  all  of  these  individuals  were 
taken  ill ;  and  in  a  week  most  of  them  were  confined  to  their  beds.  They  were 
affected  with  rigors,  vertigo,  headach,  intense  fever,  diarrhcea,  vomiting,  and  in 
some  instances,  delirium.  At  a  later  period  an  abundant  flow  of  foetid  saliva 
occurred,  the  interior  of  the  mouth  being  coveied  with  ulcers ;  and  in  many 
cases,  afler  involuntary  discharges  of  the  faeces, — great  prostration  of  strength 
and  death,  ensued.  In  these  cases,  the  mucous  membrane  of  the  digestive  canal 
was  found  softened,  the  intestinal  follicles  ulcerated,  and  the  veins  empty.  It 
was  aAerwards  ascertained  that  the  veal,  when  eaten,  had  been  in  an  incipient 
state  of  putrefaction.  The  great  analogy  between  the  symptoms  produced  by 
it,  and  those  of  typhus,  was  very  striking;  and  it  is  further  remarkable,  that  many 
of  the  persons  who  attended  on  the  patients,  though  previously  healthy,  and  who 
had  not  been  partakers  of  the  deteriorated  food,  were  attacked  by  the  disease. 
In  this  case  the  poisonous  action  of  the  veal  could  only  be  attributed  to  in- 
cipient putrefaction.  The  symptoms  were  those  of  narcotico-irritant  poisoning ; 
and  the  exact  period  of  the  attack  after  the  meal,  appears  to  have  t)een  different 
in  the  difl^erent  cases. 

In  the  same  journal  it  is  related  that  the  following  circumstance  occurred  re- 
cently in  the  Grand  Duchy  of  Baden: — A  roebuck,  having  been  taken  in  a  net, 
w*as  killed  while  making  violent  efforts  to  escape,  and  while  in  a  state  of  the 
utmost  terror  and  exhaustion.  Nearly  all  the  persons  who  partook  of  the  flesh 
of  this  animal  experienced  a  violent  gastro-intedtinal  inflammation,  with  other 
symptoms  similar  to  ihose  detailed  above;  although,  in  this  instance,  the  flesh 
was  neither  in  a  putrefying  state,  nor  were  any  of  the  cases  fatal.  This  last 
case  confirms  the  general  opinion,  that  the  flesh  of  animals  killed  when  over- 
driven or  in  an  exhausted  state,  is  liable  to  produce  symptoms  of  irritant  poi- 
soning. 

Fork. — Perhaps  there  is  no  kind  of  ordinary  food  so  liable  to  give  rise  to  ac- 
cidents of  this  description  as  pork.  Several  cases  were  published  by  the  late 
Dr.  Mac  Divitt,  tending  to  show  the  noxious  eflects  of  this  substance.  One  of 
these,  it  appears,  led  to  a  strong  suspicion  of  criminal  poisoning. 

The  patient,  a  young  man,  conceived  that  he  had  been  poisoned ;  and  ac* 
cused  a  woman  with  whom  he  lived,  and  her  mother  of  having  administered 
something  deleterious  to  him  in  tea*  which  he  had  taken  three  hours  previously. 
The  following  were  the  symptoms  under  which  the  patient  laboured :— there 
was  an  acute  burning  pain  in  the  umbilical  and  epigastric  regions,  attended  with 
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Inmost  constant  vomiting  of  9  dark^coloored  fluid,  wiiich  coqtained  pleees  of 
half-digested  meat  He  oomplained  also  of  a  dry,  bqrniog  sensation  in  his 
throat.  His  pulse  was  wealc  and  Altering,  his  extremities  cold,  and  a  cold  per- 
spiration covered  his  &ce  and  head.  Time  symptoms,  coupled  with  the  weli* 
known  bad  character  of  the  youn^  woman  and  her  motlier,  led  the  medical  af? 
tendaiit  to  suspect  that  poison  had  been  adcq^nistered.  ^n  emetic  was  immedi- 
ately  ezhibited«  which  brought  up  some  pieces  of  half-digested  meat,  with  imme- 
diate relief  to  the  pain  in  the  epigastrium.  The  bowels  were  then  acted  on 4  and 
the  pain  in  the  umbilical  region,  which  had  begun  to  extend  itself  over  the  whole 
of  the  abdomen,  was  also  speedily  removed.  On  the  next  morning,  the  patient 
was  quite  well. 

In  investigating  the  particulars  of  the  case,  Dr^  Mao  Divitt  Mt  satisfied  that 
these  alarming  symptoms  must  have  been  due  to  the  efiects  of  pork,  since  they 
bore  the  strongest  resemblspce  to  other  oases  of  that  kind  which  he  had  wit- 
nessed. He  ascertained  that  the  man  had  had  for  dinner,  that  day,  boiled  pork, 
and  the  broth  made  from  it.  The  pori^  had  been  salted  five  days:  and  the  man 
had  partaken  of  it  once  tiefore,  without  experiencing  any  ill«efiects.  He  had 
dined  at  one  o'clock  on  the  last  occasion,  and  the  violent  symptoms  had  ap^ 
peared  seven  hours  and  a  half  afterwards.  The  man  referred  them  to  the  tea 
which  he  had  taken  three  hours  before.  The  young  woman  and  her  mother, 
who  had  dined  with  him,  were  not  in  the  slightest  degree  injuriously  affected. 

In  Felation  to  this  case,  it  may  be  observed,  that  had  the  patient  died  under 
the  attack — an  event  which,  from  the  severity  of  the  symptoms,  coqld  not  have 
been  regarded  as  very  surprising-— the  two  fen^ales  might  have  been  tried  on  a 
charge  of  murder.  The  notoriously  bad  characters  of  the  accused — the  term^ 
of  disagreement  on  which  they  had  for  some  time  before  lived  with  the  young 
man*-his  own  conviction  that  they  had  administered  poisqn  to  him^-were  fact^ 
whkh  taken  together  with  the  nature  of  the  symptoms,  might  have  appeared  tq 
a  Jury  to  form  a  strong  and  well-connected  chain  of  circumstantial  evidence. 
The  negative  results  of  experiments  instituted  with  a  view  to  detect  tlie  pre- 
sence of  poison  in  the  stomach  a(ler  death,  might  not  ha  ye  been  deemed  con*; 
elusive  of  the  innocence  of  the  accused.  At  any  rate,  tiie  fact,  that  the  symp- 
toms alone  could  not  have  been  distinguished  from  those  of  irritant  poisoning, 
proves  sufficiently  the  importance  of  knowing  that  such  a  simple  cause  is  capa- 
ble of  producing  them. 

Five  cases  precisely  similar  are  reported,  Thpy.  were  all  relieved  by  the  free 
use  of  emetics  and  purgatives.  Dr.  Mac  Divitt  observes,  in  summing  up  the 
results  of  his  observations,  that  nothing  remarkable  could  be  discovered  ip  the 
sensible  properties  of  any  piece  of  pork,  the  use  of  which  liad  been  followed  by 
injurious  consequenoes.  The  symptoms  have  resulted  from  boiled,  q§  well  a§ 
from  roasted  pork,  but  more  frequently  from  the  latter.  He  never  met  with  a 
case  in  which  they  had  arisen  from  the  use  of  bacon  or  of  porl^  which  had  been 
salted  for  a  longer  period  than  three  weeks.  He  conceives  that  it  is  chiefly,  if 
not  altogether,  to  the  fatty  parts  of  the  pork  that  the  pernicioqs  eflects  are  to  be 
attributad.  The  symptoms  may  display  themselves  at  any  period  within  thirty 
hours  after  the  meal  at  which  the  pork  has  been  eaten  ;  and  it  is  rare  that  they 
commence*  until  ihree  hours  have  efapsed.  The  most  careful  chemical  analysis 
has  entirely  foiled  in  detecting  any  poisonous  ii^atter  in  pork,  iind^r  th/^se  cir- 
cumstances. 

It  will  be  observed,  that  there  are  some  peculiarities  about  these  oases  of  poi- 
soning by  pork,  reported  by  Dr.  Mac  Divitt.  The  symptoms  were  decidedly 
similar  to  those  of  irritant  poisoning.  Some  hours  (seldom  less  than  three) 
elapsed  after  the  meal,  before  they  made  their  appearance:  but  the  mo^t  re- 
markable points  are*-l.  That  the  food  which  exerted  this  poisonpps  actjQp  ha4 
bi^o  previously  eaten  by  the  samP  individual  with  impupi^y.    2.  That  otheir 
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parties,  who  partook  Sn  common  of  this  food,  did  not  suflfer  any  ill  effects.  It  is 
difficult  to  suggest  any  explanation  of  these  anomalies ;  they  led  Dr.  Mac  Divitt  to 
adopt  the  view,  that  the  poric  could  not  have  been  in  itself  poisonous,  but  that  it 
had  been  rendered  noxious  daring  the  process  of  chymification.  If  this  explanation 
be  admitted  as  correct,  this  must  be  regarded  as  another  mode  in  which  animal 
food  may  become  poisonous  to  a  human  being.  I  am  not  aware  that  there  are 
any  other  facts  corroborative  of  this  opinion ;  they  can  neither  be  referred  to 
habit,  nor  easily  to  idiosyncrasy. 

Bacon.^-The  effects  of  bacon  in  an  unsound  state  are  not  very  well  known; 
but  the  following  case,  which  occurred  in  London  in  1836,  excited  some  atten* 
tion  at  the  time,  and  the  circumstances  underwent  a  full  investigation. 

An  inquest  was  held  on  the  body  of  a  girl,  aged  15,  who  was  alleged  to  have 
died  from  the  effects  of  unsound  bacon.  The  father  of  the  deceased  stated,  that 
he  and  his  family,  including  the  deceased,  had  had  the  bacon  for  dinner  with 
greens :  he  thought  that  it  had  a  nauseous  taste:  he  ate  very  little  of  the  fat, 
and  none  of  the  lean.  The  deceased  ate  very  heartily,  especially  of  the  lean 
part  of  the  bacon.  Soon  after  dinner  he  felt  a  burning  sensation  in  his  throat, 
and  a  disposition  to  vomit.  About  an  hour  after  dinner,  his  son  was  seized 
with  pain  in  the  stomach,  and  vomiting.  The  deceased,  who  left  the  house 
shortly  after  dinner,  returned  about  five  o'clock,  complaining  of  dreadful  head- 
ach,  and  burning  at  her  stomach;  she  swallowed  some  tea,  and  went  to  bed; 
but  nothing  was  ejected  by  vomiting.  About  this  time,  another  child,  aged  8, 
wari  attacked  with  similar  symptoms.  There  were  two  other  children,  who  had 
not  partaken  of  the  bacon,  and  they  were  not  affected  with  any  illness.  He 
gave  his  children  some  calomel  pills,  which  he  procured  at  a  druggist's  but  no 
medical  assistance  was  called  in  until  after  the  lapse  of  a  fortnight.  The  de- 
ceased was  then  removed  to  Westminster  Hospital,  where  she  gradually  sank, 
and  died  about  six  weeks  after  the  meal  at  which  she  had  taken  the  alleged  un- 
wholesome food.  The  chief  symptoms  when  she  was  admitted  into  the  hospital, 
were  pain  in  the  epigastric  region  and  profuse  diarrhcoa.  She  became  much 
emaciated  before  her  death.  On  a  post-mortem  examination,  the  lining  mem- 
brane of  the  stomach  and  duodenum  were  found  slightly  reddened.  In  the 
,lower  part  of  the  small  intestines,  as  well  as  in  the  colon,  irregular  patches  of 
ulceration  were  met  with.  One  ulcer  had  perforated  the  coats  of  the  ileum, 
near  the  cascum;  and  this  had  led  to  the  effusion  of  the  contents  of  the  intestine, 
and  had  given  rise  to  peritonitis,  affecting  the  serous  covering  of  the  lower  half 
of  the  abdominal  viscera.  The  bacon  had  been  thrown  away.  Every  one  who 
partook  of  it  suffered ;  but  no  one  so  seriously  as  the  deceased.  It  was  ob- 
seiTved,  on  cutting  it  open,  to  have  a  nauseous  disagreeable  smell,  but  not  at  all 
like  that  of  putrid  meat.  Upon  further  inquiry,  it  was  found  that  the  bacon  had 
been  sold  by  a  regular  dealer.  No  complaint  had  been  made  of  its  bad  quality 
by  others;  but  he  admitted  that  the  piece  sold  to  this  family  was  of  inferior 
quality,  compared  with  the  other  portions. 

The  bacon,  in  this  case,  seems  to  have  acted  as  an  irritant  poison;  and  the 
symptoms  of  irritation  were  manifested  very  speedily  afier  the  meal.  The 
circumstance  of  many  persons  having  been  attacked  simultaneously  with  simi* 
lar  symptoms,  from  the  use  of.  the  same  article  of  food,  in  which  there  was 
not  the  least  reason  to  suspect  the  presence  of  any  mineral  irritant,  appears  to 
me  to  prove  that  the  symptoms  must,  in  this  case,  be  referred  to  the  noxious  pro- 
perties of  the  food  itself.  It  does  not  seem  that  putrefaction  had  taken  place,  but 
it  is  not  improbable  that  the  same  change  had  occurred  in  it  which  is  occasion- 
ally observed  in  the  fatty  parts  of  German  sausages.  It  was  stated  in  evidence, 
however,  that  the  deceased  had  partaken  more  of  the  lean  than  of  the  fat ;  so 
that  it  is  probable  the  production  of  the  poison,  by  fermentation,  had  extended 
throughout  the  whole  substance  of  the  bacon.    Another  fact  appears,  that  the 
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deceased  ate  more  of  this  bacon  than  the  other  siembera  of  the  family ;  and 
this  will  account  for  the  severity  of  her  illness  and  death.  It  does  not  appear, 
however,  that  her  death  was  occasioned  by  the  direct  action  of  the  noxious 
food:  it  was  rather  an  indirect  result,  after  a  long  period,  depending  upon  ulce- 
ration and  perforation  of  the  viscera.  There  are  many  points  in  which  this 
case  resembles  those  of  poisoning  by  veal,  (ante,  p.  448.)  Ulceration  of  the 
intestines  was  found  in  both  instances.  This  process  may  be  set  up  from  the 
continued  action  of  any  irritant,  whether  belonging  to  the  mineral,  vegetable, 
or  animal  kingdom ;  but  it  is  only  likely  to  occur  where  life  is  for  some  time 
protracted  after  the  cause  of  irritation  has  been  introduced  into  the  alimentary 
canal.  It  is  proper  to  remark  that  these  cases  establish  in  the  affirmative, 
what  has  been  oflen  a  subject  of  inquiry ;  namely,  that  the  cooking  of  noxious 
animal  food  does  not  counteract  or  destroy  its  poisonous  properties.  More 
recently,  three  cases  of  poisoning  by  bacon  have  been  reported  by  Mr.  Toyn- 
bee  to  the  Medico-Chirurgical  Society :  here,  however,  with  the  symptoms  of 
irritation,  there  was  some  affection  of  the  nervous  system.  A  gentlemaui  teU 
36,  partook  three  times  of  tainted  bacon,  and  it  was  only  on  the  aflemoon  of 
the  third  day  that  he  felt  himself  becoming  dreamy,  that  his  imagination  was 
disordered,  and  that  there  was  almost  an  entire  loss  of  memory.  There  was 
slight  diarrhcea;  pulse  slow  and  weak ;  the  hands  were  cold  and  clammy ;  his 
intellect  was  unaffected.  These  symptoms  disappeared  in  three  or  four  days. 
In  the  second  case,  a  gentleman,  after  eating  the  bapon  once,  experienced  sick- 
ness, depression,  and  chilliness.  The  next  day  there  >vas  a  burning  sensation 
in  the  throat,  acute  abdominal  pains,  confusion  of  ideas,  and  dimness  of  vision. 
There  was  also  diarrhooa,  with  cold  clammy  perspiration.  In  the  third  case, 
the  patient  having  partaken  of  the  bacon  at  breakfast  three  times,  felt  nothing 
until  the  evening  of  the  third  day,  when  he  was  seized  with  nausea,  faintness, 
and  severe  spasmodic  pains.  There  was  diarrhcea,  with  disturbance  of  the 
mental  faculties.  He  only  recovered  ai\er  three  or  four  days.  (Med.  6az. 
xxxvii.  470.) 

Pesfii  Bovina. — In  some  instances  the  poisonous  quality  of  the  food  is 
clearly  referable  to  the  disease  with  which  the  animal  was  affected  when  killed. 
This  is  especially  the  case  in  the  epizootic  disease  called  carbuncle,  frequently 
prevailing  to  a  great  extent  among  catde  on  the  Continent.  The  following 
ease  appeared  about  a  year  since  in  the  Annali  Universali  di  Medicina,  and 
has  since  been  published  in  the  Edinburgh  Medical  and  Surgical  Journal 
(Iviii.  262.) 

A  heifer,  which  had  two  carbuncles  on  the  buttock,  was  killed,  and  its  flesh 
sold.  It  appears  that  about  sixty  persons  partook  of  this,  as  food;  and  all 
were  seized  with  the  following  symptoms — giddiness,  trembling,  shivering, 
violent  cramps  in  the  abdomen  and  limbs,  vomiting  and  purging  of  a  green 
bitter  matter,  intense  thirst,  sinking  of  the  countenance,  and  delirium.  The 
tongue  was  observed  to  be  red  at  the  tip,  and  furred  at  the  base.  These 
symptoms  were  severe  in  proportion  to  the  quantity  of  flesh  of  which  each 
person  had  partaken.  With  one  exception,  sdl  the  patients  recovered  under 
the  use  of  very  simple  remedies.  In  the  solitary  case  that  proved  fatal,' the 
symptoms  were  not  different  in  character  from  those  above  described,  but  they 
were  much  more  severe.  The  prostration  of  strength  increased  rapidly ;  there 
was  loss  of  voice,  and  a  soporific  state  ensued.  This  patient  died  on  the  second 
day  after  admission  into  the  hospital.  On  a  post-mortem  examination,  the 
body  was  found  tO'  be  much  emaciated ;  and  there  were  livid  spots  scattered 
over  the  skin,  especially  over  the  lower  extremities.  The  veins  of  the  dura 
mater  were  filled  with  blood,  and  the  spinal  marrow  was  somewhat  softened. 
In  the  abdomen,  the  liver  had  a  tendency  to  soAening,  and  the  spleen  was 
diminished  in  size.    There  was  submucous  ecchymosis,  occupying  about  two« 
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thirds  of  the  greater  oorratare  of  the  stomach ;  a  similar  eechymosis,  near  the 
cardiac  orifice ;  and  spots  of  the  same  character  were  found  at  intervals  over 
tlie  whole  surface  of  the  intestines. 

In  this  report,  it  is  not  stated  at  what  time  the  symptoms  came  on  after  the 
meal,  nor  how  long  a  time  elapsed  before  death,  in  the  case  of  the  person  who 
was  poisoned.  It  is  probable  that  the  patients  were  speedily  conveyed  to  the 
hospital,  and  therefore  that  death  occurred  in  about  forty-eight,  hours.  In  this 
disease,  it  is  said  the  flesh  of  the  animal  is  rendered  so  poisonous,  that  the  mere 
handling  of  it  is  liable  to  occasion  formidable  symptoms  Both  the  sdids  and 
liquids  of  the  animal  appear  to  become  poisoned,  under  its  influence.  (Guy's 
Hospital  Reports,  April  1843:  see  also  Ann.  d'Hyg.  1829,  ii.  267,;  1S34, 11.  69.) 

Partial  decojy.— There  is  no  doubt  that  partial  decay  may  render  un whole* 
some  and  injurious,  the  flesh  of  the  most  healthy  animal,  and  it  is  by  no  means 
improbable,  that  among  the  poor  of  large  cities,  the  secret  sale  of  decomposed 
and  unwholesome  meat  is  a  very  frequent  cause  of  disease  and  death.  What  the 
nature  of  the  poison  is,  which  exerts  such  a  virulent  action  on  these  occasions, 
we  are  quite  unable  to  determine.  Liebig  imagines  that  it  is  owing  to  the  pro- 
duction of  a  fermenting  principle,  and  that  it  operates  fatally  by  inducing  a  kind 
of  fermentation  in  the  animal  body.  It  has  been  said  that  the  symptoms  of  ir» 
ritant  poisoning,  produced  by  animal  food,  seldom  appear  until  five  or  six  hours 
after  the  meal.  This  may  be  generally  true;  but  in  certain  instances  It  has  un« 
doubtedly  happened  that  the  symptoms  have  come  on  in  from  a  quarter  to  half 
an  hour  after  the  taking  of  the  noxious  food, 

Ffenh  poisoned  by  food. — In  the  number  of  the  Edinburgh  Medical  and  Sur- 
gical Journal  for  July  1844,  it  is  observed,  that  all  the  efifects  of  poisoning  may 
be  produced,  without  the  animal  having  been  apparently  affected  with  any  dis- 
ease.  In  some  extensive  districts  of  North  America,  to  the  west  of  the  Allegha* 
nies,  the  herbage  has  no  injurious  effect  upon  the  animals  which  are  there  pas- 
tured;, but  their  milk  and  flesh,  when  used  as  food,  are  poisonous  to  man.  The 
disease  produced  by  the  use  of  the  flesh  or  milk  of  animals  fed  in  these  districts, 
is  known  under  the  name  of  the  milk-sickness,  or  **trewble0,"  On  account  of 
the  prevalence  of  this  malady  in  a  particular  locality,  which  is  generally  distinctly 
circumscribed,  the  early  emigrants  were  often  compelled  to  seek  another ;  and 
those  who  now  venture  within  the  boundaries  of  an  infected  district,  are  con- 
strained, as  a  condition  of  their  residence,  to  abstain  from  the  flesh  of  the  cattle 
living  within  the  same  limits,  as  well  as  from  the  milk  and  its  preparations.  It 
appears  from  the  late  report  of  Dr&  Hosack,  Post,  and  Chilton  on  this  subject, 
that  in  some  of  these  infected  districts,  the  inhabitants,  with  a  recklessness  of 
human  life  which  seems  incredible,  carry  the  butter  and  cheese  which  they  them- 
selves dare  not  eat,  to  the  markets  of  the  towns  west  of  the  Allegha nies,  and  that 
thus  there  are  frequently  produced  symptoms  of  poisoning  and  even  death,  for 
which  the  medical  attendant  cannot  account; — he  is,  perhaps,  induced  to  con- 
sider it  as  some  new  or  anomalous  form  of  disease,  it  is  also  stated,  that  the 
cattle  from  these  districts  are  sent  for  sale  in  great  droves  over  the  mountains; 
but,  in  order  to  deceive  the  buyers  al  to  the  place  whence  they  come,  they 
bring  them  to  New  York  by  a  southern  route,  and  style  them  **  southern  cattle." 
The  flesh  of  these  animals  produces,  in  those  who  make  use  of  it,  symptoms  of 
aggravated  cholera  morbus.  The  viscera  of  the  animals  are  often  found  dis- 
eased, and  the  livers  almost  invariably  so.  Owing  to  the  symptoms  which  have 
followed  the  use  of  the  beef,  butter,  and  cheese  thus  poisoned,  the  municipal 
authorities  of  New  York  caused  a  medical  inquiry  to  be  instituted  into  the  mat- 
ter with  a  view  to  prohibit  its  sale.      * 

[See  Am.  Med.  Recorder,  vi.  257.  Am.  Journ.  Med.  6cL  1841.  New  Y(Mrk 
Journ.  of  Med.  1843.— G.] 

Putrid  ^gi^^Dr.  Marshall  has  reported  a  case  in  which  four  persons  were 
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seized  with  wdl-niarked  symptooie  of  poisoning  sfter  eating  for  their  sopper 
some  eggs  which  were  decomposed.  One  man  appeared  to  be  in  a  state  of 
coma,  from  which  it  was  difficult  to  roase  him :  his  face  was  lirid,  his  lips  blue, 
bis  eyes  open  and  filed,  limbs  flaccid,  and  respiration  slow.  His  wife,  brother, 
and  one  of  his  sons  were  affected,  although  in  a  less  degree,  with  similar  symp- 
tom»--<:omplaining  of  vertigo,  weight  and  pain  in  the  head,  pains  in  the  limbs 
and  disinclination  to  move.  It  appears  that  the  eggs  which  had  been  eaten  in  a 
pudding  had  a  disagreeable  and  a  slightly  putrid  smell,  and  the  whole  of  these 
persons  were  taken  ill  soon  after  the  meal.  The  symptoms  were  not  tboee  of 
irritation,  but  of  narcotism:  they  all  recovered.  (Brit,  and  For.  Med.  Rev.  xvii. 
Jan.  1840,  p.  267.) 

[Many  cases  of  poisoning  have  occurred  in  the  United  States  from  the  flesh 
of  the  pheasant  (Tbtrao  ombellds.)  This  bird,  during  th^  winter  season,  is 
said  to  feed  on  the  berries  and  leaves  of  the  laurel  (Kalmia,)  and  that  in  conse- 
quence its  flesh  becomes  deleterious,  and  many  facts  have  been  adduced,  which 
are  considered  to  corroborate  this  opinion,  the  most  striking  of  whk;h,  is  the 
presence  of  the  leaves  in  the  crops  of  the  birds.  This  explanation  does  not  ap- 
pear satis&ctory,  and  I  am  inclined  to  attribute  the  poisoning  to  some  change  in 
the  flesh  itself,  as  the  symptoms  are  almost  identical  with  those  induced  by  the 
diseased  meat  of  other  animals,  and  still  more  from  the  fact,  that  th^e  cases  of 
poisoning  are  rare,  and  yet  during  the  winter  almost  all  these  birds  feed  on  the 
kiurel,  especially  if  the  ground  is  covered  with  snow,  and  other  food  cannot  be 
procured. — G.] 

POISONOUS  MILK. 

This  animal  secretion  has  been  observed  to  acquire  spontaneously  poisonous 
properties  in  certain  cases.  The  following  instance  is  reported  by  Dr.  Krum* 
inacher.  A  woman  while  suckling  her  chik)  became  violently  excited  by  the  toss 
of  some  articles  which  had  been  stden  from  her.  She  gave  her  child  the  breast 
while  in  a  state  bf  violent  passion.  The  child  at  first  rejected  it,  but  subse- 
quently took  a  quantity  of  milk.  Soon  afterwards,  violent  vomiting  supervened. 
In  the  course  of  some  hours  the  child  took  the  other  breast,  when  it  was  attacked 
with  violent  convulsions,  and  died  in  spite  of  medical  aid.  (Casper's  Wochen- 
scbrift,  22d  March,  1845,  p.  204.)  Cases  in  which  the  milk  of  a  wet-nurse  has 
produced  serious  symptoms  in  inramts,  may  be  found  recorded  in  most  works  on 
midwifery. 

Symptoms  of  irritation  have  been  also  observed  to  follow  the  use  of  CowU 
milk.  In  some  instances,  these  effects  have  been  traced  to  the  milk  having 
acquired  a  poisonous  impregnation  by  contact  with  zinc  or  copper,  in  which 
case  the  lactic  acid  of  the  milk,  would  tend  to  form  lactates  of  these  metals. 
On  other  occasions,  it  would  appear  as  if  the  secretion  had  really  acquired  a 
specific  poisonous  action.  Eight  persons  were  seized  with  pain  in  the  abdomen, 
thirst,  diarrhoBa,  vomiting,  and  fever,  after  having  partaken  of  some  fresh  cow's 
milk.  One,  who  took  the  largest  quantity,  did  not  recover  for  several  days ; 
another,  who  did  not  partake  of  the  milk»  had  no  symptoms.  The  milk,  it 
appears,  had  been  drawn  as  usual  in  a  wooden  pail,  and  afterwards  placed  in 
an  earthen  pan.  On  the  day  following,  two  persons  were  seized  with  severe 
pain  and  diarrhosa,  after  drinking  milk  drawn  from  the  same  .cow.  Poisoning 
wa9  suspected,  and  an  inquiry  was  instituted.  It  was  remarked  from  the  first 
that  the  cow  appeared  unweU,  and  that  the  udder  was  gorged.  The  milk  was 
analysed,  but^no  trace  of  any  poison,  mineral  or  vegetable,  could  be  discovered 
either  in  it,  or  in  the  matters  vomited.  The  injurious  effects  of  the  milk  were 
ascribed  by  M.  Chevallier  either  to  a  diseased  state  of  the  animal,  or  to  the 
milk  having  been  poisoned  by  some  noxious  vegetable  taken  in  its  food. 
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Another  opituon  was  giTen,  that,  as  in  the  homan  female,  the  milk  might  bate 
acquired  noxious  properties,  by  spontaneous  changes,  after  its  secretion,  and 
while  in  the  lactiferous  vessels. 

The  facts  could  leave  no  douht  that  the  symptoms  analogous  to  irritant  poi- 
soning were  dependent  on  the  milk,  yet  no  peculiarity  of  colour,  odour,  or 
taste,  could  be  perceived  about  it;  and  a  portion  of  the  milk  of  the  diseased 
cow  was  given  to  some  pigs,  without  producing  any  injury.  It  is  not  at  all 
improbable  that  some  difierence  in  the  physical  constitution  of  this  poisonous 
milk,  may  be  hereafter  detected  by  the  use  of  the  miscroscope.  (See  Jour- 
nal de  Pharmaeie,  Dec.  1846,  425;  also  Ann.  d*Hyg.  1846,  i.  139.) 

It  is  generally  admitted  that  milk  may  become  poisoned  when  the  cow  feeds 
upon  hyssop  (ante,  p.  414,)  spftrge  (ante,  p.  413,)  and  other  irritant  vegeta- 
bles; and  this  font  of  poisoning  is  well  known  to  occur  in  other  cases  in  which 
die  cause  is  not  so  apparent  (ante,  p.  452.)  In  the  Dictionary  of  Natural  His- 
tory a  case  is  related,  where  a  patient  was  advised  by  his  medical  attendant  to 
drink  the  milk  of  a  cow  fed  on  hemlock.  The  animal  became  emaciated,  lost 
its  milk,  and  fortunately  for  the  patient  died  from  the  effects  of  ^e  poison,  or 
it  is  not  improbable  that  he  might  have  fallen  a  victim  to  this  plan  of  treatment. 
This  secretion  easily  undergoes  changes,  according  to  the  food  of  the  animal. 
It  it  rendered  bitter  when  the  cow  feeds  on  wormwood  {Arttmiiia  absinthium,) 
on  Sow-thistle  {Sonehus  alpinns,)  the  leaves  of  the  artichoke  (Cynara  scdiy^ 
mvs,)  and  its  taste  is  affected  by  the  cabbage,  carrot,  and  all  strong*sme11ing 
plants.  The  milk-sickness  of  America  has  been  already  described :  the  effects 
extend  to  butter,  cheese,  and  all  articles  of  food  prepared  with  milk  (ante,  p. 
453.) 

At  Aurillac,  in  France,  sixteen  persons  were  seized  with  violent  sickness 
after  having  drunk  the  milk  of  a  goaf.  The  animal  became  indisposed  in  two 
days,  and  died  on  the  third  day,  with  symptoms  of  irritation  of  the  alimentary 
canal.  This  poisonous  action  of  milk  has  been  often  referred  to  the  animal 
having  eaten  the  Euphorbia  ssvla^huX  nothing  certain  is  known  on  the  8ubject« 
It  is  singular  that  the  animal  poison  of  rabies  should  be  sometimes  transmissi- 
ble by  die  milk  (see  Med.  Oaz.  xxv.  p.  160;  also  Appendix)  and  at  other 
times  not  (see  p.  450,  post) 
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ANIMAL  POISONS  CONTINUED — POISONING  BY  INOCULATION — ^POISON  OP  GLANDERS— 
EFFECTS  OP  MORBID  AND  PUTREFIED  ANIMAL  MATTER RABIES  CANINA — HYDROPHO- 
BIA  ORIGIN  OF  THE  DISEASE ^PERIOD   OF  INCUBATION  — SYMPTOMS — POST-MORTEM 

APPEARANCES ^TREATMENT — PROPERTIES  OF  THE  SALIVA SYMPTOMS  OP  RABIES  IN 

THE  DOG POISON  OF  VENOMOUS  SERPENTS — SYMPTOMS  AND  APPEARANCES TREAT- 
MENT— VENOMOUS   INSECTS SCORPION — 6C0L0PBNDEA — SPIDER— AROAS    PBBSICUS 

— BEB — WASP HORNET. 

We  have  hitherto  considered  the  action  of  Animal  poisons  as  they  affect 
the  system  after  they  have  been  taken  into  the  alimentary  canal.  There  are 
two  other  ways  whereby  these  poisons  may  destroy  life — through  the  respin** 
tory  oigans,  as  by  the  inhalation  of  the  foul  and  noxious  effluvia  arisLog  from 
decomposed  animal  matter;  and,  secondly,  by  inoculation,  as  by  the  introdne* 
tion  of  poisonous  matter  into  a  wound  in  the  skin*  The  first  of  these  modea 
of  poisoniiyg  wiU  be  considered  in  speaking  of  suffocation  by  poisonous  gases } 
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die  MGOiid^  or  diat  whidi  nfera  to  pouoBiag  hj  mocubrian*  dconaads  a  tligfal 
notice. 

Of  the  effect  of  mich  specific  poisotos  as  those  of  the  SmsU-fNiz,  ef  vaeeiiis 
lymph,  and  of  the  matter  of  the  plague,  nothing  need  be  sa&d,  as  these  sobfeets 
are  moie  appropriately  treated  in  works  on  practical  medicine* 

DISEASED  ASO  PtTTREnED  AKIMAL  MATTER^ 

Certain  diseases  to  which  animals  are  liable^  such  as  Fsstis  BOVOfA,  QUkN* 
nsBs,  and  rabies,  vitiate  the  blood  and  fluids  of  the  body,  and  act  as  poison^ 
on  man  when  introduced  through  a  wound  or  even  by  direct  application  to  an 
ulcerated  or  any  other  absorbent  surface,  e.  g.  the  mucous  membrane.  Th^ 
Malignant  pustule  is  a  disease  induced  by  this  kind  of  poisooinff.  It  is 
marked  by  diffused  inflammation  of  the  cellular  membrane— the  production  of 
phlyctenae,  and  abscesses  terminating  in  gangrene  and  death*  A  disease  Which 
affects  horses,  known  under  the  name  of  glanders  or  fabcinoma,  has  been 
frequently  transmitted  with  fatal  consequences  from  these  animals  to  man.  In 
pustular  glanders,  the  nostrils  of  the  horse  dischaige  a  sanious  purulent  matter 
in  which  the  animal  poison  resides.  In  the  more  severe  cases,  the  mucoiis 
membrane  becomes  gangrenous,  and  the  disease  runs  through  its  course  with 
iatal  rapidity.  The  chronic  state  of  this  disease  in  the  animal,  is  known  under 
the  name  of  jphrcy.  The  period  of  incubation  of  this  poison  in  the  human  sub- 
ject, is  about  four  or  five  days.  There  are  rigors  and  severe  pains  in  the 
limbs  — the  inoculated  part  becomes  inflamed,  and  suppurates,  the  inflamma- 
tion extends  to  the  absorbents,  the  lining  membrane  of  the  nose  and  the 
trachea ;  there  is,  at  the  same  time,  a  copious  dischaige  from  the  noetrils. 
A  pustular  eruption  spreads  over  the  body,  and  gaqgrenous  abscesses  show 
themselves.  There  is  diarrhoea,  with  bloody  stools,  and  a  dry  black  tongUe':-— 
delirium  and  stupor  precede  death.  (Gregory's  Practice  of  Medicine,  239.) 
It  rarely  happens  that  the  patient  recovers : — of  fifteen  cases,  it  was  observed 
that  only  one  survived,  and  two-thirds  of  the  recorded  cases  proved  fatal  before 
the  seventeenth  day. 

Inoculation  with  animal  matter  in  a  ptUrefied  state  is  also  liable  to  produce 
inflammation  of  the  cellular  membrane,  enlargement  of  the  glands,  and  sup- 
purative fever.  Cooks  and  butchers  are  exposed  to  these  accidents,  and  in 
some  £ases  no  kind  of  treatment  has  sufficed  to  avert  a  fatal  result.  The 
punctures  received  during  diasection  are  often  attended  with  severe  inflamma- 
tion of  the  absorbents,  swelling  of  the  glands,  abscesses,  and  irritative  fever, 
passing  to  low  typhus,  proving  fatal.  The  period  of  incubation  in  these  cases 
is  from  twelve  to  forty-eight  hours.  Pain  and  swelling  first  appear  in  the 
wound,  and  then  extend  to  the  absorbent  vessels.  Death  takes  place  in  from 
three  to  seven  days :  in  one  instance  it  occurred  in  forty  hours.  These  effects 
have  not  been  in  all  cases  traced  to  z  putrefied  state  of  the  body  and  the  ino' 
culation  of  decomponed  animal  matter.  (See  Lancet,  April  17, 1847,  p.  42il.) 
On  the  contrary,  it  is  often,  in  recent  subjects,  before  putrefaction  has  com'* 
menced,  that  the  most  serious  effects  are  produced  by  an  accidental  puncture 
received  in  dissection.  In  these  instances,  the  effect  can  only  be  ascribed  to 
the  generation  by  disease  of  a  specific  animal  poison.  It  has  been  observed 
that  those  punctures  which  are  received  in  the  dissection  of  subjects,  who 
have  died  from  peritoneal  inflammation,  although  the  bodies  may  be  recent, 
are  very  liable  to  be  followed  by  the  most  serious  consequences*  The  bodieil 
of  females  that  have  died  of  puerperal  fever  have  thus  ftimished  the  most 
deadly  poison.  I  have  known  death  to  take  place  in  more  than  (me  instance 
from  sliffht  wounds  received  under  these  circumstances.  (See  also  a  case  by 
Mr..Coues,  Med.  Ghir.  Rev.  vii.  p*  307 ;  aild  Chelius's  Surgery,  Amer.  edit# 
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voL  L  p.  MB.)  Wheneyer  ikete  is  an  almmon  of  the  fingers;  it  ie  alw^ 
danraons  to  allow  the  hands  to  come  in  contact  with  morbid  or  diseased 
fiiii&  A  case  in  which  poison  wms  tfius  communicated  by  the  discharges 
attending  the  delivery  of  a  female  will  be  foand  in  the  Medical  Gazette  (voL 
zxxvii.  1088.) 

Whatever  difference  of  opinion  may  exist  respecting  the  presence  of  an 
animal  poison  in  dead  bodies  generally,  there  can  be  no  doubt  of  its  existence 
in  cases  of  death  from  inflammation  of  the  serous  membranes,  as  the  dan- 
ger from  inoculation  is  observed  to  be  great  in  proportion  as  the  inspection  of 
the  body  is  recent 

The  best  plan  of  treatment  in  inoculation  by  animal  matter,  is  to  apply  a 
ligature  above  the  wound,  so  as  to  prevent  the  return  of  the  blood,— to  en- 
large the  opening,  wash  the  wound  in  warm  water,  and  allow  it  to  bleed 
freely.  The  application  of  caustic  is  of  questionable  utility.  Absorption 
does  not  appear  to  take  place  very  rapidly  in  these  cases :  but  the  rapidity 
of  thisprocess  is  found  to  be  greatest  when  the  stomach  is  empty. 

One  animal  pibison,  arising  apparently  from  a '  vitiated  state  of  the  fluids, 
requires  to  be  especially  noticed,  namely,  Rabies  Canina. 

RABIES  CAMINA.      HYDROPHOBIA. 

The  frequency  of  death  from  this  cause,  and  the  fact  that  fatal  cases  by 
hydrophobia  are  invariably  made  a  subject  of  inquiry  before  the  coroner, 
render  it  necessary  to  make  a  few  observations  on  the  effects  of  this  remarka- 
ble animal  poison. 

Hydrophobia,  or  the  dread  of  water,  is  the  main  pathognomonic  character 
of  the  disease  produced  in  the  human  subject  by  the  poison  of  rabies,  al- 
though this  symptom  may  be  present  in  other  morbid  states  of  the  nervous 
system.  It  is  singular  fliat  the  symptom  by  which  the  poison  thus  manifests 
its  presence  in  the  human  subject,  it  not  met  with  in  the  animals  which  im- 
part it ;  for  they  have  been  observed  to  drink  fluids  without  repugnance  until 
within  a  short  period  of  their  death.  Mr.  Youatt,  who  had  much  experience 
on  this  subject,  never  witnessed  hydrophobia  (t,  e.  the  dread  of  water)  in  any 
animal :  it  was  observed  only  in  man.  Rabia  dogs  commonly  have  an  insa- 
tiable thirst  and  drink  water  very  readily. 

Rabies,  or  the  disease  which  generates  the  hydrophobic  poison,  occurs 
Bpontaneounly  in  the  dog,  fox,  wolf,  jackal,  and  cat.  It  is  more  commonly 
witnessed  in* the  dog-kind  (genus  Canis,)  but  the  disease  in  man  is  said  to  be 
produced  more  uniformly  and  rapidly  from  the  bite  of  a  rabid  cat,  than  from 
diat  of  a  rabid  dog.  The  poison  may  infect  and  produce  fatal  effects  on  man. 
and  herbivorous  animals,  as  the  horse,  tlie  ox,  the  sheep,  and  the  pig ;  but 
there  is  no  authentic  instance  known  of  its  having  been  communicated  by 
these  animals  to  others,  nor  has  it  ever  been  observed  to  arise  spontaneously 
in  man  or  in  herbivorous  animals ;  although  Mr.  Youatt  states  that  the  saliva 
of  a  rabid  ox  produced  rabies  in  a  dog  inoculated  with  it.  The  poison  is 
transmitted  through  the  saliva :  but  in  what  way  the  secretion  is  rendered 
poisonous  by  disease  in  the  animal,  or  what  is  the  exact  nature  of  the  poi- 
sonous agent,  it  is  impossible  to  say.  Some  pathologists  think  that  the  poison 
really  exists  in  the  mucous  secretions  of  the  trachea  and  bronchia,  and  that  it 
becomes  merely  mixed  with  the  saliva.  ^  In  the  human  subject,  the  local  effects 
in  the  part  bitten  are  commonly  slight,  but  in  an  interesting  case  reported  by 
Mr.  S.  WeUs  of  Malta,  where  a  woman  was  bitten  by  a  cat,  the  hand  swelled 
greatly  after  the  bite,  the  pain  and  swelling  extended  to  the  shoulder,  and  she 
was  obliged  to  carry  her  arm  in  a  sling  for  a  fortnight.  This  lady  was  seized 
with  the  usual  symptoms  in  about  four  months,  and  died.    The  cat  had  been 
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UttMi  bf  «  rtbkl  iog  tireiitf^M^  dqrt  prenoudf •   (MM.  Ou.,  T<d.  xl.  pate 

lis.) 

Tnere  is  fonw  dlfferenee  of  opinion,  w  to  whether  the  dieeaae  een  be  eon- 
iwyed  withont  a  wo«nd  or  abtasion  of  the  skin.  A  wound,  however  triml, 
8«eh  as  an  abraded  pimple,  undoubtedly  suffices  fpr  inoculation,  provided  Ae 
saliva  of  the  animal  has  come  dirscdy  in  contact  with  it  The  Hon.  Mrs. 
Duff  died  of  hjdn^hobia  from  this  cause.  She  had  been  in  the  habit  of 
blowing  a  French  poodle  to  lick  her  face.  It  lidced  the  abraded  surface  of  a 
pimple,  and  led  to  inoculation  With  the  saHva,— producing  subsequentlj  hydro- 
phobia and  death.  This  is  not  only  a  most  disgusting,  but  a  dangerous  practice : 
as^  it  is  impossible  to  say  whether  ihs  saliva  of  an  animal  be  or  be  not  in  a 
morbid  condition.  The  fine  skin  of  the  lips  will  even,  in  an  unabraded  state, 
absorb  the  poison.  Dr.  Oolles  met  with  the  case  of  a  young  girl  where  the 
contact  of  tae  sahva  of  a  rabid  dog  thus  led  to  a  fatal  attack  of  hydrophobia. 
(Lectures  on  Surgery,  i.  83.)  Applied  to  the  rough  unbroken  skin,  the  poison 
might  have  been  without  effect;— at  least  no  instance  is  known  of  hydropho- 
bia having  been  thus  produced.  When  the  inoculation  takes  place  by  a  bite, 
the  slightest  abrasion  of  the  cuticle  will  suffice  for  absorption.  If  the  tooth 
should  have  perforated  articles  of  clothing  before  meeting  the  skin,  it  is  possible 
that  the  mucous  secretion  may  have  been  entirely  wiped  from  it  This  will 
explain  why  among  a  number  of  persons  bitten  by  ibe  same  animal,  many  will 
escape,  while  one  or  two  may  suffer  from  hydrophobia,  and  all  other  animals 
bitten  by  it  will  have  rabies.  According  to  Professor  Colics,  the  number  of 
escapes  in  the  human  subject,  is  as  fifteen  to  one  attacked.  This  circumstance 
also  accounts  lor  the  apparent  success  of  numerous  so-called  preventives  or 
antidotes: — the  poison  may  not  really  have  been  introduced  by  the  penetration 
ef  the  tooths  The  hydrophobic  poison  must  be  of  a  most  subtle  nature ;  for, 
like  that  of  venomous  serpents,  the  minutest  quantity  will  suffice  to  produce 
the  disease. 

Period  of  aC/acJ:.— The  period  of  inetdfotion  in  the  human  subject  appeaie 
to  be  tolerably  well  settled.  The  disease  makes  its  appearance  most  commonly 
in  from  ihirif  to  nxty  days  after  the  introduction  of  the  poison*  Dr. 
Gregory  places  the  average  at  forty  days  or  six  weeks,  after  which  the  chances 
of  escape  are  greatly  increased.  The  shortest  period  at  which  Ac  disease 
manifested  itself,  was  twenty-one  days:  and  the  longest  twelve  months  (in  a 
ease  of  Mr.  Cline's;)  although  in  some  instances  it  is  stated  not  to  have  ap- 
peared until  eighteen  months  after  the  bite.  fColles,  op.  cit  85.)  In  the  dog 
and  cat,  the  earliest  period  of  attack  after  tne  bite  was  fourteen  days ;  the 
average  time  is  five  or  six  weeks.  , 

As  a  proof  of  the  remarkable  nature  of  the  hydrophobic  poison,  there  is 
often  no  local  irritation  during  this  long  period  in  the  part  bitten ;  although  it 
can  hardly  be  said  to  be  removed  by  absorption,  because  on  the  commence- 
ment of  the  symptoms,  pain  is  usually  felt  at  the  part,  with  numbness  eztencting 
up  the  limbs  in  Uie  course  of  the  nerves.  Unlike  the  animal  poisons  already 
considered,  the  absorbent  vessels  do  not  become  inflamed  or  in  any  way 
affected.  The  bite  commonly  heals  readily,  and  without  any  unpleasant 
symptom. 

Symptoms  in  man»<->-At  the  commencement  of  the  disease,  the  cicatrix  of 
the  wound  sometimes  becomes  inflamed— -a  creeping  sensation  as  of  coldness 
or  numbness  extends  from  it  up  the  limb  to  the  trunk-— the  patient  becomes 
resdet^  and  irritable;  his  senses  are  morbidly  acute;  he  dislikes  the  smell  of 
any  familiar  substances,  and  &e  reflection  of  light  from  polished  surfaces;  his 
pupils  are  dilated,  and  his  countenance  expressive  of  timidity  and  great  anxiety. 
He  sits  in  a  cowering  posture  and  shudders  when  any  (me  approaches  him. 
The  patient  has  been  observed  to  shrink  sometimes  under  the  bed-elothes  in 
89 
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ihemottdraidfia  state  ^fNir.  TbelinlfljnplomiBtl»D«k0<if  BieiiiiiMdU 
waa  that  eailj  in  die  BMMninf  lua  vakc  IbiiDd  mm  alaimed  at  the  appeanmea 
af  aoBie  treea  whidi  were  near  to  &  window  af  the  loom  whan  he  alapl,  and 
whiefa  he  hanated  were  people  lookipf  in.  The  attack  whieh  paoTed  latd  to 
thia  noUeman  in  Cavda  in  1810,  ia  attribntad  to  hia  having  been  bitten  in  the 
thumb  by  a  tame  fox,  aiz  or  aeven  weeka  belme  hia  aeinvre.  The  ajrmptoma 
abore  deacribed  are  leneraUj  preceded  by  headaeht  langnor,  and  depieaaimi 
of  apiiita.  The  reapiration  ia  hurried  and  gaapiof ;  dim  ia  a  aiwpicion  of 
thoae  aboot  him,  and  the  patient  feela  a  aenaeof  oppreaaionin  theepigaatrineiL 
There  ia  thirst;— 4he  aalira  beoomea  increaaed  in  quantiQr,  is  veij  riaeid,  and 
eacapei  from  the  month  iaa  frothy  atate.  It  ia  thia  whiefa  renders  breathing 
somewhat  diffiodt,  incresMng  die  gasping  of  the  patient,  and  it  has  thus  given 
rise  te  the  idea  of  his  baihing  like  an  animal.  Notwithatandiog  the  thint,  he 
ia  quite  incapableof  drinking:—- the  eight  of  fluid  commonly  oceaaiona  apaams 
•f  die  throat  and  diaphragm,  with  Tiolent  ooavulaions.  Owing  to  the  ex* 
tremely  irritable  and  excited  etete  of  the  patient,  a  current  of  air,  or  the  noiae 
of  water  or  liqnida  being  poured  from  one  reaaei  te  another,  brings  on  an 
attack*  There  is  comm<mly  no  attempt  to  injure  thoae  about  him.  There  is 
no  madness,  the  mind  generally  remaina  clear  until  the  laat,  and  there  ia  very 
seldom  delirium.  Increased  exi&itement  and  not  debility  appears  to  be  the  main 
feature  of  the  diseaae.  The  padent  commonly  dies  exhausted  by  die  frequent 
apaamodie  attecks  in  from  two  to  five  days*  Very  often  death  tekea  frface  in 
less  than  two  days,  during  a  violent  convulsive  fit  The  diaeaae  is  uniformly 
fatel :— 'there  ia  no  authentic  instance  of  recovery  known.  Mr.  Youatt  gives 
the  following  summary  of  itt  duration.  In  man  it  has  run  ite  course  in  twenty* 
four  hours,  and  rarely  exceeds  seventy-two ;  in  the  horse,  from  three  to  four 
days;  in  the  sheep  and  ox,  from  five  to  seven;  and  in  die  dog,  from  four  to  six 
da3rs. 

Pott-moriem  appearanre^i — All  that  has  been  observed  on  inspection  was  a 
reddened  or  inflamed  condition  of  the  mucous  membrane  covering  die  epiglottis, 
larynx,  pharynx,  and  of  the  cardiac  orifice  of  the  stomach.  In  one  case  Mr. 
Curiing  found  a  very  enlarged  condition  of  the  mucous  folUcles  of  the  phaiynx 
and  la^nx.  (Med.  6az.  xviii.  73fl.)  There  are  no  well-marked  morbid  ap- 
pearancea  of  the  brain  or  spinal  manow.  It  is  said  that  the  medulla  oblongata 
has  been  found  inflamed,  but  ih  other  instances  there  haa  been  no  change. 

TnBATHBNT.— The  treatment  of  hydrophobia  by  every  variety  of  agent  has 
hitherto  proved  unsuccessful.  £ven  the  new  and  po wer^l  agent,  ether^vapour, 
failed  to  prevent  the  occurrence  of  the  spasmodic  attacks^  (Med.  Gaa.  xl. 
lid.)  It  is  to  the  prevention  of  the  disease  that  attention  most  be  chiefly 
directed :  and  experience  shows  that  the  effectual  and  speedy  excision  of  d4 
bitten  part)  wherever  situated,  is  the  only  measure  which  promises  a  hope  of 
suc^sst  Caustic  may  be  employed  with  it,  but  it  is  entirely  useless  «rithout 
excision*.  Professor  Golles  has  known  Uiis  plan  to  succeed  whisn  the  opera- 
tion was  pot  performed  until  seven  or  eight  days  afler  the  bite,  and  it  should 
even  be  tried  after  much  longer  periods  than  this :  for  there  is  reason  to  believe 
that  the  poiaon,  if  at  all,  is  only  very  slowly  removed  by  the  absorimita. 
Professor  Golles  proved  the  edicacy  of  excision  in  one  remarkable  instance. 
Three  persohs  were  bitten  by  the  same  dog  at  the  same  time,  two  of  diem 
suffered  the  part  jto  b^  tut  out,  and  they  escaped — ^the  thiitl  refused  to  submit 
to  the  operatioii,  had  hydrophobia  and  died»  (Op.  ciU  88.)  A  cupping  |^ss, 
or  other  partially-exhausted  vessel,  may  be  placed  over  the  bitten  part,  until 
excisibn  tito  be  iTeSorted  to,  or  a  ligature  may  be  applied  above  the  wound. 
Perhaps  hcresAer  some  means  may  be  discovered  of  counteracting  this  by 
another  aniittal  poiaon  of  a  mflder  kind,  just  as  the  vaccine  disease  counteracte 
small-pox. 
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Nniurk  of  ih9  poi«im.«-The  natore  of  Uits  poifon,  as  it  is  geaeiated  in  the 
.dog9  is  qaitB  rniknown.  It  is  very  probable  that  chemical  analysis  would  show 
the  eidstsace  of  no  important  lUfferenee  in  the  saliva  of  tl|e  animal,  whether 
ksallhy  or  diseased*  Dr.  Wright  believe  that  the  secretion  pontains  no  animal 
poison,  but  that  the  saliva  itself  possesses  ii|  an  undue  degree,  tl|e  physiological 
activity  whieh  is  natural  to  iu  (Lancet,  ^.pril  80,  1844,  1S4.)  We  have  not 
the  least  knowledce  of  the  morbid  condition  of  the  body,  requisite  for  the  pro<p 
duetion  of  the  hydrophobic  poisoB.  The  animal  n^ay  be  to  irfl  appearance 
healthy,  and  yet  the  saliva  will  possess  this  poisonous  proper^.  Hydropho* 
Ina  is  said  to  have  been  caused  by  the  bite  of  a  dog,  during  the  exciten|ei|t 
produced  by  its  fighting  with  aqother.  One  among  several  instances  is  quoted 
by  Dr.  Golles,  in  which  the  disease  was  communicated  by  the  bite  of  a  dog 
not  apparently  affected  with  rabies.  (Op.  cit.  ii.  89.)  Tha.t  it  is  a  specific 
poison  is  proved  by  many  facts,— among  others  by  the  following,  on  the  au-r 
Ihority  of  Professor  Coleman.  A  sow  was  bitten  while  pregnant,  and  the  whole 
litter  of  pigs  were  subsequently  seized  with  rabies.  (Med.-Ghir.  Rev.  vii, 
.286.  For  similar  cases  see  Med.  Gaz.,  Oct.  25,  1839.)  This  is  analogous  to 
the  trantmission  of  arsenic  from  the  modier  to  the  foetus  in  utero.  It  is  singular 
that,  among  the  precursory  symptoms,  pain  should  be  perceived  in  the  part 
bitten.  This  would  appear  to  show  that  there  must  be  a  peculiar  local,  as  well 
as  a  general  eflbct  on  the  system.  A  question  of  interest  in  relation  to  the 
tnnsmission  of  the  poison  through  differei|t  sepretions  may  be  noticed  :^t 
appears  to  be  specially  transmitted  thvoiigh  the  saUva*  A  f  hild  wss  fed  wid^ 
goat's  milk  up  to  the  time  at  which  the  animal  was  seiied  with  rabies ;  bi|t 
no  evil  effects  followed.  A  cow  had  been  bitten  by  a  dog  afiected  with  rabies. 
As  no  symptoms  immediately  appeared  in  the  animal,  Sie  milk  was  used  to 
feed  a  child,  aged  fifteen  months.  On  the  day  on  which  the  milk  was  so  em-t 
ployed,  the  animal  manifested  the  usual  signs  of  rabies.  The  parents  were 
very  anxious  about  their  child,  but  no  symptoms  indicative  of  hydrophobia 
appeared.  ^Ann.  d'Hyg.,  1946,  i.  146.^  Mr.  Steele  has,  however,  reported 
a  case  in  which  the  miJk  of  eifres  affectea  with  rabies  conimanioated  t^e  cUsease 
to  the  lambs  (see  Appendix  ;  also  Med.  Gaz.  xxv.  p.  160.) 

Symptoms  of  rabies  in  the  dos^. — In  the  first  stage'of  the  disease  the  animal 
appears  sick,  dull,  and  peevish,  but  becomes  playful  at  intervals.  He  does  not 
appear  to  know  those  to  whom  he  has  been  most  attached,  and  his  habits  are 
completely  altered.  He  snap^  at  the  ^ir  as  if  at  insects,  drinks  his  own  urine 
and  dung,  and  swallows  dirt,  straw,  and  all  articles  within  his  reach.  He 
soams  a^ut,  running  in  an  irregular  manner,  with  his  back  arched  and  his 
tail  drooping,  though  not  drawn  beneath  the  body :  he  runs  or  swims  through 
water  without  difficulty.  In  his  progress  he  avoids  other  dogs,  not  generally 
going  out  of  his  way  to  bite  them  ;  although  he  will  snap  at  them  and  bite 
them  i&  he  happens  to  come  near  them.  It  is  a  remarkable  fact  that  all  other 
dogs  avoid  him.  The  voice  is  altered  :  the  bark  is  between  the  ordinary  bark 
and  the  howl,  and  ends  with  a  short  peculiar  howl.  The  animal  does  not 
refuse  to  drink  water  even  to  the  last,  nor  does  he  foam  at  the  mouth  as  is  com? 
monly  supposed.  (See  Ghelius's  Surgery,  Am.  ed.,  vol.  i.  p.  399.)  The  dip? 
ease  in  the  dog  is,  therefore,  not  characterized  by  hydrophobia.  Dogs  are  afibcted 
by  several  diseases  resembling  rabies :  they  should  in  these  oases  be  secured  and 
watched.  The  animal  wastes  daily  in  strength,  and  generally  dies  suddenly 
in  from  six  to  eight  days  after  the  first  attack.  Ai\er  de^th,  the  fauces  generally 
exhibit  traces  of  ipflammation,  and  in  and  about  them  various  substances  are 
fonnd,  which  the  animal  has  not  had  the  power  to  swallow.  There  is  an  in- 
flammatory redness  of  the  lar3mx,  occasionally  extending  to  the  trachea. 
The  stomach  is  also  more  or  less  reddened,  especially  about  the  rugas ;  and 
all  kinds  of  extraneous  substances,  in  one  mingled  mass,  may  be  found  in  this 
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oigan.  Sir  Aidey  Cooper  in  one  insteaee  found  Uood  eiiMed  between  the 
mucous  and  muscular  coat  No  particular  appearances  have  been  lenukad 
in  the  brain^  except  in  some  instances  inflammation  of  the  membranes. 

The  dog  is  subject  to  rabies  at  any  period  of  the  year ;  aoeordiiu^  to  somet 
it  is  dependent  on  bad  food,  changes  of  heat  and  cold,  and  nnsatumed  semal 
desires.  Babies  is  popularly  regarded  as  being  more  frequent  in  suBOier 
than  at  other  seasons :  but  if  it  depended  on  heat  of  dimate,  it  would  be 
very  frequent  in  the  tropics,  whereas  it  is  much  more  rare  in  hot,  than  in 
cold  latitudes.  The  poison  of  venomous  serpents  which  abound  in  hot  eli- 
mates  is  not  more  destructive  to  human  life  than  the  poison  of  rabies :— Ae 
one  is  a  natural  and  the  other  a  morbid  secretion.  For  some  remaiks  on  tibe 
subject,  see  Med.  Chir.  Bev.  vii.  236;  also  Lancet,  May  1,  1847,  464.) 

It  is  an  important  question  whether  enraged  animals  may  not  have  this  poi-' 
son  generated  in  the  saliva.  Several  instances  are  on  record  which  cerlaudy 
bear  out  this  view.  A  man  set.  80,  was  admitted  into  St  Bartholomew's  Hos- 
pital, March  20, 1828.  About  ten  weeks  previously,  he  had  been  bitten  by  a 
cat  deeply  on  the  ring-finger  of  his  left  hand  and  upon  the  calf  of  his  kg, 
while  he  was  attempting  to  save  one  of  his  children.  This  child  was  like- 
wise bitten,  but  no  symptoms  had  shown  themselves.  It  is  not  stated  that 
the  cat  was  affected  with  rabies.  The  man  refused  to  have  the  wounded  part 
excised.  The  wound  healed  readily,  and  he  thought  no  more  of  it  until  the 
17th  March,  when  he  felt  a  stiffness  in  his  left  hand,  followed  by  pain  ^loot- 
ing up  his  arm.  The. pain  r^idly  increased  in  severity  until  the  day  of  his 
admission.  He  then  tried  to  swallow  some  wine  and  water ;  but  he  had  no 
sooner  taken  a  little  than  he  sprang  from  his  bed  in  strong  convulsions.  When 
brought  to  the  hospital  the  same  evening,  his  look  was  wild  and  anxious,  eyes 
staring,  pupils  dilated.  He  was  calm  and  rational ;  pulse  80,  and  foU'^  skin 
moist.  The  saliva  adhered  to  his  lips,  producing  the  appearance  of  frotfainf , 
and  it  was  with  great  difficulty  removed.  He  was  rather  thirsty,  but  the 
attempt  to  swallow  produced  spasms  of  the  muscles  of  the  throat  and  of  the 
diaphragm.  These  were  even  brought  on  by  any  one  passing  rapidly  near 
him.  He  died  on  the  21st,  the  fourth  day  from  the  first  appearance  of  the 
symptoms.  On  inspection,  there  were  marks  of  inflammation  at  the  back  of 
the  fauces,  not  extending  to  the  trachea  and  (esophagus,  but  strongly  marked 
in  the  bronchi  and  their  ramifications.  The  arachnoid  membrane  was  opaque, 
and  the  cerebral  vessels  congested :— similar  appearances  were  found  in  the 
spinal  cord,  but  they  were  not  very  strongly  marked.  The  marks  of  the 
wounds  were  scarcely  discernible.  (Med.  6az.  i.  517*)  The  bite  of  an 
enraged  dog  is  very  likely  to  cause  hydrophobia.     (See  p.  459.) 

POISON  OF  VBNOMOVS  SXRPSITrS. 

* 

According  to  Schlegel,  out  of  two  hundred  and  sixty^fliree  species  of  ser- 
pents, fifty-seven  only  are  venomous,  and  of  this  number  there  is  only  one, 
the  Common  Viper  (Upera  Benutj  Colvber  J^frt/«,)  which  is  met  with  in 
northern  latitudes.  This  animal  is  found  in  the  central  parts  of  Europe, 
including  England  and  Scotland.  In  southern  Europe  it  is  replaced  by  the 
Viptra  •Atpia  or  Aspic.  The  viper,  as  it  is  found  in  England,  is  about 
ei^rhteen  or  twenty  inches  long,  of  a  dusky-brown  colour  on  the  back,  along 
which  there  extends  a  chain  of  irregularly  rhomboidal  dark  brown  spots  from 
the  head  to  the  tail.    It  is  of  a  lighter  colour  underneath. 

The  gland  which  secretes  the  poison  in  venomous  serpents  is  situated  near 
the  orbit : — it  communicates  with  a  receptacle  or  sac  which  forms  anteriorly 
a  wide  duct  into  which  the  base  of  the  tooth  or  poison-fang  is  inserted.  The 
fang  has  a  curved  form,  is  exceedingly  sharp  at  the  point,  and  when  not  in 
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use,  lies  folded  alon^  the  upper  jaw.  In  the  rattle-snake  the  poison-fang  is 
more  than  an  inch  long — ^there  are  commonly  on  each  side  one  developed 
and  one  rudimentary.  The  base  of  the  tooth  is  perforated,  and  a  fine  canal 
extends  from  it,  terminating  on  the  anterior  or  convex  surface  of  the  tooth  by 
a  fine  oblique  aperture,  so  that  the  sharpness  of  the  point  is  not  interfered 
with.  When  the  animal  is  excited,  the  muscular  apparatus  which  raises  the 
tooth,  compresses  the  sac  containing  the  poison,  and  jerks  a  small  quantity 
through  the  canal  of  the  tooth  into  the  wound. 

The  effects  of  this  poison  vary  according  to  the  size  of  the  serpent  and  the 
size  of  the  animal  bitten.  Dum^ril  states,  that  the  l-250th  of  a  grain  of  the 
poison  of  the  viper  will  suffice  to  kill  a  small  bird.  (Elemens  des  Sciences 
Naturelles,  ii.  235.)  The  poison  is  in  small  quantity  and  slowly  secreted— 
the  sac  of  a  viper  rarely  contains  more  than  a  grain  ^nd  a  half.  It  is  therer 
fore  soon  exhausted,  and  after  the  animal  has  bitten  two  or  three  times,  the 
poison  appears  to  lose  its  virulent  power.  The  deeper  tl^  fangs  pierce,  and 
the  more  completely  the  part  bitten  is  included  within  the  animal's  jaws,  the 
more  dangerous  is  itie  bite.  In  winter  &e  poison  is  less  active  than  in  summer. 

The  effects  of  the  poison  of  venomous  serpents,  are  most  strongly  mani- 
fested when  it  has  been  introduced  through  a  wound,  and  the  larger  the  quan- 
ti^  the  more  serious  the  symptoms.  The  slight  injury  done  to  a  man  by  the 
bite  of  a  viper,  appears  to  be  owing  to  the  very  small  quantity  of  poison  ejected. 
According  to  Scnlegel,  whilst  a  single  bite  will  kill  a'  small  maramiferous  ani- 
mal or  a  bird,  it  requires  the  bite  of  three  or  four  vipers  to  kill  a  horse  or  an 
ox :  hence  it  happens  that  this  poison  is  rarely  fatal  except  in  very  young 
subjects. 

Symptoms  and  apjfearanres.^^The  more  rapidly  the  symptoms  appear, 
the  more  dangerous  they  are  likely  to  be.  Both  fangs  of  the  reptile  commonly 
enter  and  produce  two  minute  wounds,  from  which  only  one  or  two  drops 
of  blood*  may  at  first  issue — a  smarting  or  severe  burning  pain  is  immer 
diately  perceived,  the  part  begins  to  syreW,  and  an  (edematous  puffiness,  almost 
to  the  bursting  of  the  skin,  spreads  in  a  few  hours  over  the  lyhole  limb.  The 
course  of  the  lymphatic  vessels  becomes  indicated  by  the  red  lines  of  infiam-r 
mation :  the  glands  swell.  There  is  fever  with  deliriuni ;  small  pulse,  with 
pain  in  the  region  of  the  heart,  and  convulsions.  These  symptoms  are  attended 
with  a  feeling  of  anxiety  and  lassitude ;  laborioi^s  respiration ;  thirst,  nausea^ 
Tomiting  and  syncope.  Death  from  ^e  bite  of  a  viper  has  been  known  to 
occur  in  about  thirty-six  hours.  If  the  individual  survive  the  first  effects,  the 
wounded  part  may  become  livjd  and  gangrenous  ;  and  l}e  may  sink  under  the 
irritative  fever  set'  up.  According  to  Pontana,  out  of  more  that  sixty  cases, 
only  two  were  fatal,  and  in  one  of  these,  gangrene  commenced  in  the  wound 
in  three  days,  and  the  person  died  in  twenty  days.  In  one  instance,  a  wo? 
man,  aet.  64,  died  in  thirty-seven  ho^rs,  af^r  having  been  bitten  on  the  thigh 
by  a  viper.  (Chelius's  Surgery,  Am.  ed.,  vol.  i.  p.  889.)  4  ^^^^  ^^^  ^^^ 
curred  a  few  years  since  at  St.  Bartholomew's  Hospital,  in  which  the  pain 
and  swelling  of  the  arm  were  followed  by  erysipelas  and  sloughing. 

Such  serious  effects,  however,  are  by  bo  means  common.  A  few  years 
since  I  saw  a  girl  who  had  been  bitten  in  the  lip  by  a  caged  viper,  an  hour 
after  the  occurrence,  and  the  upper  lip  had  swollen  to  nearly  the  size  of  the 
fist,  producing  great  deformity.  In  this  case  there  was  some  febrile  irritation 
which  disappeared  in  a  few  days. 

With  the  exception  of  slight  local  and  general  irritation,  it  is  rare  to  hear  of 
any  iU  effects  following  the  bite  of  &e  common  viper,  A  case  is  reported  by 
Mr.  Ta3aiton,  in  which  a  young  man  was  bitten  by  a  viper  in  the  thumb  of  the 
fjght  hand.  The  part  began  to  swell  in  ten  minutes.  He  was  then  seized 
with  vomiting  and  purging.    Half  an  hour  afler  the  accident,  he  was  found 

39* 


462  POISON  OF  THE  EATTLE-SHAKE.      TREATMENT. 

with  lividity  of  the  skin,  and  the  tongue  was  so  swollen  that  llwre  was  diffi- 
culty in  speaking.  There  was  great  prostration  of  strength,  and  the  hand  and 
arm  became  much  swollen.  Ammonia  and  opium  were  given ;  fomentations 
were  applied  to  the  arm;  but  the  swelling  did  not  subside  for  a  weeky  and 
vesications  formed  around  the  wrist    (Med.  Gaz.  zii.  464.) 

The  bite  of  the  Rattls-snakb,  (Crotalus  Horridus,  and  C.  Duussusy)  or 
of  the  Cobra  di  Capbllo,  produces  symptoms  the  same  in  kind,  but  much  move 
severe  and  speedy  in  their  progress.  It  may  cause  death  almost  immediately^— 
within  a  few  hours  (see  Lancet,  Sept.  21,  1839, 029,)  or  as  a  remote  effect  by 
leading  to  the  sloughing  of  the  cellular  tissue  of  the  limb.  Small  animals  dw 
in  a  few  minutes.  In  an  experiment  on  a  small  rabbit,  the  animal  was  bitten 
by  a  rattle-snake,  it  fell  on  its  side,  and  died  speedily  in  eonvulsionsy— 4he 
abdomen  becoming  considerably  distended  before  death.  In  man^  nausea  and 
great  depression  are  among  the  early  symptoms.  The  member  bitten*  and 
sometimes  the  whole  of  the  body,  begins  to  swell  immediately  after  the  wound 
is  inflicted. 

In  a  case  in  which  a  man  was  bitten  twice  in  the  hand  by  a  Ratti.e<«kakb, 
(Crotalus  Horridus,)  the  first  symptom  remarked  was,  incoherence  of  language 
and  apparent  intoxication.  In  half  an  hour  the  hand  began  to  swell,  then  the 
fore-arm,  and  the  pain  extended  to  the  axilla.  In  two  hours  the  skin  was 
cold,  and  the  patient  complained  of  sickness :  syncope  supervened.  The  day 
following  there  was  considerable  extravasation  of  blood  beneath  the  skin. 
Vesications  appeared  on  the  wounded  extremity,  followed  by  abscesses,  slough- 
ing, diarrhcBa,  and  delirium,  in  which  state  he  died  eighteen  days  after  the 
bite.  The  only  morbid  appearance  was  tuigidity  of  the  vessels  of  the  brain. 
(A  very  full  account  of  this  case  will  be  found  in  Chelius's  Surgery,  Am.  ed., 
vol.  i.  p.  393.)  In  the  case  of  Mr.  Drake  who  died  in  nine  hourn  from  the  bite 
of  a  rattle-snake,*— the  membrane  covering  the  brain  and  spinal  cord  had  a  red- 
dish tinge.  This  formidable  poison  appears  to  act  by  completely  destrojring 
the  vitality  of  the  blood. 

rSee  a  Memoir  on  the  poison  of  the  C.  durissus  by  Dr.  R.  Harlan.  Trans. 
Am.  PhU.  Soc.  N.  S.  III.  300  and  400— G.] 

Trxatkbnt. — The  immediate  application  of  a  ligature  between  the  part  bitten 
and  the  heart,  or  of  a  cupping-glass,  in  order  to  prevent  absorption.  The 
wound  should  be  enlarged  and  well  washed.  If  absorption  has  taken  place, 
and  the  limb  is  swollen,  the  whole  of  the  ski]\  may  be  smeared  with  oil,  and 
attention  must  be  directed  to  the  constitutionsd  s3rmptoms.  Brandy  and  am- 
monia may  be  given  to  prevent  depression.  Strong  acetic  acid  which  coagu- 
lates the  poison,  may  be  applied  when  the  person  is  seen  soon  ai\er  the  acci- 
dent 

Nature  of  the  poi$on*^-The  poison  of  the  ratde-snake,  according  to  Schlegel, 
(Physiognomy  of  Serpents,  by  Traill,  p.  48,)  is  in  its  fresh  state  a  transparent, 
limpid  fluid  of  a  greenish-yellow  colour,  slightly  viscid,  though  less  so  than 
the  saliva  which  it  very  much  resembles.  When  dried  it  becomes  viscid,  and 
sticks  firmly  to  substances, — it  evaporates  without  inflaming ;  it  is  diffusible  in 
water,  but  becomes  opaline  when  shaken  with  it.  It  has  neither  an  add  nor 
an  alkaline  reaction,  and  appears  to  be  merely  a  mucous  secretion- ;  it  has  no 
odour,  nor  any  taste.  Russell  applied  one  drop  of  the  poison  of  the  Cobra  di 
Capbllo  to  his  tongue  and  found  it  tasteless.  It  is  commonly  said  that  it  may 
be  swallowed  with  impunity,  but  Dr.  Hering  found  while  residing  at  Surinam, 
that  on  taking  even  small  doses  of  it,  much  diluted  with  water,  very  perceptible 
efiects  were  produced ;  such  as  pains  throughout  the  body,  abundant  secretion 
of  mucus  from  the  nose  and  OBSophagus,  and  diarrhcda.  It  is  not  certain  that 
the  poison  which  is  said  to  have  been  swallowed  with  impunity,  would  Inve 
produced  any  effect  had  it  been  iatroduced  into  a  wound.    Dr.  Meade  de- 
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8eiibe»  the  v^r-|X»tfpfi  ai  having  a  sharp  borBing  laste.  When  a  dn^  Uttdi« 
luted  was  placed  on  the  tongue,  the  cogiau  beeame  swetteB*  and  there  was  a 
sensation  of  soreness  whkh  remained  fSt  two  days. 

One  remarkable  circumstance  ist  that  the  poison  retains  its  yimleBce  even 
when  dried.  Borne  of  the  dried  poison  of  the  Gobsa.  ni  Gafeuuh  which  had 
the  appearance  of  small  fragments  of  gum  arabic,  was  found  by  Dr.  Ghadstison 
to  have  retained  its  properties  for  fifteen  years.  A  grain  and  a  half  dissolved 
in  ten  drops  of  water  was  introduced  beneath  the  skin  of  a  rabbit.  In  eight 
minutes  the  animal  became  leeble,  and  there  were  twitches  of  the  body;  it 
beeame  torpid,  there  was  great  difficulty  of  breathing,  and  it  died  in  twenty^ 
seven  minutes,  without  becoming  insensible.  The  poison  caused  death  by 
paralyzing  the  muscles  of  respiration.  (On  Poisons,  020.)  It  is  probable  that 
the  virulence  of  the  poison  differs  in  different  varieties,  but  nothing  certain  is 
known  on  this  point  The  Rattle«snake  of  America,  and  the  Gobra  di  Gapello 
of  India,  are  the  most  formidable  of  the  tribe.  There  is  no  known  ant^ole 
to  this  poison.  The  serpent-charmers  of  the  East  secure  themselves  from 
injury  by  removing  the  poison-fangs,  or  by  causing  the  snake  to  exhaost  itself 
by  biting  other  animals  before  proceeding  to  handle  it. 

POISON  OV  VBHOIIOVS  GMITSTAOBA  ANB  DreXGTS. 

The  Scorpion  of  the  East  and  West  Indies  and  Africa,  has  a  poison-gland 
in  the  last  joint  of  its  tail,  connected  by  means  of  a  chiet  wi^  the  hoUow  sting. 
The  poison  is  not  fatal  to  large  animals,  but  it  produces  severe  pain,  sweUing, 
and  erysipdatoos  inflammation  of  the  Hmb.  A  lady  at  Kingston,  in  Jamaica, 
was  stung  by  a  scorpion  in  the  foot,  above  the  little  toe.  The  part  became 
'  instantly  red  and  painful,  and  soon  ailerwards  livid.  The  pain  increased  in 
severity,  extending  upwards,  diffusing  itself  about  the  pk  of  me  stomach,  neck 
and  throat,  attended  with  depression,  tremors,  and  cold  perspiration.  As  the 
pain  passed  the  abdomen,  it  occasioned  violent  purging  and  fainting,  which 
ceased  on  its  advancing  higher.  This  lady  did  not  recover  for  £irty-six 
hours.  Some  years  since  a  man,  stung  by  a  scorpion,  was  admitted  into  the 
London  Hospital.  The  hand  and  arm  were  much  swollen  and  inflamed,  and 
there  was  great  nervons  depression ;  but  these  symptoms  soon  subsided.  (See 
Chelius's  Surgery,  Am.  ed.,  vol.  i.  p.  387.).  I  have  met  with  no  case  reported, 
in  which  the  bite  ofthe  scorpion  has  proved  fatal ;  but,  according  to  Kirby  and 
Spence,  the  black  scorpion  of  Geylon  frequently  inflicts  a  mortal  wound. 

The  ScoLOPKNDRA  of  South  America  and  the  West  Indies,  secretes  a  poison 
near  the  root  of  its  strong  horizontal  pincers,  which  are  tubular  fangs.  The 
wound  inflicted  by  it  is  attended  with  the  same  effects  as  the  sting  of  the  scor- 
pion. The  scolopendra  of  Britain,  being  very  small,  can  do  no  injury:  but 
Dr.  Traill  speaks  of  one  that  came  alive  in  a  ship  from  Jamaica  to  Liverpool, 
which  could  extend  its  body  to  more  than  a  foot  in  length,  and  could  take  con- 
siderable leaps. 

[During  a  residence  in  one  of  the  West  Indian  Islands,  I  heard  of  a  case  of 
death  from  the  bite  of  a  Scolopendra,  and  in  this  city  a  man  lost  an  eye  from 
a  bite  of  one  which  came  alive  in  a  vessel  from  India.— 6.] 

The  Spidbr  secretes  a  poison  which,  when  discharged  through  its  fangs, 
kills  flies  and  small  insects.  Some  spiders  in  tropical  climates  are  capable  of 
inflicting  severe  wounds.  The  Tarantula  of  Southern  Italy  produces  no  in- 
jurious effects  in  the  human  subject  by  its  bite. 

The  Aroas  Pbrsicus  is  one  of  the  ArachnidsB  found  only  m  the  East.  It 
has  eight  legs,  and  is  furnished  with  a  sucker.  Its  bite  is  poisonous,  producing 
low  fever. 

The  Bbb,  Huxblb  Ebb,  the  Wasp  and  Hornbt,  secrete  a  very  acrid  poison. 
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producing  the  most  intense  pain  and  swelling  of  the  part  stung.  Severe  inflam- 
mation of  the  part  has  been  known  to  follow,  but  this  is  rare.  The  poison- 
bag  is  in  the  taU^  and  is  connected  with  the  sting.  I  found,  by  causing  a  wasp 
Co  sting  litmus  paper,  that  the  poison  was  acid.  It  is  well  known  that  oil  or 
alkalies  speedily  relieve  the  [lain,  and  this  may  be  accounted  for  by  the  neu- 
tralization of  the  poison.  The  poison  from  one  or  a  few  of  these  insects,  is 
in  too  small  a  quantity  to  do  injury  to  man  or  the  larger  mammiferous  animals; 
but  instances  are  recorded  where  death  has  been  prt^uced  by  the  stinging  of  a 
whole  swarm.  Dr.  Gibson,  however,  mentions  the  case  of  a  lady,  mU  69, 
who  died  in  fifteen  minute^  after  receiving  the  sting  of  a  yellow  wasp  while 
icngaged  in  drying  apples ;  and  one  instance  is  reported,  where  a  female  lost 
her  life  by  die  sting  of  a  bee  in  the  (esophagus,  which  she  swallowed  in  a  piece 
of  honeycomb.  In  his  Lectures  on  Sui^ry,  Mr.  Lawrence  describes  the  case 
of  a  gentleman  who  was  stung  about  the  throat  and  chest  by  a  great  number 
of  bees,  while  he  was  endeavouring  to  raise  a  bee-hive  which  had  fallen  over. 
To  those  who  ran  to  his  assistance  he  said  he  felt  himself  sinking  or  dying; 
the  action  of  the  heart  began  to  fail,  the  pulse  sank,  the  breathing  became  in- 
terrupted, there  was  great  anxiety,  with  nervous  agitation  and  darm,  and  he 
died  in  about  ten  minutes.  (Chelius's  Surgery,  Am.  ed.,  voL  i.  p.  387.) 
There  can  be  no  doubt  from  the  intense  pain  and  irritation  produced  by  die 
imponderable  quantity  of  poison  discharged  through  the  minute  sting,  that  it 
must  be  capable  of  producing  formidable  effects  by  concentration. 

The  common  Gna7  and  me  Mosquito  {Culex  pipiens^  are  well  known  to 
produce  irritating  bites :  they  have  no  special  sting,  but  tney  infuse  a  poison 
into  the  wound  by  their  lancet-shaped  suckers,  which  has  the  effect  or  accu- 
mulating the  blood  around  the  part  bitten.  The  bites  of  other  insects,  like 
those  of  the  Harvest  Bug  {iScarus  avZumnalU^  are  very  irritating,  but  they 
are  free  from  danger.  - 

The  reader  wiU  find  spme  curious  information  on  animal  poisoiis  in  Traill's 
Oudines  of  Medical  Juri8pru4ence,  and  Che|ii}s's  Surgery,  Iqc.  cit. 
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NARCOTIC   POISONS. 


CHAPTER  XXXV, 

QBMUIAL  REMAlUeS  ON  MARCOTIC  FOIiOII*— OPIUM— PBOPORTION  OF  MORPHIA  COS* 
TAIHBO  IN  IT— 60UI9IUTT  IN  WATBR  AND  AI^COBOIr- -LAVDAHUM-HnrMrrOMB— P»- 
lUOD  OP  C0MMNNCBM«N1^--THBIR  RAPID  AND  ALOW  AOCISIfON— DIATH  AyTBR  RBBUft- 
nON— IHAiQN09IS  OP  POISONING  BY  OPIUM— Cmomc  POIRONINO— -0P1IIM-«ATRW— 
POiT-PORTRM  APPBARANCBIH-QUANTITT  BBQWRBP  TO  DRBTROV  LIPR-— ORATE  PROM 
MfALL,  AND  RROOVRBV  PROM  LAROR  D08R8»HX)N]>IT10NB  WHICH  MODIPT  T8B  RPPRCTS. 
OP  OPIUM— m  ACTION  ON  IfiPAinrS— SFPHCTB  OP  UTIDRD  DOBRR— PRRIOD  AT  WHICH 
DRATH  TAER8  f»LACR — ^TRRATMRNT— RRCOVBRIRS— POIBONING  BV  POPyiRB  BOB 
PRBY'b  COBDiAli— DALBT'b  CARMlNATIVfr— PARRRORIO  RUZIR— BOTRr'b  COWDRR***-* 
OPIUM  LORRNORD  MORPHIA  AND  RB  BALTB— BPFBCTB  OP  ACBTATB  AND  MORIATN— 
ABSORPTION— BLACK  DROP— BRPATiyR  SOLUTION  BPPRUIB  OP  RXTHRHAL  APPUCA- 
TION— CODRU — NAROOTINA — TBRBAINA-^NARCCni— MBCONIA — MECONIC  ACID. 

Thr  efiectB  produced  by  the  NRrootic  cIrss  of  poisoHB  on  the  syBiem  hflve 
been  RlreBdy  described  (page  38,  Rnte.)  They  are  chiefly  refemUe  to  disorder 
of  the  brain  and  nervous  system.  The  most  prominfnt  syaiptamRy  are  bendacht 
giddiness,  paralysisi  insensibility  and  convttlsioR&  The  brain  is  the  oiigan,  upon 
which  a  narcotic  poison  chiefly  acts;  but  in  some  cases,  by  the  occurrence  of 
tetanus,  there  is  an  indication  of  a  renoote  eflfect  on  the  spinal  onarrow.  The 
distinction  between  irritant  and  narcotic  poisons  ie  well-niarlced,  so  iar  as  aymp^ 
toms  are  concerned.  Narcotic  poisons  are  entirely  destitute  of  any  acrid  or 
corrosive  properties:  they  have  no  local  chemical  action  on  the  mouth  and 
fauces,  and  they  very  rarely  give  rise  to  vomiting  or  diarriMsa.  When  they 
prove  fotal,  they  do  not  commonly  leave  any  well-marlted  post-mortem  appear- 
ances (p.  09,ante0  There  ia  sometimes  fulness  of  the  cerebral  vessels:  but 
extravasation  of  blood  is  very  rarely  observed.  It  is  usually  said  that  they  do 
not  produce  any  redness  of  the  mucous  membrane  of  the  stomach  or  intestines: 
this  appearance  has,  however,  been  met  with  on  several  occasionB  in  poisoning 
by  Prussic  acid.  Opium  does  not  cause  inflammation  of  these  organs,  and  when 
this  condition  has  been  found,  it  may  probably  be  ascribed  to  the  action  of  alco- 
hol, in  which  the  opium  has  been  dissolved. 

The  Narcotics  form  a  class  of  poisons  so  small  that  it  is  unnecessary  to  make 
any  subdivision  into  groups,  Toxicologists  differ  as  to  the  number  of  poisons 
belonging  to  this  class ;  but  all  agree  in  regarding  Opium  and  Prossio  acid  as  the 
most  important  in  the  series.  The  narcotic  passes  insensibly  into  the  narcotioo- 
irritant  class,  and  hence  there  Is  great  difficulty  in  assigning  its  exact  limit,  since 
poisons  of  the  latter  class  in  some  instances  act  more  violently  on  the  brain,  and 
in  other  cases  on  the  spinal  marrow.  In  the  list  of  substances  arranf^ed  among 
Narcotics  (p.  41,  ante,)  I  have  been  chiefly  guided  by  the  predominance  of  cere- 
bral symptoms 

OPIUM. 

General  ttmrnrki. — Opwm  is  a  solid  vegetable  extract — the  concrete  juice  of 
the  unripe  capsules  of  the  Pofwer  somniferum.    It  is  sometimes  taken  in  this 
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state  as  a  poi8on»  but  more  oomnnonly  In' solqtkin  in  alcohol  under  the  farm  of 
tincture— IfAPDANiTif.  Its  pcrisonoqs  properties  are  principalljr  due  to  the  pre- 
sence of  the  slkali.  Morphia^  which  exists  fn  it  in  the  state  of  a  soluble  salt,  being 

^  combined  with  a  particular  acid,  the  Meeomc.  Opium  contains  a  very  Tarlable 
proportion  of  morphia— tthe  quantity  varying  from  two  per  cent,  in  the  Bengal 
variety,  to  about  nine  per  cent  in  certain  varieties  obtained  from  the  Bast  Indies. 
According  to  some  chemists,  good  opium  will  jrield  from  ten  to  thirteen  per  cent 
of  morphia.  Dr.  Ure  states  that  it  is  difficult  to  procure  more  than  seven  per 
cent.  M.  Aubergier  says  that  he  has  lately  obtained  from  some  varieties  fifom 
17*83  to  13-87  per  cent  He  thinks  the  proportion  depends  less  on  climate  thaa ' 
on  the  species  of  poppy,  and  whether  it  be  of  the  first,  second,  or  third  crop.  (Gaz. 

-  M6d.  Oct  17, 1846,  p.  824;  see  also  Ann.  d'Hyg.  1889,  it  883.)  The  Turlcey 
opium  contains  on  an  average  about  six  per  cent,  according  to  the'  recent  ania- 
lyses  of  Mulder ;  but  the  best  kinds  of  Smyrna  opium  contain  thirteen  per  cent. 
(Brande,  1200.)  This  diflferenoe  hi  the  quantity  of  morphia  contained  in  the 
drug,  may  sometimes  account  for  certain  differences  observed  in  the  eflbcts  pro- 
duced by  particular  doses.  It  is  said  that  the  poisonous  properties  of  mofphia 
are  much  diminished  by  extraction  from  the  drug:  thus  according  to  the  per 
centage  Just  given,  about  nine  grains  of  opium  are  equivalent  to  half  a  grain  of 
morphia:  but  it  is  well  known  that  this  dose  uf  solid  opium  will  produce  a  much 
more  powerful  effect  than  that  quantity  of  morphia.  Dr.  Kelso,  ofUsbum,  doubts 
the  correctness  of  this  statement,  from  experiments  made  on  himaeIC  (I^ancet, 
Sept  1839.)  Dr.  Vassal  asserts  that  the  aoetate  of  morphia  has  (bur  times  the 
strength  of  the  aqueous  extract  of  opium.  According  to  Orfiki,  one  part  of 
morphia  is  equal  in  power  to  four  parts  of  crude  opium:  but  Dr.  Chrlstisoa 
thinks  that  half  a  grain  is  fully  equal  to  two  or  perhaps  three  grains  of  the  best 
Turkey  opium.  According  to  this  view,  it  has  six  times  the  strength  of  opiuni. 
There  is  no  form  of  poisoning  so  frequent  as  that  by  opium  and  its  Tarious 
preparations.  In  two  years,  there  wer^  no  less  than  one  hundred  and  ninety- 
six  fatal  cases  in  England  and  Wales  (p.  156,)  forming  neariy  two-thirds  of  all 
the  cases  of  poisoning  Uiat  occur.  One«seventh  of  these  were  cases  of  oHildren 
poisoned  by  over-doses  of  opium  or  its  compounds,  and  most  of  the  pdiera 
were  the  result  of  suicide  or  accident  It  is  calculated  that  ihreefourth$  of 
all  the  deaths  from  opium,  take  place  among  childr6n*t/rM/er^De  years  of  age! 
This,  however,  forms  but  a  very  small  proportion,  of  the  actual  number  of 
cases;  since  there  is  no  kind  of  poisoning  wherein  recoveries  are  so  frequent 
It  is  not  often  that  ws  hear  of  a  trial  for  murder  by  poisoning  with  opium:— 
the  drug  being  seldom  seleeted  by  murderers,  except  when  the  intended  victim 

,    is  a  young  cMld. 

Soiubility  of  opium  in  watery — ^The  poisonous  salt  of  opium,  meconate  of 
morphia,  is  soluble  both  in  water,  alcbhol,  and  diluted  acids,  The  aqueous 
and  alcoholic  solutions  have  an  acid  reaction.  So  far  as  I  am  aware,  no 
experiments  have  been,  performed  to  determine  the  quantity  of  opium 
iaken  up  by  water  in  the  form  of  infusion.  In  November  1843,  a  case  of 
poisoning  by  opium  was  referred  to  me  by  Mr.  T.  O.  Duke,  of  Kennington, 
in  which  this  question  arose.  An  ignorant  nurse  made  an  infiision  by  pouring 
hot  water  on  powdered  opium  in  a  bottle,  and  gave,  at  short  intervals,  three 
teaspoonfuls  of  this  infusion  to  a  child  aged  about  fourteen  months,  and  it  died, 
poisoned  by  the  drug,  in  about  eighteen  hours.  It  was  found  that  the  infusion 
contained  only  1*6  per  cent  of  solid  matter,  ?.  e.  of  the  soluble  part  of  the 
opium;  and,  that  the  principal  part  of  the  meconate  of  morphia  had  been 
taken  up,  was  proved  by  an  infusion  which  was  subsequently  made,  retaining 
only  very  faint  traces  of  this  salt 

The  following  are  the  results  of  some  experiments  which  were  made  in 
order  to  determine  this  question.    Fifteen  grains  of  finely-powdered  ophim 
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wexe  infiiiedt  for  twnty  baam^  in  liz  dradwis  of  bofliBg  dktiUed  wmter.  Oa 
egMfiiiMUioDt  the  filtered  iafueioD  wee  ibvnd  to  eoBtain  four  per  eent.  of  eolia 
mater,  t.  e.  of  the  eolubk  pert  of  opiam*  In  another  experiment,  opium 
eliced  wee  employed  with  water  in  the  same  proportion.  The  quantitT-  die* ' 
eolved,  aTenged  on  eeveral  trials,  from  three  to  Jaw  per  cent.f  depending  On 
the  proportion  of  water  and  the  length  of  contact*  Bjr  boiling  the  residue  in 
each  case,  a  further  quantity  of  meconate  of  morphia  was  obtained^  showing 
that  an  aqueous  infusion,  while  it  will  not  extract  the  whole  of  the  meconate 
at  once,  will  certainly  take  up  sufficient  to  render  it  actiTcly  poisonolis  to  young 
children* 

The  Extract  of  opium  is  a  medicinal  preparation,  and  may  be  regarded  as 
opium  in  a  very  pure  form;  it  is  obtained  by  macerating  opium  in  a  small ' 
quantity  of  water,  and  allowing  the  dr^  to  subside  for  some  hours.  Water 
dissolves  the  odorous  principle,  the  salts  of  morphia  and  codeia,  narco^ 
lina,  gum,  and  other  vegetable  principles.  Good  opium  is  calculated  to 
yield  siz^  per  cent,  of  extracti-^e  average  is  from  fifty  to  sixty.  (See  Ann* 
d*Hyg.  1889,  ii.  384.)  Three  grains  of  the  extract  are^  therefore,  equal  to 
about  five  g)rains  of  crude  opium.  It  is  employed  in  medicine  in  doses  of  from 
one  quarter  of  a  grain  to  three  or  foui^  grains.  A  case  of  poisoning  by  this 
preparation  will  be  related  hereafter. 

The  pois<mous  salt  of  opium,  meconate  of  morphia,  is  Very  readily  dissolved 
by  aieohoL  This  solution,  which  iif  of  a  dark  colour,  and  possesses  the 
powerful  and  peculiar  odour  of  the  drug,  is  commonly  sold  of  a  definite  strength 
under  the  name  of  Laudanum,  or  TiNCTVRa  of  OnuM.  The  tincture  of  the 
London  PharmacopcBia  is  said  to  contain  about  one  min  of  opium  in  nineteen 
diops;  and  from  this  datum*  is  commonly  inferred  me  strength  of  those  pre- 
parations of  which  it  forms  a  ^part.  1  have,  however,  found  by  experimenty 
that  one  hundred  grains  of  tincture  of  opium,  carefully  prepared  according  to 
the  formula  of  the  London  Pharmacopcsia,  left  on  evaporation  five  grains  of 
solid  residue,*»therefore  it  contained  one^lwentieth  of  the  soluble  portion  of 
opium.  Sixty  minims  of  the  same  tinctafe  weighed  sixty  grains,  and  left 
three  grains  of  solid  residue^  The  tincture  is  liable  to  vary  in  strength  ac- 
cording to  the  goodness  of  the  opium ;  but  this  variation  is  not  observed  to 
exist  to  any  material  extent  t>ri  Pereira  states  that  he  has  often  procured 
morphia  fipom.  the  residue  left  after  making  the  tincture  (Op.  cit.  ii.  1T73;) 
There  is  another  htU  too,  of  some  interest  to  those  who  prescribe  the  tincture* 
The  morphia  is  easily  precipitated  by  ammonia:  thus,  if  the  carbonate  or 
aromatic  spirits  of  ammonia  be  added  to  a  mixture  containing  tincture  of 
opium,  the  greater  part  of  the  morphia  may  be  precipitated  after  twenty^four 
hours.  Hence,  if  such  a  mixture  is  made  a  day  or  two  before  it  is  taken,  the 
patient  may  by  accident  swallow  the  greater  part  of  the  morphia  in  the  last 
remaining  doses  iti  the  bottle.  The  presence  of  an  excess  of  alcohol  will,  of 
course,  prevent  this  precipitation. 

When  children  toe  poisoned  by  opiate  compounds,  prescribed  by  iterant 
persons,  the  medical  opinion  of  the  cause  of  death  may  be  met  by  a  Very 
specious  ex*po8t*focto  defence ;  namely,  that  the  particular  tincture  or  prepa^ 
ration  was  not  made  according  to  the  Pharmaoopmia,  but  according  to  the 
druggist's  oWn  formula.  It  is  very  well  known  that  fractional  parts  of  a  graiii 
of  opium  cannot  be,  easily  separated  from  any  opiate  preparation ;  and  that 
by  no  chemical  process,  can  the  exact  quantity  of  opiUm  in  any  mixture  be 
determinedk  Henbe  this  is  a  very  convenient  way  of  slttempting  to  evade  all 
]und  of  responsibility  for  the  fatal  result  Thus,  if|  b^  mistake  or  carelessness^ 
one  drachm  of  the  tincture  of  opium  be  administere<i  to  a  child  and  caus^ 
death  with  the  usual  aymptoms  of  narcotism ;  and  a  medical  witness  prbceed 
to  infer  from  the  known  strength  of  the  ordinary  tinl^ture,  that  ibt  least  three 
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Re  may  be  net  witfi  the  «B8wer  tfiM  the  tinetnre  in  question  w»s  a  piiihiKle 
prepuutioii,  end  aet  made  aceerdinr  to  the  Phavmseopoeia  prooesa.  It  need 
haraly  be  ebeenred  that  if  neh  a  menee  as  line  were  admiued,  no  peraon 
eoUd  ever  be  eonvicted  of  poiaonmg  under  the  cirenmatanoea;  Periiapa  ike 
better  mle  ireidd  be  for  a  witneaa  to  state  from  the  ajrmptoma  and  ottier  Im^ 
whether  there  waa  or  was  net  aufficient  of  the  particnlar  opiate  pveparation 
preaent  to  oanse  death,  without  speculatiB^  upon  the  preciae  fraetionaf  quanlt- 
tiea  of  the  drug  to  which  this  niigfai  eorteapond.  The  aymptoma  wiU  eom- 
monly  indicate  whether  they  were  or  were  not  due  to  the  medicine;  and! 
fttUy  believe  that  no  judge  or  coroner,  when  there  waa  a  strong  medical  opinion 
'  in  favour  of  poiaoning,  would  permit  an  accused  party  to  ahelter  himaelf 
under  sudi  an  evasion  as  this.  It  woidd  be  equivalent  to  giving  him  the  poWer 
of  escaping  all  responsibility  for  mal-practice.  The  preparation  used  would 
be  taken  to  be  of  the  proper  Pharmacopcsial  strength,  unless  tfie  amtrarv 
were  clearly  made  to  appear.  This  kind  of  defence  was  set  up  in  a  wdi- 
marked  instance  of  poisoning  by  paragoric,  in  which  Dr.  Babington,  Mr. 
M^Cann,  and  myself,  were  consulted  fO.  H.  Reports,  April  1844;)  although 
Aere  coidd  be  no  medical  doubt  that  oeath  was  caused  by  ihe  poison,  and  a 
verdict  was  returned  accordingly* 

The  rate  at  which  this  poison  (laudanum)  fs  retailed  to  the  pubHc,  is  as  fol- 
lows,— from  half  a  drachm  to  two  dracfrais  for  twopence,  from  two  drachms  to 
four  drachms  for  fourpence,— exceeding  this  quantKy,  eightpence  and  one  shflHng 
per  ounce.  It  js  very  often  sold  by  ignorant  drug-dealers  for  Tincture  of 
Rhubarb. 

[The  prices  in  Philadelphia  for  Laudanum  vary  exceedingly,  as  does  also  the 
quality  of  the  Tincture:  for  the  article  of  proper  strength,  our  druggists  charge 
about  three  cents  for  two  drachms,  six  cents  for  half  an  ounce  and  twelve  cents 
for  an  ounce.— G,] 

SYMrroMs. 

The  symptoms  which  manifest  themselves  when  a  large  dose  of  opjtm  or  Its 
tincture  has  been  taken,  are  of  a  very  uniform  character.  They  consist  In  gid- 
diness, drowsiness,  and  stupor,  succeeded  by  perfect  insensibility,  the  person 
lying  motionless,  with  the  eyes  closed  as  if  in  a  sound  sleep.  In  this  stage  he 
may  be  easily  roused  by  a  loud  noise,  and  made  to  answer  a  question  ;  but  he 
speedily  relapses  into  stupor.  In  a  later  stage,  when  coma  has  supervened  with 
stertorous  breathing,  it  will  be  difficult,  if  not  impossible,  to  rouse  him.  The 
pulse  is  at  first  small,  quick,  and  irregular,  the  respiration  hurried,  and  the  skin 
warmed  and  bathed  in  perspiration— sometimes  livid ;  but  when  the  indivldaai 
becomes  comatose,  the  breathing  Is  stow  and  stertofoas :  the  pulse  slow  and  foil 
The  skin  is  cold  and  pallid.  The  pupils  are  sometimes  contracted,  at  othera 
dilated.  From  cases  which  I  have  been  able  to  collect,  contraction  of  the  papHs  " 
is  much  more  frequent  than  dilatatfon.  In  a  case  referred  to  me  in  1846,  one 
pupil  was  contracted  and  the  other  dilated.  They  are  commonly  insensit^  to 
Hgbt.  The  expression  of  the  countenance  is  placid,  pale,  and  ghastly :  ttie  Kpa 
are  livid.  Sometimes  there  Is  vomiting,  or  even  diarrhoMi ;  if  vomklng  take 
place  freely  before  stupor  sets  in,  there  is  great  hope  of  reeove^.  This  syaip- 
torn  is  chiefly  observed  when  a  large  dose  of  opium  has  been  tahen ;  and  it  may 
be  perhapa  aacribed  to  a  mechaokail  effect  of  the  poteon  on  the  stomach.  Nausea 
and  viimiilhig,  with  headach,  loss  of  ap^te,  and  lassitude,  often  follow  on  re* 
eovery.  The  muscles  of  the  limbs  feel  flabby  and  relaxed,  the  lower  jaw  drop% 
the  pulse  becomes  feeble  and  imperceptible,  the  aphtalctera  are  in  a  state  of  re- 
laxation, the  temperature  of  the  body  ia  fow,  there  is  a  loaid  muoous  tattle  in 
bieatbingv  and  convulsion*  are  somelimea  observed  befsre  death :  these  ars  more 
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oonmoDly  met  with  iti  ywmg  cbiidren  than  in  adults.  One  of  the  marked  efl^ts 
of  thJ9  poiaon  is  to  aaapend  all  the  aecretioni  except  that  of  the  akin.  During  the 
lethargic  atate,  the  skin,  although  cold,  is  often  copiously  bathed  in  perspiration. 
It  is  a  question  yet  to  be  determined,  whether  this  may  not  be  the  medium  by 
which  the  poison  is  prindpeUy  eliminated. 

These  symptoms  usually  commence  in  from  ha/fan  hour  to  an  hour  after  the 
poison  has  been  swallowed.  Sometimes  they  come  on  in  a  few  minutes, 
especially  in  young  children ;  and  at  others  their  appearance  is  protracted  for  a 
long  period.  In  a  case  reported  by  Dr.  Skae,  the  individual  was  found  totally 
insensible  in  Jiffeen  minutes.  As  we  might  expect,  from  the  facts  connected 
with  the  absorption  of  poisons,  when  the  drug  is  taken  in  the  solid  state,  the 
symptoms  are  comnoonly  more  slow  in  appearing,  than  when  it  is  dissolved  In 
alcohol.  Their  appearance  is  also  protracted  if  the  stomach  be  full  at  the  time : 
and  it  is  said  that  intoxication  has  the  effect  of  retarding  them.  In  a  case  re- 
ported by  Mr.  Semple  (May  1841,}  a  dose  of  one  ounce  and  a  half  of  laudanum 
was  taken  by  a  girl,  aged  nineteen  : — the  symptoms  did  not  appear  until  an  hour 
and  a  half  afterwards.  There  was  drowsiness,  but  the  patient  was  rational, 
and  the  pupils  were  contracted  to  the  size  of  a  pln*s  head,  and  did  not  dilate  on 
removing  the  light.  Under  treatment  the  girl  recovered.  With  the  exception 
of  an  extraordinary  instance  mentioned  by  Dr.  Christison,  the  longest  period  to 
which  the  symptoms  have  been  protracted  was^t)«  hours.  This  occurred  in  a 
case  reported  by  Dr.  Sewell.  A  man,  «t.  40,  swallowed  ten  drachms  of  tinc- 
ture of  opium  by  mistake  for  tincture  of  rhubarb.  When  seen  by  Dr.  Sewell, 
five  hours  afterwards,  he  was  in  bed,  awake,  and  quite  conscious.  The  pupils 
were  contracted  to  the  size  of  a  pin*s  point,  and  immoveable ;  the  temporal 
arteries  pulsated  with  great  violence ;  the  speech  was  uttered  with  difficulty,  the 
skin  dry,  pulse  100  and  jerking.  By  active  treatment,  the  man  recovered  in 
about  fifteen  hours.  (Dublin  Hosp.  Gaz.,  Oct.  15,  1845,  p.  78.)  In  a  case  in 
which  I  was  consulted  by  Mr.  Mann,  of  Boxford,  a  young  female  died  in  about 
twelve  hours  from  the  effects  of  a  large  dose  of  opium,  and  there  was  some 
reason  to  believe  that  the  confirmed  symptoms  of  narcotic  poisoning  did  not 
show  themselves  until  three  hours  after  she  had  swallowed  the  poison.  (Med. 
Gaz.  vol.  xxxvii.  724.)  In  Dr.  Christison's  case,  a  man  swallowed  an  ounce 
and  a  half  of  laudanum,  and  in  an  hour,  half  as  much  more,  and  lay  down  in  bed. 
Some  excitement  followed,  with  numbness  of  the  extremities.  He  continued 
sensible,  and  so  lively  for  seven  hours  after  the  first  dose,  that  a  medical  man 
did  not  believe  his  statement.  It  was  not  until  the  eighteenth  hour  that  stupor 
set  in,  and  in  two  hours  more  the  symptoms  of  poisoning  by  opium  were  of  an 
aggravated  kind.  He  finally  recovered  under  treatment,  but  the  cause  of  this 
extreme  protraction  of  the  symptoms  could  not  be  ascertained.     (Op.  cit.  706.) 

The  period  at  which  the  cerebral  symptoms  commence,  is  a  question  of 
some  importance  in  relation  to  the  retention  of  power  on  the  part  of  the  de- 
ceased to  perform  certain  acts  indicative  of  volition  and  locomotion  after  having 
swallowed  a  laige  dose  of  this  poison.  Thus  the  narcotic  efiTects  may  not 
come  on,  until  the  deceased  has  had  ample  time  to  attempt  suicide  in  some 
other  way.  In  March  1843,  a  gentleman  committed  suicide  at  Hammersmith: 
he  was  found  suspended  by  a  silk  handkerchief;  but  it  was  shown  that  he  had 
previously  swallowed  a  large  dose  of  laudanum.  There  was  no  doubt  that  he 
had  died  from  hanging.  In  general^  it  must  be  allowed  as  at  least  possible, 
that  a  person  who  has  taken  a  sufficient  quantity  of  this  poison  to  prove  fatal, 
may  move  about  and  perform  many  acts  for  one  or  two  hours  afterwards,  bat 
this  power  ceases  when  the  symptoms  are  confirmed.  (See  case  by  Dr.  Skae, 
p.  480.) 

Death  after  remission  of  the  symptoms, — ^It  has  been  frequently  observed, 
in  cases  of  poisoning  by  this  drug,  that  the  individual  has  recovered  from  the 
40 
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first  symptoms,  and  has  then  had  a  relapse  and  died*  There  is  some  medieo* 
legal  interest  connected  with  this  state,  which  has  been  called  seeondavy  as- 
phyxia from  opium,  although  there,  appears  to  be  no  good  reason  for  giving  lo 
it  this  name.  In  December  1843,  a  gentleman  swallowed  a  quantity  of  landa^ 
num,  and  was  found  labouring  under  the  usual  symptoms.  The  greater  part 
of  the  poison  was  removed  from  the  stomach  by  the  pump;  and  he  so  far 
recovered  from  his  insensibility,  as  to  be  able  to  enter  into  conversation  with 
his  medical  attendant;  but  a  relapse  took  place,  and  he  died  the  following  night 
It  is  not  improbable  that,  in  these  cases,  death  may  be  occasioned  by  the  aeen- 
mulation  of  the  poison,  carried  by  the  absorbents  into  the  system ;  t.  €•  the 
morphia  may  be  more  rapidly  carried  into  the  system  than  it  is  eliminated  onl 
of  it.  A  very  remarkable  case  illustrative  of  this  remilttnt  form  of  poisoning 
by  opium  has  been  published  by  Mr.  Kirby.  (DubL  Med.  Press,  Dec.  24, 
1845,  406.)  Mrs.  J.,  aged  thirty,  a  lady  of  slender  form,  hypochondriacal, 
and  very  irritable,  was  in  the  habit  of  taking  frequently,  thirty  drops  of  laoda^ 
Hum  for  the  purpose  of  relieving  certain  distressing  sensations.  On  the  27th 
of  February,  in  a  moment  of  passion,  she  swallowed  six  dessert  spoonfnls, 
about  an  ounce  of  the  common  tincture  of  opium,  having  previously  taken  four 
glasses  of  port  wine  and  some  spirits  in  her  tea.  After  three  hours  she  was 
found  in  her  bed,  and  perfecdy  insensible.  She  was  then  deadly  pale  and 
Cold ;  her  limbs  were  relaxed,  and  felt  flabby  when  handled.  She  breathed 
slowly,  and  apparently  with  great  difficulty.  There  was  a  loud  mucous  ratde 
in  the  trachea,  with  great  frothing  at  the  mouth,  which  was  wide  open,  the 
Under  jaw  bavin?  fallen  towards  &e  sternum.  The  eyelids  were  closed,  and 
when  raised  by  me  finger,  exhibited-  a  distorted,  fixed,  suffused  eyeball,  with 
an  extremely  contracted  pupil ;  pulse  100,  and  exceedingly  feeble ;  free  from 
intermission,  although  the  motions  of  the  heart  were  tumultuous.  The  tem- 
perature of  Uie  body  was  generally  very  low,  but  it  was  high  at  the  prscordium. 
There  was  paralysis  of  the  muscles  of  deglutition,  with  intense  coma.  Four- 
teen hours  were  fruitlessly  employed  in  the  administration  of  emetics,  stimu- 
lating enemata  of  the  sulphate  of  zinc,  and  frictions.  Towards  morning  she 
could  swallow  small  quantities  of  tea,  coffee,  broth,  bread,  and  ammonia  at 
intervals,  and  complained  only  of  her  great  distress  in  breathing.  Soon  after^ 
wards  she  recognised  her  medical  attendant,  and  knew  all  her  domestics. 
3he  detailed  all  the  proceedings  of  the  preceding  night,  as  they  have  been  given, 
regretted  what  she  had  done,  and  expressed  much  anxiety  as  to  the  hapless 
and  hopeless  result  The  limbs  were  still  powerless ;  the  eyelids  were  raised, 
but  only  by  a  great  effort,  and  they  quickly  resumed  a  half-open  position,  ex- 
posing suffused  balls,  a  persisting  contraction  of  the  pupil,  and  a  frightful  stra- 
bismus. For  a  moment  she  appeared  able  to  direct  them  to  an  object.  They 
then  rolled  as  if  free  from  control,  and  setded  into  quiescence,  the  cornea  being 
turned  upwards  and  wholly  concealed.  On  a  few  occasions  she  vomited  a 
small  quantity  of  fluid  darker  than  coffee,  and  without  any  odour  of  opium. 
She  partook  of  strong  chicken-broth,  and  was  soon  capable  of  conversing  with 
a  minister,  from  whose  hands  she  received  the  sacrament. 

This  excitement  over,  being  about  eighteen  hours  from  the  time  of  the  fatal 
dose,  the  difficulty  of  breathing  became  an  agony.  She  referred  all  her  suffer* 
ings  to  her  **  lungs,"  asked  for  a  blister  to  her  back,  and  announced  that  she 
was  surely  dyin?.  The  wrist  was  now  pulseless ;  the  extremities  were  cold ; 
the  limbs  were  relaxed,  and  bhe  died  in  twenty-three  hours  after  she  swallowed 
the  laudanum.  She  retained  her  consciousness  until  a  few  moments  before 
shs  expired.  The  body  was  inspected  nineteen  hours  afler  death :  it  was  then 
Warm  and  very  rigid.  The  extremities  were  strongly  extended,  and  the  hands 
denched.  The  whole  front  was  pale,  while  all  the  underlying  parts  were 
deeply  ecchymosed.    The  lungs  fiUed  the  chest,  and  scarcely  retired  on  ex- 
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poMoe;  tkey  orephated  when  handled,  and  yet  they  f^lt  firm  and  fleshy,  and 
ratisted  the  scalpel.  Their  anterior  sorlace  presented  an  an»niie  appearance, 
studded  with  small  black  spots  of  a  circular  form.  Internally,  they  were 
goiged  with  liyid  blood.  The  large  pulmonary  vessels  were  nearly  empty,  as 
was  the  heart,  the  blood  which  they  contained  being  fluid.  The  liquor  peri- 
cardii amounted  to  half  an  ounce;  The  stomach  was  distended  by  a  brownish- 
coloured  inodorous  fluid.  The  internal  tunic  exhibited  purple  marks,  more 
attributable  to  Tascular  tuigescence  than  to  extravasation.    The  intestines  were 

SB  throughout,  except  near  the  gall-bladder,  where  they  were  extremely  and 
ply  tinged  with  bile,  and  they  were  undistended  by  flatus.    The  voluntary 
muscles  were  peculiarly  florid.    Examination  of  the  head  was  not  permitted. 

This  power  of  recovery,  followed  by  death  in  a  few  hours,  might  become 
a  serious  question  in  a  medico*judicial  inquiry.  It  will  be  observed  that  in 
this  instance,  it  extended  only  to  consciousness  and  sense.  There  was  no 
restoration  of  the  power  of  locomotion.  The  muscular  system  appears  to 
have  been  in  a  state  of  complete  paralysis.  Dr.  Christison  quotes  a  case  from 
Pyl  in  which,  after  a  large  dose  of  opium,  there  was  a  complete  remission 
of  symptoms ;  but  paralysis  came  on,  and  the  man  died  in  ten  days.  (Op, 
eit.  710.) '  He  thinks  that  opium  could  only  act  in  this  manner  by  calling 
forth  some  disposition  to  natural  disease— some  organic  afiection  of  tiie  brain 
being  suddenly  developed  through  the  cerebral  congestion  occasioned  by  the 
poison.  In  reference  to  Pyl's  protracted  case  this  may  be  the  true  explana-. 
tion ;  but  in  other  instances  cited,  we  can  only,  it  appears  to  me,  refer  the 
fatal  symptoms,  notwithstanding  the  remission,  to  the  direct  effect  of  the  poi- 
son. After  all,  at  an  inquest  the  question  would  be  reduced  to  this :— Would 
the  deceased  have  died  under  the  same  circumstances  had  he  not  taken  the 
dose  of  opium  ?  Whether  the  drug  acted  directiy  to  destroy  life,  or  indirectly 
by  inducing  some  fatal  disease,  it  must  equally  be  regarded  as  the  immediate 
cause  of  dea^^t 

IHapiosis  of  poisoning  In/  opit^m, — Oases  son^etimes  present  thenijselves 
in  which  individuals  die  under  symptoms  closely  resembling  narcotic  poison- 
ing, and  should  any  opium  have  been  given  by  the  medical  attendant,  a  seri- 
ous question  of  malapraxis  is  likely  to'  arise.  In  severe  hums  and  scalds,  the 
brain  often  participates  in  the  injury,  and  stupor  fVequently  precedes  death. 
In  a  case  related  by  Mr.  Abemethy,  a  medical  man  was  charged  with  the 
manslaughter  of  a  child  by  giving  to  it  an  over-dose  of  opiqm,  while  it  was 
labouring  under  the  effects  of  a  severe  scald.  Mr.  Abemethy  stated  in  his 
evidence,  which  was  given  in  favour  of  the  practitioner,  that  he  thought  the 
exhibition  of  opium  in  such  a  case  very  proper: — that  the  quantity  given, 
eight  drops  of  tincture  of  opium  immediately  after  the  accident,  and  ten  drops 
two  hours  afterwards,  was  not  an  over-dose  for  a  child  :  the  circumstance  of 
the  child  continuing  to  sleep  until  it  died,  after  the  exhibition  of  the  opium, 
was  no  proof  that  it  had  been  poisoned.  This  sleep  was  nothing  more  than 
^he  torpor  into  which  it  had  been  plunged  by  the  accident.  The  surgeon, 
upon  this  evidence,  was  acquitted.  It  is  very  likely  that  Mr.  Abemethy  may 
have  taken  a  correct  view  of  this  case ;  but  as  the  a^e  of  the  child  is  not 
stated,  it  is  impossible  to  form  an  opinion  respecting  the  adequacy  of  the  dose 
prescribed,  to  occasion  death.  We  shall  see  hereafter  that  young  children 
are  very  easily  destroyed  by  doses  much  smaller  than  those  administered  in 
this  instance.  An  investigation  of  great  interest  in  this  point  of  view  took 
place  at  Putney,  in  July  1847.  Dr,  Wane,  who  was  entrasted  with  the  post* 
mortem  examination,  oommunicated  to  me  the  ibllowing  particulars : — A  young 
lady,  et.  about  14,  died  suddenly  soon  after  she  had  taken  some  opiate  medi- 
cine, and  had  applied  tincture  of  opium  as  an  embrTOation.  When  the  roedi- 
dical  attendant  was  summoned,  he  found  his  patient  insensible,  and  as  he 
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thought;  ia  a  state  of  narcotism  from  the  medicine.  The  deceased,  accoidinr' 
to  one  account,  had  taken  three  pills,  consistingr  of  haHf  a  grain  of  opium  and 
half  a  grain  of  extract  of  hyoscyamus  (one  to  be  taken  every  hour,)  and  the 
liniment  was  composed  of  oil  of  turpentine  .and  liniment  of  the  susquicarbo- 
nate  of  ammonia,  each  five  drachms,  tincture  of  opium  two  drachms :  the 
greater  part  of  this  was  rubbed  on  the  skin  of  the  abdomen.  Besides,  it  was 
stated  in  evidence  that  the  patient  took  in  two  doses,  a  mixture  containing  a  solu- 
tion of  muriate  of  morphia  equivalent  to  about  hsif  a  grain  of  opium.  There 
is  every  reason  to  believe  that  the  deceased  did  not  take  on  the  whole,  more 
than  a  groin  of  opium,  and  there  was  nothing  in  the  disease  under  which  she 
was  labouring,  to  aggravate  its  effects.  It  was  about  eight  hours  after  the 
medicines  had  been  taken  that  she  was  found  insensible,  with  a  scarcely  per- 
ceptible pulse,  and  she  soon  afterwards  died.  The  medical  attendant  who 
prescribed  tfie  medicine,  suspected  at  the  time  that  opium  might  have  been 
the  cause  of  the  symptoms,  and  at  his  application  an  Inquest  was  held.  The 
appearances  found  on  inspection  were  great  congestion  of  the  vesseb  of  the 
pia  mater,  as  well  as  of  the  substance  of  the  brain,  with  effusion  under  the 
tunica  arachnoides ;  in  the  abdomen  there  were  all  the  marks  of  tntmtig  in 
its  most  intense  form,  and  to  this  death  was  properly  ascribed,  the  apparaot 
narcotism  having  been  nothing  more  than  the  stupor  which  often  precedes 
death  in  such  cases.  The  quantity  of  opium  taken  by  the  deceased,  was  cer- 
tainly insufficient  to  account  for  the  symptoms  and  fatal  result  (See  Month. 
Jour.  Med.  Science,  Aug.  1847,  p.  131.) 

It  is  very  well  known  that  coma  and  convulsions  are  among  the  symptoms 
which  precede  death  under  that  form  of  death  dependent  on  granular  degene^ 
ration  of  the  kidney.  This  is  ascribed  to  the  poisoning  of  the  blood  by  urea. 
The  fact  is  important,  inasmuch  as  a  suspicion  might  easily  arise  in  a  fatal 
case,  where  an  ordinary  dose  of  opium  had  been  given  in  the  course  of 
treatment,  that  death  had  been  caused  by  the  drug.  Mr.  Moore  has  commu- 
nicated- an  interesting  case  involving  this  question,  to  the  Medical  Gazette, 
(xxxvi.  821.)  A  man,  et.  39,  was  admitted  into  the  Queen's  Hospital,  Bir- 
mingham, labouring  under  the  following  symptoms : — ;breathing  laborious,  at 
times  stertorous;  stupor;  on  being  roused  he  answered  questions  readily, 
but  with  a  stolid  aspect ;  the  muscles  flaccid ;  pupils  of  moderate  sise,  an- 
swering perfectly  to  light ;  conjunctivaB  pallid ;  pulse  94,  full,  but  weak ;  occa- 
sional convulsive  twichings  of  the  upper  extremities.  It  appeared  that  the 
man,  having  suffered  for  a  few  days  from  diarrhma,  went  to  a  druggist's  and 
asked  for  some  tincture  of  rhubarb.  A  large  quantity  was  poured  out  of  one 
bottle  into  which  a  few  drops  of  another  liquid  were  dropped.v  The  man 
drank  the  dose  in  the  shop  :  he  soon  afterwards  became  drowsy,  returned  to 
tlie  druggist's,  and  asked  whether  laudanum  had  been  givci)  him  by  mistake. 
He  was  informed  that  a  few  drops  had  been  put  into  the  rhubarb  on  accoimt 
of  the  severity  of  the  symptoms.  On  reaching  home  he  fell  asleep,  and  con- 
tinued sleeping,  except  when  temporarily  roused,  until  his  admission.  He 
vomited  shorUy  after  taking  the  draught,  but  the  matter  ejected  had  been 
thrown  away.  The  stimulating  and  ambulatory  treatment  adopted  in  narcotic 
poisoning,  was  resorted  to  with  only  a  temporary  removal  of  Uie  somnolency, 
'i'he  man  still  relapsed  into  a  lethargic  state,  and  even  galvanism  was  em- 
ployed with  little  benefit.  The  breathing  became  more  oppressed ;  the  extremi- 
ties were  cold  and  clammy,  and  the  man  was  with  great  difficulty  reused )  the 
pulse  was  60,  and  feeble :  pupils  slightly  contractile,  and  the  stertor  increased. 
Bleeding  was  attempted,  but  it  had  an  injurious  effect.  The  man  died  forty- 
ft>ur  hours  after  his  admission,  and  one  hundred  and  two  hours  from  tlie  time 
of  taking  the  dose  of  ihubarb  and  laudanum.  The  body  was  inspected 
twenty-one  hours  after  death.    The  blood-vessels  of  the  membranes  of  the 
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bin^ifi  were  slightly  congested  posterioriy ;  but  the  Vain  itself  was  firm,  pale, 
and  ezsan|[pine.  The  lungs  were  much  congested  and  infiltrated  with  serum. 
The  stomach  contained  two  opnces  of  a  yellow  pultaceous  matter  having  no 
smell  of  optiim,  and  yielding  no  traces  of  this  drug  on  analysis.  The  mu- 
cous membrane  was  sound  but  congested  ;  that  of  the  intestines,  vrith  general 
congestion,  presented  several  spots  of  ulceration.  Both  of  the  kidneys  were 
in  a  state  of  granular  degeneration :  the  urine  contained  in  the  bladder  was 
albuminous,  and  urea  was  obtained  by  analysis,  fron^  the  brain.. 

It  will  be  observed  that  this  case  closedy  resembled  one  of  poisoning  by 
opium,  in  the  time  of  the  occurrence,  and  in  the  character  and  progress  of  the 
symptoms,  The  occurrence  of  a  remission,  as  it  has  been  already  stated,  is 
not  against  this  view  (page  470,  ante.)  It  difiered  from  the  effects  of  opiun\ 
in  the  state  of  the  pupils,  which  do  not  appear  to  have  become  contracted, 
except  towards  the  last;  and  in  the  condition  of  the  brain,  which  was  not  con- 
gested. At  the  inquest,  the  druggist's  assistant  deposed  that  he  had  given  the 
deceased  four  drachms  of  the  tincture  of  rhubarb,  into  which  he  had  dropped 
on\y  Jive  drops  of  laudanum.  It  is  not  at  all  probable  that  this  small  quantity 
(equal  to  one  quarter  of  a  grain)  would  have  occasioned  the  intense  somno- 
lency and  death  after  so  long  a  period  in  an  adult,  but  it  ijaight  be  assumed 
from  the  similar  appearance  of  the  tinctures,  that  the  one  l^ad  been  accidentally 
substituted  for  the  other ;  and  thus  four  drachms  of  laudanum  (equal  to  twelve 
grains  of  opiqm)  had  in  reality  been  given  to  the  deceased.  On  this  assump- 
tion the  whole  of  the  facts,  excepting  the  state  of  the  pupils  and  brain,  which 
might  be  regarded  as  anon^alous  conditions,  would  admit  of  an  easy  explana-. 
tion.  Unfortunately,  the  only  method  by  which  this  mistake  could  have  been 
detected  was  here  inapplicable,  the  matter  vomited  by  the  deceased  soon  after 
he  had  taken  the  draught,  having  been  thrown  away !  He  did  not  come  to 
tbe  hospital  until  fifty-two  hours  after  he  l^ad  taken  it ;  and  as  he  survived 
between  four  and  five  days,  ancl  vomiting  appeared  among  the  early  symp- 
toms, it  is  not  at  all  probable  that  any  traces  of  half  an  ounce  of  the  tincture 
of  opium  would  be  found  in  the  stomach  after  so  long  a  period  had  elapsed. 
Mr.  Moore  depyed  at  the  inquest  that  the  iqimediate  cause  of  death  was  con- 
gestion of  the  lungs,  which  might  have  been  produced  by  a  poisonous  dose  of 
laudanum,  but  that  the  disease  of  the  kidneys,  which  was  present,  would  fully 
account  for  it,  and  that  this  latter  cause  was  rendered  more  piobable  by  the 
discovery  of  urea  in  the  brain. 

For  the  reason  mentioned,  the  real  cause  of  death  was  obscure.  It  is  quite 
possible  that  a  person  labouring  under  granular  degeneration  of  the  kidneys, 
with  albuminous  urine,  and  in  whose  brain  urea  may  be  detected,  may  die 
^m  half  an  ounce  of  laudanum  ;  and  there  is  nothing  in  the  oase  to  sho.iY  ^^^ 
such  a  mistake,  by  no  means  unusual  in  the  preparation  of  draughty  extempo-. 
raneously,  could  not  have  been  made  in  this  instance. 

One  of  the  great  distinctions  between  the  coma  of  disease  and  that  of  poison- 
ing by  opium,  is  that  in  the  latter  only,  can  the  individual  be  readily  roused 
and  made  to  have  a  temporary  consciousness.  In  a  doubtful  case,  therefore, 
this  condition  should  be  looked  for.  It  would  be  proper  in  all  suspicious 
instances,  where  coma,  with  or  without  convulsions,  precedes  death,  to 
examine  the  state  of  the  kidneys — ^the  quantity  of  opium  given  may  be  ascer- 
tainable, and  this  granular  condition  of  the  kidneys  may  then  materially  aid 
the  diagnosis.  The  urine  may,  however,  be  albuminous,  independently  of  the 
existence  of  this  granular  degeneration;  and  Dr.  Rees  has  justly  observed  that 
urea  will  be  found  in  the  blood  in  undue  proportiqn  in  various  conditions  o( 
the  body,  characterized  by  ischuria  to  any  extent.  (Anal,  of  Blood  and  Urine, 
2d  edit.,  159.)  For  many  other  facts  connected  with  the  diagnosis  of  narcotic » 
poisoning  from  various  other  diseases,  see  s^nte,  page  58!. 
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The  diagnosis  of  these  cases  is  not  merely  important  in  a  medico-legal  view, 
but  it  is  essential  in  order  to  direct  the  treatment.  Thus  the  means  required 
in  a  case  of  narcotic  poisoning,  would  only  accelerate  death  if  the  symptoms 
were  owing  to  disease.  In  one  instance,  sulphate  of  zinc  and  brandy,  widi 
forced  motion  in  Hiralking,  were  resorted  to,  when  the  inspection  showed  dial 
death  had  proceeded  from  disease,  and  not  from  opium  i 

Chronic  poinoninsc  by  opium. -^Opium-ealing.-^^ hen  opium  is  taken  for  a 
lonff  period  in  small  doses  which  are  gradually  increased,  its  effects  are  very 
dif^rent.  It  is  this  state  which  ^we  witness  in  those  individuals  who  are 
addicted  to  opium-eating.  The  injurious  effects  of  the  drug  thus  taken  for  a 
long  period  of  time,  have  already  given  rise  to  an  important  question  in  law  ' 
relative  to  life-insurance ;  and  it  will  be,  therefore,  proper  to  state  those  facts 
which  have  been  ascertained  with  respect  to  the  influence  of  this  practice  on 
health.  One  of  the  best  desq^iptions  of  the  effects  of  opium-eating  is  that  given 
by  Dr.  Oppenheim  in  his  account  of  the  state  of  medicine  in  Turkey.  He 
says,  <*  The  habitual  opium-eater  is  readily  recognised  by  his  appearance.  A 
total  attenuation  of  body, — a  withered  yellow  countenance, — a  lame  gait,— a 
bending  of  the  spine,  frequently  to  such  a  degree  as  to  cause  the  body  to 
assume  a  circular  formr-^nd  glassy  deep-sunken  eyes, — ^betray  him  at  the 
first  glance.  The  digestive  organs  are  in  the  highest  degree  disturbed ;  the 
sufferer  eats  scarcely  any  thing,  and  has  hardly  one  evacuation  in  a  week;  his 
mental  and  bodily  powers  are  destroyed.'  As  the  habit  .becomes  more  con- 
firmed, his  strength  continues  decreasing,  the  craving  for  the  stimulus  becomes 
greater ;  and,  in  order  to  produce  the  desired  effect,  the  dose  must  be  constantly 
augmented.  After  long  indulgence,  the  opium-eater  becomes  subject  to  neu* 
raQpic  pains,  to  which  opium  itself  brings  no  relief.  These  persons  seldom 
attain  the  age  of  forty  if  they  have  begun  to  use  opium  early."  This  descrip- 
tion of  the  effects,  is  exactly  what  we  should  expect  from  physiological  and 
pathological  ireasoning.  Dr.  Christison  states,  that  he  has  ascertained  that 
constipation  is  by  no  means  a  general  consequence  of  the  continued  use  of 
opium :  but  this  may  be  an  exception  to  the  rule.  It  is  believed  by  some  that 
the  action  of  the  dri^  may  be  different  in  different  countries,  and  that  the 
description  of  the  effects  produced  by  the  use  of  opium  in  Tiirkey,  cannot  be 
applied  to  the  English  opium-eater.  The  following  case,  however,  which 
occurred  to  Dr.  A.  T.  Thomson  at  University  College  Hospital,  is  adverse  to 
this  view  :— 

'  E.  M.,  aged  35,  was  admitted  May  26th,  1835.  About  seventeen  years  be- 
Ibre  she  began  to  suffer  from  a  pain  in  the  right  iliac  region,  for  which  a  medical 
gentleman  ordered  her  to  take  ten  dropu  of  laudanum,  night  and  morning.  This 
was  gradually  increased,  the  pain  continuing,  until  at  last  she  took  three  tea- 
spoonfuls  every  four  hours,  night  and  day.  At  first  the  ten  drops  relieved  the 
pain ;  but  it  was  found  necessary  to  increase  the  dose  to  produce  the  same  effect ; 
so  that  the  three  teaspoonfuls  at  last  did  not  produce  so  much  relief  as  did  the 
ten  drops  at  first,  ^he  effect  of  the  small  doses  was  simply  to  produce  a  relief 
from  the  pain,  without  exerting  any  other  particular  influence  on  the  body  or  mind. 
As  the  dose  was  increased,  however,  she  found  that  it  produced  a  very  com- 
fortable condition  of  the  mind.  She  felt  lively  and  cheerful,  and  was  capable  of 
doing  any  amount  of  work;  it  also  produced  a  sense  of  warmth  over  the  whole 
body.  She  had  severe  &mily  afflictions,  but  was  not  at  all  distressed  by  them 
whilst  under  the  influence  of  opium,  though  she  felt  them  severely  at  other  times. 
If  she  passed  over  the  usual  time  for  taking  iTdose,  she  felt  the  most  distressing 
sensations  about  the  Joints,  not  of  pain,  but  such  as  she  was  unable  to  describe. 
She  suffered  from  involuntary  motions  of  the  arms,  fingers  and  toes;  numbness 
In  the  limbs  and  body  generally ;  profuse  perspiration,  nausea,  vomiting,  and  loss 
of  appetite ;  a  saline  taste  in  the  saliva,  and  a  bad  taste  in  the  mouth ;  tremor  in 
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the  limbs;  great  senae  of  debility  and  lassitude.  The  memory  and  mental 
powers  generally  became  greatly  impaired,  attended  by  a  miserable  defNression 
of  the  'spirita  These  symptoms  are  all  relieved  by  a  repetition  of  the  dose. 
The  opium  also  produced  constipation,— not  more  than  one  motion  occurring 
in  a  week;  and  she  does  not  recollect  whether  this  was  produced  by  medicine  or 
tiot.  If  the  dose  was  deferred,  she  always  suffered  from  severe  headach.  Her 
sense  of  smell  was  so  much  impaired  that  she  could  perceive  no  pungency  in 
snuff;  her  taste  was  so  much  lost  that  she  could  not  distinguish  pepper  or  mustard; 
and  her  hearing  had  become  so  defective  that  she  could  hardly  detect  the  voice 
of  any  one  who  spoke ;  3ret  her  own  voice  sounded  most  disagreeably  loud  to  ben 
-  Her  touch  was  so  much  affected  that  she  could  not  execute  any  needlework* 
The  acuteness  of  all  her  senses  was  restored  by  the.  usual  dose,  the  want  of 
which  was  indicated  by  flushing  and  heat  of  the  face.  During  the  period  of 
taking  the  opium,  she  had  very  little  sleep,  and  jp  the  intervals  she  couki  not 
attempt  to  sleeps  from  want  of  the  desire,  so  that  she  generally  worked  all  night. 
What  sleep  she  had  was  generally  in  the  daytime,  and  that  little  was  much  coq« 
fused,  and  easily  ended.  About  five  or  six  years  ago,  her  resources  being  ex* 
bausted,  she  obtained  admission  Into  the  hospital.  Her  laudanum  here  was  left 
off  for  the  first  three  days,  and  all  the  above  symptoms  continued ;  she  now,  for 
the  first  time,  appeared  to  see  the  most  frightful  animals  and  other  objects 
in  the  ward.  The  symptoms  were  again  relieved  by  her  usual  doses.  The 
4audanum  was  decreased  during  the  whole  time;  and  when  she  left  the  hospital 
she  took  only  a  teaspoonful  in  the  course  of  the  day.  On  returning  home,  and 
being  dependent  on  her  friends,  she  was  obliged  to  discontinue  the  laudanum 
and  wine,  and  was  even  unable  to  get  beer.  She  was  now  more  miserable  than 
before,  all  the  symptoms  returning  with  increased  severity ;  and  for  the  first  six 
months  she  was  almost  entirely  helpless.  She  was  then  first  affected  with  pain 
in  her  chest  and  a  cough,  which  has  continued  ever  since.  She  was  twelve 
months  at  home  before  the  above  distressing  symptoms  disappeared.  The  only 
consequences  of  her  opium-eating  at  present,  are  a  much  impaired  taste,  numb- 
ness of  the  limbs,  coldness  of  the  feet,  inability  to  walk  far  without  aching  pains 
in  the  limbs,  and  a  general  sense  of  lassitude. 

There  is  also  abundant  evidence  that  this  drug,  as  it  has  been  administered  to 
children  in  the  Factory  districts,  has  produced  serious  detriment  to  health.  In 
Mr.  Grainger's  Report  on  the  Children's  Employment  Commission,  it  is  stated 
that  laudanum  and  other  preparations  of  opium  are  given  to  young  children  in 
gradually  increased  doses,  until  the  child  will  bear  from  fifteen  to  tWenty  drops 
of  laudanum  at  a  time.  The  child  becomes  pale  and  wan,  with  a  peculiar 
sharpness  of  feature,  and  rapidly  wastes  away.  The  majority  of  these  children 
die  by  the  time  they  are  two  years  old,  (ante,  p.  36.)  These  facts  appear  to 
show  that  climate  does  not  at  all  affect  the  action  of  the  drug  in  the  early  pe- 
riods of  life ;  and  I  do  not  think  that  the  observations  yet  made,  are  sufficiently 
numerous  to  justify  us  in  affirming  the  existence  of  this  influence  with  respect  to 
adults.  It  has  been  truly  remarked  that  many  may  die  young  from  the  effects 
of  opium-eating,  without  the  secret  being  discovered ;  for  even  the  medk:al  at- 
tendant may  be  kept  in  complete  ignorance  of  his  patient  indulging  in  it. 

In  1826,  the  Earl  of  Mar«effected  an  insurance  on  his  life;  and  two  years 
afterwards,  t.  e,  in  1828,  he  died  of  jaundice  and  dropsy,  at  the  age  of  fifty- 
seven.  The  Insurance  company  declined  paying  the  amount  of  the  policy*  on 
the  ground  that  the  earl  was,  at  the  time  of  the  assurance,  and  had  been  for 
some  time  previously,  an  opium  eater.  This  practice  was  concealed  from  the 
insurers;  and  it  was  further  alleged  that  it  had  a  tendency  to  shorten  life.  It 
was  clearly  proved  in  evidence  that  the  earl  had  been  a  confirmed  opium-eater 
up  to  the  time  of  his  death.  According  to  Dr.  Chrisfison,  he  used  laudanum 
for  thirty  years,  at  times  to  the  amount  of  two  or  three  ounces  daily,  taking  a 
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table-spoonful  for  a  dose.  He  was  a  martyr  to  rheumatism,  and,  besides, 
lived  rather  freely.  Many  individuals  who  were  constancy  about  him«  and 
many  intimate  friends,  deposed,  that  until  1826  (th^  year  of  the  insurance)  he 
was  of  a  cheerful  disposition,  and  clear  in  his  intellects.  Some  of  them  ad- 
mitted that  they  then  perceived  a  change  in  his  habits,  which  they  attributsi^ 
to  the  adverse  circumstances  in  which  he  was  compelled  to  live.  In  1825  Dr. 
Abercrombie  found  him  enfeebled,  and  broken  down  in  constitution,  but  with- 
out any  definite  complaint.  The  main  question  at  the  trial  was,  whether 
opium-eating  had  a  tendency  to  shorten  life ;  for  on  this  turned  the  issue,— 
whether  the  concealment  from,  or  the  non-communication  of  tiie  practice  to,  the 
Office,  was  or  was  not  material. 

Drs.  Ghristison,  Alison,  Abercrombie,  and  Duncan,  were  examined  on  the 
part  of  the  Insurance  company ;  and,  although  they  entertained  the  opinion  that 
the  habit  had  a  tendency  to  shorten  life,  they  could  not  adduce  any  cases  in 
support  of  it.  This  opinion  was  based  on  the  general  effects  of  opium,  as 
manifested  by  its  action  on  the  brain, — by  its  producing  disorder  of  the  diges- 
tive organs,  and  giving  the  individual  a  worn  and  emaciated  appearance.  In 
most  of  the  instances  collected,  there  was  no  evidence  that  life  had  been  short- 
ened by  the  practice.  On  the  contrary,  some  of  the  individuals  had  carried  it 
on  for  years,  and  had  attained  a  good  old  age.  The  jury  returned  a  verdict 
for  the  plaintiffs,  not  on  the  ground  that  the  practice  was  innoxious,  and  its 
concealment  immaterial,  so  much  as  on  the  technical  point  that  the  insurers 
had  not  made  the  usual  and  careful  inquiries  into  the  habits  of  the  deceased  ; 
and  they  were  therefore  considered  as  having  taken  upon  themselves  the  risk 
of  their  own  Idchea,  It  appears  that  the  general  question  with  respect  to 
habits,  was  not  ajiswered  by  the  medical  referee ;  and  it  was  therefore  assumed 
that  the  Office  had  taken  the  risk  and  waived  the  knowledge  of  them.  A  new 
trial  was  granted,  on  the  ground  of  misdirection;  but  the  suit  was  com- 
promised. 

Hence  it  will  be  seen  no  decision  was  come  to  on  this  important  question, 
which  is  very  likely  to  arise  again.  It  is  therefore  proper  to  examine  some 
of  the  facts  connected  with  opium-eating,  in  order,  if  possible,  to  see  how  far 
it  really  tends  to  shorten  life.  In  the  case  of  the  Earl  of  Mar  it  appeared  to 
be  a  fair  inference  that  the  habit  did  not  shorten  life ;  for  he  is  represented  to 
have  indulged  in  it  for  thirty  years ;  and  for  twenty-eight  years,  according  to 
the  statements  of  his  friends,  no  injurious  effects  had  followed.  Dr.  Ghristison 
has  collected  no  less  than  twenty-five  cases  from  numerous  quarters,  by  which 
we  learn  that  opium  has  been  taken  in  large  quantities  for  forty  years  toge- 
ther, without  producing  any  marked  injury  to  health.  At  a  meeting  of  the 
London  Medical  Society,  Dr.  Clutterbuck  related  the  case  of  a  woman  who 
for  seven  years  had  taken  two  Scruples  of  solid  opium  daily.  She  was  fifly- 
'four,  had  led  an  irregular  life,  and  had  first  taken  opium  to  relieve  the  pains  of 
rheumatism.  The  dose  was  not  increased,  and  the  usual  ill  effects  of  opium 
were  absent,— such  as  constipation,  nausea,  and  loss  of  appetite.  Although 
she  did  not  increase  the  dose,  the  effects  of  the  diminution  of  a  single  grain  of 
her  usual  quantity  were  most  marked,  and  she  immediately  perceived  them. 
Many  instances  of  a  similar  kind  are  recorded.  *  Such  cases  appear  to  show 
that  opium-eating  has  not  necessarily  that  tendency  to  shorten  life  which  it 
has  been  hitherto  supposed  to  have.  There  is,  however,  sufficient  evidence 
to  prove  that  the  practice  gives  rise  to  prejudicial  effects  on  the  system,  and 
tends  to  impair  health.  It  may  not  have  this  effect  in  all  cases,  except  on  the 
withdrawal  of  the  stimulus ;  but  this  is  not  the  question.  It  might  be  on  this 
principle  argued  that  the  drinking  of  alcoholic  liquids  has  no  tendency  to 
shorten  life,  because  some  hundreds  of  cases  may  be  adduced  in  which  the 
individuals  have  been  addicted  to  intemperate  habits  for  years,  and  have  atUI 
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appeared  to  saffer  but  litde  in  bodily  health.  All  who  have  witDesaed  die 
effecta  of  opium-eating  in  Turkey  and  China*  agree  that  the  practice  leada  to 
the  speedy  destructioQ  of  health,  and  it  is  therefore  calculated  to  shorten  life. 
In  a  case  of  proposed  life-insurance,  the  insurers  ought  to  be  informed  of  this 
habit,  where  it  exists ;  and  no  medical  man  should  sanction  its  concealment 
&ierely  because  many  addicted  to  it,  have  lived  for  years  in  apparently  tolera- 
ble health.  One  of  the  questions  put  to  a  medical  man  is,  whether  he  knows 
of  any  material  circumstance  touching  the  health  or  habits  of  the  person  to 
whieh  the  other  questions  in  the  oerdficate  do  not  extend ;  and,  if  so,  he  is 
required  to  state  them.  Now,  without  going  the  lengtli  of  saying  that  the  life 
of  an  opium-eater  is  uninsurable  upon  a  common  risk,  the  habit  is  itself  suf- 
ficiendy  material  to  require  that  it  should  be  declared  in  reply  to  such  a  ques- 
tion as  this.  The  praictice  may  be,  and  oAen  is,  concealed  from  a  medical 
attendant ;  then  the  assured,  if  not  candid  in  avowing  its  existence,  must  expose 
his  representatives  to  the  risk  of  losing  all  benefit  under  the  policy.  Indepen- 
dently of  medical  data,  which  appear  to  favour  both  sides  of  this  question,  the 
jury  would  probably  be  guided  by  the  effect  actually  produced  on  the  oonsti- 
titution  of  an  individual  who  hsid  been  addicted  to  the  practice.  If  it  have 
continued  for  many  yearsrand  there  were  no  proof  of  his  health  having  in 
consequence  undergone  any  remarkable  diange,  this  might  be  regarded  by  the 
jury  as  the  best  possible  evidence  in  favour  of  the  concealment  not  being  in 
that  ease  material.  The  insurers  could  not  equitably  complain  of  the  verdict 
in  the  Earl  of  Mar's  case ;  for,  as  he  began  opium-eating  at  twenty-seven,  and 
died  at  fifty-seven,  without  any  obvious  injurious  efifects  being  produced  by  the 
use  of  the  drug,  it  could  not  be  said  diat,  in  his  case  at  least,  the  practice  had 
shortened  life.  I  do  not  know  that  it  is  in  our  power  to  apply  any  better  or 
more  practical  test  than  this,  under  circumstances  in  which  medical  facts  appear 
to  bear  both  ways.  The  habit  is  very  different  from  the  abuse  of  alcoholic 
liquids.  No  one  can  doubt  that  in  this  form  of  intemperance,  the  result  must 
be  inevitably  to  impair  health  and  to  shorten  life.  The  facts  here  bear  only 
one  way;  and,  if  instances  of  longevity  can  be  adduced  among  spirit-drinkers, 
they  are  well  known  and  generally  admitted  to  be  exceptions  to  the  rule. 
The  queries  put  by  Insurance  offices  are  now  so  explicit,  that  they  must  be 
considered  as  including  the  habit  of  opium-eating;  and  there  does  not  appear 
to  be  any  just  pretence  for  evading  the  admission  of  the  practice,  either  on  the 
part  of  the  insured  or  (if  known  to  him)  of  his  medical  attendant. 

POST-MORTEM  APPEARANCES. 

In  a  case  which  proved  fatal  in  fifteen  hours,  examined  at  Guy's  Hospital,  a 
lew  years  since,  the  vessels  of  the  head  were  found  unusually  turgid  throughout. 
On  the  surface  of  the  anterior  part  of  the  left  hemisphere  there  was  ecchymosis, 
apparently  produced  by  the  effusion  of  a  few  drops  of  blood.  There  were  nu- 
merous bloody  points  on  the  cut  surface  of  the  brain:— there  was  no  serum  col- 
lected in  the  ventricles.  The  stomach  was  quite  healthy.  Fluidity  of  the  blood 
is  mentioned  as  a  common  appearance  in  cases  of  poisoning  by  opium.  There 
is  also  engorgement  of  the  lungs;  most  frequently  according  to  Dr.  Christison, 
In  those  cases  which  have  been  preceded  by  convulsions.  (Op.  cit.  732.) 
Among  the  external  appearances  there  is  often  great  lividity  of  the  skin.  This 
may  be  taken  as  a  fair  statement  of  the  post-mortem  appearances  in  poisoning 
by  opium.  Extravasation  of  blood  on  the  brain  is  rarely  seen ;— serous  effusion 
in  the  ventricles,  or  between  the  membranes  is  much  more  common.  The 
stomach  is  so  seldom  found  otherwise  than  In  a  healthy  state,  that  the  inflamma- 
toiy  redness  said  to  have  been  occasionally  met  with,  may  be  regarded  as  pro- 
bably due  to  accidental  causes.    When  tincture  of  opium  has  been  taken  and 
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retained  on  the  stomadi,  increased  vaacularitjr  in  the  moeooe  membrane  majr 
be  occasionally  produced  by  the  alcohol  alone. 

A  case  was  referred  to  me  by  Mr.  Colgate,  in  August  1844,  in  which  a  wo- 
man* aet.  56,  died  in  twenty-two  hours  after  talcing  half  an  ounce  of  tincture  of 
opium  by  mistalse  for  tincture  of  rhubarb*  The  body  was  Inspected  twenty-four 
hours  after  death,  and  the  following  appearances  were  met  with.  The  brafin 
was  congested  throughout,  the  blool  in  the  sinuses  fluid,  and  there  was  aboat 
an  ounce  of  serum  effused  t)etween  the  membranes  and  in  the  ventricles.  The 
heart  presented  a  cartilaginous  hardness  near  the  tricuspid  valves,  l>ut  not  so  ae 
to  interfere  with  their  action.  The  lungs  were  emphysematous  in  places,  and 
there  were  some  small  tubercles  scattered  over  them,  chiefly  in  the  right  lung. 
The  liver  was  rather  enlarged  at  the  superior  part  of  the  right  lobe,  and  consi- 
derably congested  at  the  lower  extremity.  The  intestines,  nearly  empty,  iiad 
patches  of  congestion,  with  bloody  mucus  on  the  lining  membrana  The  spleen 
was  rather  large: — the  rest  of  the  body  quite  healthy.  The  stomach  had  tie- 
come  partially  decomposed:— at  the  larger  end  there  was  some  redness  of  the 
mucous  membrane,  but  apparently  of  a  pseudo-morbid  character.  The  contents 
consisted  ofa  darlc,  pasty,  offensive  mass,  of  a  greenish-colour,  intermixed  with 
lumps  of  half-digested  animal  food :  there  was  no  smell  of  opium  to  be  perceived, 
nor  could  the  least  trace  of  meconic  acid  or  morphia  be  detected  in  them  by  the 
most  careful  analysis. 

In  a  case  of  poisoning  by  a  large  dose  of  tincture  of  opium.  Dr.  Sharkey  found 
the  following  appearances  twelve  hours  after  death.  The  body  warm  and  rigid; 
the  stomach  healthy,  containing  a  quantity  of  a  gruel-like  fluid,  writhout  any 
smell  of  opium.  Intestinal  canal  and  all  the  other  viscera  healthy.  The  veins 
of  the  scalp,  as  well  as  of  the  dura  mater  and  sinuses,  were  gorged  with  bkxid; 
but  there  was  no  effusion  in  any  part  of  the  brain.  The  contents  of  the  sto- 
mach yielded  no  trace  of  morphia  or  meconic  acid,  but  there  was  no  doubt  that 
death  had  been  caused  by  opium,  taken  the  previous  night.  (Med.  Gaz.  xxxvii. 
235.) 

This  description  of  the  appearances  refers  to  the  action  of  large  doses  on 
adults.  In  a  case  which  1  had  to  investigate  a  few  years  since,  a  child  aged 
fourteeen  months  was  killed  in  eighteen  hours,  from  tlie  effects  of  a  dose  of  in- 
fusion of  opium  equivalent  to  from  three  to  five  grains  of  the  powder.  The 
inspection  of  the  body  was  made  about  twenty-four  hours  after  death.  It  was 
not  emaciated ;  and,  externally,  there  were  no  particular  appearances,  exceptiDg 
a  few  livid  spots  on  the  skin  of  the  abdomen,  back,  and  genitals,  as  also  on  the 
upper  part  of  the  thighs,  sides,  and  back  of  the  neck.  The  eyelids  were  open ; 
.the  eyes  sunk  into  the  orbits,  and  their  transparency  gone :  the  child  it  seems, 
had  died  with  its  eyes  prominent  and  open.  The  pupils  appeared  contracted, 
but  the  condition  of  the  iris  was  not  particularly  noticed  during  life.  The  vis- 
cera of  the  chest  were  perfectly  healthy ;  there  was  no  mark  of  efliision,  or  of 
any  organic  disease.  The  right  cavities  of  the  heart  were  congested,  and  the 
lining  membrane  of  the  organ  was  observed  to  be  somewhat  opalescent.  The 
viscera  of  the  abdomen  were  also  healthy,  except  the  kidneys,  the  cortical  struc- 
ture of  which  had  undergone  some  change  from  disease,  although  to  a  very 
slight  extent  It  had  evidently  had  no  influence  on  the  illness  and  death  of  the 
child.  The  peritoneum  presented,  in  some  parts,  patches  of  a  milky  whiteness; 
but  there  was  no  appearance  of  inflammation  or  effusion.  The  stomach  was 
perfectly  healthy;  the  mucous  membrane  was  raised  into  numerous  rugse,  but 
there  was  no  trace  of  inflammation  or  disease  in  any  part.  The  cavity  of  the 
organ  contained  about  a  teaspoonful  of  a  white  viscid  liquid,  apparently  consist- 
ing of  milk  and  mucus  in  a  semi-digested  state.  There  was  no  farinaceous  or 
any  other  food  present,  and  no  smell  of  opium ;  nor  was  the  slightest  trace  of 
morphia  or  meconic  acid  detected  in  it  on  analysis,  although  the  child  had  not 
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wnlted,  but  had  remained  throughout  1o  a  state  orinaensfbinty.  The  intestines 
were  found  quite  healthy.  On  opening  the  duodenum  and  Jejunum  a  small 
quantity  of  liquid,  similar  to  that  contained  in  the  stomach,  was  observed:  this 
was  also  collected  and  set  aside  for  analysis.  In  the  cranium,  the  blood-vessels 
of  the  brain  were  found  much  congested;  but  there  was  no  efiusion  or  extrava- 
sation of  blood  or  serum.  In  all  other  respects  the  brain  presented  its  usually 
healthy  characters. 

From  this  account  of  the  post-mortem  appearances  it  will  be  seen  that 
there  is  nothing  but  tufgsscence  of  the  vessels  of  die  brain,  which  can  be 
looked  upon  as  indicative  of  poisoning  by  opium,  and  even  this  is  not  sdways 
present  This  condition  of  the  brain,  however,  if  it  exist,  can  furnish  no  evi* 
deuce  of  poisoning,  when  taken  alone,  since  it  is  so  frequently  found,  as  a 
result  of  mofbid  causes,  in  otherwise  healthy  subjects. 

QrANTrrY  rbquired  to  destroy  life. 

The  medicinal  do$e  of  opium,  in  extract  or  powder^  for  a  healthy  adult,  varies 
from  haif  a  grain  to  two  grains.  Five  grains  would  be  a  very  full  dose.  The 
medical  dose  of  the  tinaure  is  from  ten  drops  to  one  drachm, — as  an  average 
fipom  thirty  io  forty  drop9.  Very  large  doses  may  be  borne  in  cases  of  hydros 
phobia,  colic,  delirium  tremens,  and  tetanus,  while  the  effects  of  small  doses 
are  aggravated  by  disease  of  the  brain.  As  a  suppository  five  grains  are 
sometimes  prescribed ;  but  I  have  known  this  quantity  to  produce  alarming 
symptoms  in  a  healthy  adult.  In  a  case  which  occurred  in  London  in  ISSS, 
a  man  aged  forty-five  was  killed  by  ten  grains  of  solid  opium ;  and  in  Sep- 
tember 1843,  a  woman,  aged  thirty-eight,  was  killed  by  eight  grains  of  the 
drug  given  in  two  doses.  (Brit,  and  For.  Med.  Rev.,  Oct.  1844,  558.)  In 
another  instance,  a  lady,  aged  twenty-nine,  suffered  from  vertigo,  numbness  of 
the  limbs,  and  other  serious  symptoms,  when  only  twenty  drvp9  of  the  tinc- 
ture were  introduced  in  the  form  of  enema,  i.  f.,  about  one  grain  of  Opium. 
The  same  dose  had  been  administered  for  six  nights  previously,  without  any 
serious  efiects  following ;— this  fact  renders  it  not  improbable  that  the  drug 
possesses  an  accumfttaiive  power.  She  continued  in  a  state  of  delirium  for 
twenty  hours,  and  the  numbness  of  the  limbs  only  ceased  after  forty-eight 
hours.  This  was  an  unusually  smaU  dose  thus  to  affect  an  adult.  Dr.  Bab- 
ington  has  communicated  to  me  the  case  of  a  lady  who  had  taken  five  grains 
of  Dover's  powder,  i.  e,  about  haff  a  grain  of  ojAum^  and  who  suffered  from 
stupor  and  drowsiness  for  three  days.  These  serious  effects  produced  by 
small  doses  on  adults,  must  however  be  considered  as  exceptions  to  the  rule : 
they  appear  to  i>e  due  to  idiosyncrasy,  or  to  a  peculiar  susceptibility  of  the  poi- 
sonous effects  of  opium  in  certain  constitutions.  It  must  not  be  forgotten, 
however,  that  they  lead  to  one  important  inference  in  legal  medicine,  namely, 
that  an  adult  may  be  killed  by  a  dose  of  opium,  which  many,  relying  upon  a 
limited  experience,  would  pronounce  to  be  innocuous.  We  have  commonly 
no  means  of  detecting  or  recognising  the  existence  of  this  idiosyncrasy  in 
individuals  prior  to  the  fatal  event. 

In  a  case  communicated  by  Dr.  Brown  to  Dr.  Christison,  four  grains  and 
a  half  of  opium,  mixed  with  nine  grains  of  camphor,  killed  a  man  in  nine 
hours  with  all  the  symptoms  of  narcotic  poisoning.  The  smallest  dose  of 
solid  opium  which  has  been  known  to  prove  fatal  to  an  adult,  was  in  a  case 
reported  by  Dr.  Sharkey  of  Jersey.  (Med.  Gaz.,  xxxvii.  236.^  A  stout 
muscular  man,  et  thirty-two,  shortrnecked  and  plethoric,  swallowed  two  pills, 
eontaining  each  about  one  grain  and  a  quarter  of  extract  of  opium, — a  quan- 
tity equivalent  to  four  grains  of  crude  opium:  he  was  soon  aflerwards 
attacked  by  a  convulsive  fit,  and  died.    He  took  the  opium  afbr  having  made 
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a  M  meal*  On  inspeeti<m,  Ifaere  was  great  lividily  of^tfaa  noek :  a  laige  qv 
tity  of  blood  flowed  from  the  scalp,  superficial  veins,  and  sinuses  of  the  brains 
and  there  was  effused  blood,  both  fluid  and  coagulated,  around  the  medulla 
oblongata.  There  were  patches  of  ecchymosis  on  Sie  mucous  membrane  of  the 
stomach :  the  heart  was  flaccid,  pale,  and  nearly  empty :  the  vena  cava  and 
venous  system,  were  much  gorged.  The  plethoric  condition  of  the  patient 
probably  tended  in  this  case  to  aggravate  the  effects  of  the  opium.  The 
MmoUt9t  fatal  dose  of  the  tincture  in  an  adult,  which  I  have  found  recorded, 
is  two  drachms.  The  case  is  reported  by  Dr.  Skae.  (Ed.  Afed.  and  Suig. 
Jour.,  July  1840.)  The  patient  was  a  robust  man,  aged  fifty-six;— he  swal- 
lowed  the  tincture  at  ten  in  the  evening,  and  died  under  the  usual  symptoms 
the  following  morning ;  the  case  thus  lasting  only  twelve  hours.  The  quan- 
tity actually  swallowed,  however,  appears  to  be  involved  in  some  doubt ;  for 
it  is  subsequendy  stated  (p.  135)  that  ha/f  an  ounce  of  ^audanum  may  have 
been  taken.  One  fact  was  ascertained  by  Dr.  Skae,  of  some  medi<^egal 
importance  ;-*that  the  individual  rose  from  his  bed  and  moved  about  at  least 
two,  and  probably  three  hours,  after  having  taken  the  poison  (see  ante,  p. 
469,)  showing  thereby  that  stupor  had  not  supervened  at  this  time«  Opium, 
as  meconate  of  morphia,  was  detected  in  the  stomach.  In  another  instance, 
in  which  the  quanti^  taken  was  probably  equally  small,  and  ultimately  proved 
Cfttal,  the  patient  was  able  to  converse  cheerfully  and  readily  with  a  neigh- 
bour two  hours  after  she  had  swallowed  the  poison.  In  a  case  which  I  lately 
had  to  investigate,  a  woman  died  in  twenty-two  hours  aftertaking  Aa^  on  ounre 
of  tincture  of  opium  by  mistake  for  tincture  of  rhubarb. 

Recovery  from  large  donei, — ^Very  large  doses  of  the  tincture  have  been  fre- 
quently taken  without  proving  fataL  At  St  Thomas's  Hospital,  a  few  years 
since,  two  women  were  brought  in,  who  had  each  swallowed  an  ounce  of  the 
tincture  :  they  both  recovered.  (Med.  Gaz.  xix.  264.)  Several  similar  cases 
have  occurred  at  Guy's  Hospital*  In  July,  1841,  a  man  was  admitted,  who 
had  swallowed  one  ounce  and  a  half  of  the  tincture. '  Vomiting  came  on,  but 
he  was  not  brought  to  the  hospital  until  twelve  hours  after  he  had  taken  the 
poison*  The  stomach-pump  was  employed,  and  even  under  these  disadvan- 
tageous circumstances  he  recovered.  Neither  the  matter  then  vomited,  nor  the 
liquid  brought  off  by  the  instrument,  contained  any  trace  of  opium  or  of  meco- 
nate of  morphia,  although  the  quantity  examined  amounted  to  six  ounces. 
About  the  same  time  a  woman  was  brought  in,  who  had  swallowed  ten  drachms 
of  laudanum  by  mistake  for  tincture  of  rhubarb.  Vomiting  ensued,  and  she 
did  well.  It  appears  reasonable  to  attribute  these  recoveries  from  large  doses 
to  speedy  vomiting,  or  to  the  treatment  employed  :  but  this  explanation  will 
not  always  be  applicable.  A  case  occurred  to  Dr.  Young  (Med.  Gaz.  ziv. 
655,)  in  which  a  young  lady  took  an  ounce  of  laudanum  in  whiskey,  and  re- 
covered in  five  days  :  there  was  no  vomiting,  and  the  cause  of  the  symptoms 
was  not  even  suspected  until  she  had  recovered  from  her  stupor,  and  confessed 
that  she  had  taken  the  poison.  Anptlier  case  occurred  at  the  Westminster 
Hospital,  in  December  1843  (Lancet,  Dec.  1843,)  in  which  a  woman,  aged 
twenty-five,  was  brought  into  that  institution  while  labouring  under  symptoms 
of  poisoning  by  opium.  She  was  perfectly  comatose,  the  features  devoid  of 
expression,  the  lips  purple,  and  the  pupils  contracted  to  the  size  of  a  pin's  head. 
The  eyes  were  everted  and  fixed.  Sulphate  of  zinc  an3  tartar  emetic  were 
given  without  effect,  and  the  stomach-pump  was  not  brought  into  use  until 
about  an  hour  after  her  admission.  The  contents  of  the  stomach  were  entirely 
free  from  the  smell  of  opium.  The  woman  was  kept  roused,  coffee  was  ad^ 
ministered,  and  she  recovered.  It  was  ascertained  that  she  had  swallowed 
one  ounce  of  laudanum,  but  at  what  time  before  her  admission,  is  not  stated. 
It  is  difficult  to  say  on  what  the  recovery  of  this  woman  depended ;  for  a  very 
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low  tnne  hftd  el^piod  before  the  conloiiti  wore  remoTod  from  the.ftDinach« 
and  then  there  was  no  trace  of  opium  to  be  perceived  by  the  smell.  Two 
oaees  of  recovery  in  young  men  are  reported  by  Mr.  Kirby,  in  which  an  ounce 
and  a  half  of  the  tincture  had  been  swallowed.  They  were  seen  immediately , 
and  owed  their  recovery  to  energetic  treatment  (Dub.  Med.  Press,  Dec.  24, 
1846,  407.)  The  following  instance  of  recovery  from  an  excessive  dose  of 
opium,  was  privately  communicated  to  me  a  few  years  since  by  one  of  my 
clus.  A  medical  student,  after  a  hearty  supper,  at  nine  o'clock  in  the  evening, 
swallowed /our  ounces  of  tincture  of  opium  (P.  L.,)  made  by  himself  from 
opium  procured  at  a  respectable  druggist's.  He  went  to  bed  and  slept  until 
six  o'clock  the  next  morning,  when  he  was  awakened  by  a  feeling  of  nausea. 
He  then  vomited  freely ;  and,  as  he  supposed,  the  whole  of  the  contents  of  the 
stomach,  smelling  strongly  of  opium,  were  ejected.  He  perfecdy  recovered 
without  feeline  any  other  symptom  than  inability  for  muscular  exertion.  This 
is  the  largest  dose  which  I  have  ever  known  to  be  taken  without  fatal  conse- 
quences ensuing ;  and  it  is  remarkable,  that  the  opium  should  have  remained 
80  many  hours  on  the  stomach  without  causing  serious  symptoms  and  death. 

ConditionM  which  modifff  the  effects  of  0j9Jr/m.-»There  are  some  facts  con- 
nected with  the  fatal  doses  of  this  poison  in  adults  which  deserve  consideration. 
The  effects  of  the  drug  vary  with  age,  idiosyncrasy,  habit,  state  of  health  or 
disease,  and  mode  of  combination.  The  aged  and  the  young  are  much  more 
strongly  affected  by  opium  than  adults,  and  very  small  doses  will  suffice  to 
kill  inihviduals  at  tihe  extremes  of  life.  With  respect  to  idios3mcra8y,  (see 
page  37,  ante,)  its  influence  over  the  properties  of  this  drug  might  be  illustrated 
by  numerous  cases.  Some  persons  cannot  bear  the  smallest  doses  of  opium 
without  suffering*  from  the  most  intense  headach,  and  other  painful  symptoms. 
Dr.  Ghristison  states  that  he  is  acquainted  with  a  gentleman  who,  even  when 
in  a  state  of  perfect  health,  cannot  take  seven  drops  of  laudanum  {one^third  of 
a  grain  of  opium)  without  being  narcotized.  Two  instances  have  just  been 
mentioned  where  half  a  grain  and  one  grain  respectively  occasioned  alarming 
symptoms  in  adults.  The  following  is  another  instance  of  more  recent  occur- 
rence, in  a  case  reported  by  Dr.  Steinthal.  (Casper's  Wochenschrift,  Mai 
1645,  p.  294.)  A  man  who  had  been  suffering  from  piles,  was  ordered  a 
stareh^clyster  containing  only  one  grain  of  pure  opium.  In  about  half  an 
hour  after  its  administration  the  patient  was  found  in  a  partial  state  of  narco-' 
tism.  There  was  pain  in  the  head,  which  felt  hot,  the  eyes  were  red  and 
sufiused,  glassy-looking,  and  half  open  ;  the  face  flushed ;  tongOe  dry ;  and 
there  was  a  painful  tenderness  boUi  in  the  head  and  face  on  the  slightest 
motion.  The  man  was  talkative  and  incoherent ;  stiU  having  sufficient  sense 
to  put  out  his  tongue  when  desired.  There  was  complete  loss  of  power  in 
the  upper  and  lower  extremities,  and  the  man  was  in  a  half-stopefied  condition. 
A  strong  cup  of  coffee  (half  an  ounce  to  a  cup)  roused  him  for  a  time ;  but  in 
a  quarter  of  an  hour  symptoms  of  narcotism  again  appeared,  and  continued  for 
two  houra.  The  man  fell  asleep,  and  awoke  somewhat  refreshed,  but  he  h^d 
still  lost  all  power  of  exerting  himself:  he  slowly  recovered  from  the  effects 
of  the  dose.  It  has  been  suggested  that  opium  exerts  a  greater  proportional 
effect  administered  by  the  recmm  than  by  the  stomach,  but  there  is  nothing  to 
support  this  view ;  on  the  contrary,  the  results  of  practice  are  decidedly  ad- 
vene to  it.  Cases  in  which  this  increased  effect  has  been  observed  may  be 
of  an  idios3nacratic  nature. 

From  these  facts  it  is  obvious  that  a  very  small  dose,  t.  e.  from  two  to  three 

mine,  would  in  such  cases  suffice  to  kill  an  adult:  and  death  might  possibly 

follow  from  the  effects  of  one  grain.    This  inference  must  not,  however,  be 

strained  too  far:  before  it  is  admitted  there  should  be  some  good  reason  from 
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other  sourocff  to  befiave  4iat  UiMyoiaviqr  exiitSir^Hi  fiiet  wlueh  may  ba 
monly  ascertained  with  reepeot  to  aduUe. 

Some  remarkable  results  connected  with  the  effect  of  habit  on  the  iaial  doe* 
of  opium,  have  been  elsewhere  detailed*  (See  page  36,  ante.^  It  ia  popniaip* 
ly  known  that  opium-eaters  will  bear  very  lai]ge  doses  witn  impunity*  ll 
would  take  a  dose  of  some  ounces  to  kill  such  individuals.  The  Tuika  beiptt 
with  from  one  to  two  or  three  grains,  and  increase  the  quantity  gvadnally  until 
it  amounts  to  two,  three,  or  in  many  instances  six  drachms.  From  three  to 
eight  ounces  of  laudanum  are  set  down  as  the  reguUir  daily  allowance  of  an 
English  opium-eater.  The  following  case  is  mentioned  by  Mr*  Kiiby.  A 
gentleman,  of  a  very  haggard,  sallow,  gloomy  appearance,  and  trembling  all 
over,  entered  a  druggist's  shop  and  asked  for  an  ounce  of  laudanum,  whidi 
was  properly  refused  without  medical  sanction.  He  then,  asked  to  be  shows 
how  much  an  ounce  was,  and  when  it  stood  before  him,  measured  in  a  gradn* 
ated  glass,  he  seized  it  from  the  counter,  and  eageriy  swallowed  it.  The 
druggist  was  struck  powerless.  The  gentleman,  seeing  his  great  alarm,  assored 
him  it  was  needless,  as  he  had  been  a  long  time  an  opium-eater,  and  look, 
twice  daily,  as  much  as  he  had  just  drunk.  He  remained  for  half  an  hour  in 
conversation  with  the  druggist,  who  was  surprised  to  observe  the  wonderftd 
changes  which  so  short  a  period  had  made  in  his  visitor,  whose  manner  became 
animated,  at  the  same  time  that  his  face  became  plump  and  sufiiised  with  a 
pleasing  blush.     (Dub.  Med.  Press,  Dec.  24,  1845,  p.  407.) 

Certain  forms  of  disease  are  observed  to  aggravate  the  effects  of  this  drug, 
and  to  increase  its  poisonous  properties.  Thus  it  would  be  dangerous  to 
employ  it  where  there  are  any  symptoms  indicative  of  fuhiess  of  the  veasela 
of  the  brain.  In  certain  chronic  diseases  of  the  lungs,  attended  with  cough 
and  expectoration,  especially  in  aged  persons,  opium  in  ordinary  or  even  in 
small  doses  has  been  observed  to  have  a  very  dangerous  effect:  it  tends  to 
produce  asphyxia.  This  fact  is  of  importance,  because  in  the  first  place  it 
may  explain  why  death  occurs  from  a  small  dose,  and  secondly  it  will  exoiie> 
rate  the  dispenser  of  the  drug  from  the  charge  of  having  made  a  mistake,  or 
given  an  overdose.  Medical  men  ought  to  be  aware  of  this  singular  influence 
of  disease :  by  the  want  of  attention  to  it  they  may  expose  themselves  to  a 
charge  of  maiapraxis.  There  are  dquhtless  other  diseases  which  exert  a 
similar  influence»  but  they  are  unknown. 

On  the  other  hand,  disease  sometimes  exerts  a  contrary  influence.  In  colic, 
delirium  tremens,  hydrophobia,  and  tetanus,  there  is  a  remarkable  insensibility 
to  the  operation  of  this  drug,  owing  to  the  excited  stato  of  the  nervous  system. 
In  the  two  last-mentioned  diseases,  opium,  in  order  to  produce  any  efieet 
whatever,  is  often  given  in  doses  which  would  be  certainly  poisonous  to  the 
individual  in  health. 

Lastly,  the  operation  of  opium  is  much  modified  by  combination  with  other 
substances.  Its  narcotic  properties  are  diminished  by  combination  with  tartar 
emetic,  ipecacuanha,  camphor,  astringent  powders,  and  aromatics. 

Action  of  opium  on  infanli. — Aa  connected  with  this  subject,  it  is  important 
tor  a  medical  jurist  to  bear  in  mind,  ih^X  infants  and  young  persons  are  Uabls* 
to  be  kiUed  by  very  small  doses  cf  opium  f  they  appear  to  be  peculiarly  sus- 
ceptible of  the  eSecis  of  this  poison.  Dr»  Ramisch,  of  Prague,  met  whh  an 
instance,  of  a  child  four  months  old,  that  was  nearly  killed  by  the  administra- 
tion of  one  grain  of  Dover's  ponder,  containing  only  the  tenth  part  of  a  grain 
of  opium;— the  child  suflered  from  stupor  and  odier  alanning  symptoms. 
The  following  case  occurred  in  June,  1838.  Four  grains  of  Dover's  powder 
(containing  less  than  half  a  grain  of  opium)  were  given  to  a  child  four  years 
and  a  half  old.  It  soon  became  comatose,  and  died  in  seven  honis.  Death 
was  referred  to  inflammation  of  the  throat,  and  the  jury  returned  the  visual 
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ttnnieaiiiiig  rerdiet  of  '« Died  by  die  visitation  of  God;**  bnt  there  was  no 
dooM  from  the  evidence  that  death  was  caused  by  the  opiate  medicine.  Dr« 
Keko  also  met  with  an  instance  where  a  child,  nine  months  old,  was  killed 
in  nine  hours  by  four  drops  of  laudanum,  equal  to  only  one-fifth  part  of  a  grain 
of  opnm :  it  was  much  convulsed  before  death.  A  case  is  referred  to  in  a  late 
number  of  the  Medical  Gazette,  in  which  two  drops  of  laudanum,  equal  to  the 
fmfUk  part  cf  a  gram  of  opium,  killed  an  infant.  The  following  is  a  more 
reoent  illustration  of  the  fatal  effects  of  a  similar  dose.  A  nurse  gave  to  an 
infant,  five  days  old,  two  drops  of  laudanum,  about  three  o'clock  in  the 
morning.  Five  hours  afterwards  the  child  was  found  by  the  medical  attend- 
ant in  a  state  of  complete  narcotism.  It  was  revived  by  a  cold  bath,  but  a 
relapse  came  on,  and  it  died  the  same  evening,  about  eighteen  hours  afier  the 
poison  had  been  given  to  it  On  inspection,  the  brain  and  abdominal  viscera 
were  found  in  a  perfectly  healthy  state,  and  there  was  no  smell  of  opium  in 
the  stomach.  (Prov.  Med.  Jour.  Oct.  28,  1846,  p.  519.)  The  fatal  dose 
here,  as  in  the  former  case,  was  equal  to  the  tenth  of  a  grain  of  opium,  and 
to  only  an  infinitesimal  dose  of  morphia ! 

Another  case  is  reported  (Lancet,  Feb.  1842)  in  which  a  child,  two  days 
old,  was  killed  by  a  dose  of  a  mixture  containing  one  minim  and  a  half  of 
tincture  of  opium,  equal  to  the  twelfth  part  of  a  grain.  The  child  was  seized 
with  narcotism,  foUowed  by  coma,  and  died  in  fourteen  hours.  There  are  no 
appearances  in  the  body  under  these  circumstances  to  indicate  the  cause  of 
death,  and  it  is  not  very  likely  that  the  poison,  when  taken  in  so  small  a 
quantity,  could  be  chemicaUy  detected  by  the  odour  or  tests.  Dr.  Pereira 
saw  a  case  in  which  a  powerful  effect  was  produced  upon  an  mfant  by  one 
drop  of  the  tincture  of  opium,  (Op.  cit.  ii.  1773;)  and  Dr.  Merriman  met  with 
an  instance  where  a  child,  a  month  old,  was  thrown  into  excessive  stupor  by 
a  single  drop  of  ^the  tincture  (equal  to  the  twentieth  part  of  a  grain  of  opium) 
contained  in  a  dose  of  mixture  prescribed  for  it  He  met  with  two  instances 
where  death  was  caused  by  a  very  small  dose  of  Godfrey's  cordial,  which 
contains  opium.  In  1887,  an  inquest  was  held  in  this  city  on  an  infant,  aged 
four  months,  which  was  killed  by  half  a  teaspoonful  of  Godf\rey's  cordial.  It 
was  properly  stated  by  the  medical  witnesses,  that  the  proportion  of  opium 
in  this  instance  was  not  more  than  half  a  grain  to  an  ounce ;  and  one  pro- 
fessed himself  ready  to  swear,  that  half  a  teaspoonfiil  could  not  have  caused 
the  death  of  the  child.  It  is  obvious,  from  what  has  been  said  above,  that 
great  caution  should  be  exercised  in  expressing  an  opinion  as  to  the  quantity 
required  to  destroy  the  life  of  an  infant  Six  cases  are  quoted  in  the  Provin- 
eial  Journal,  (April  8,  1846,  p.  163,)  which  show  the  serious  effects  of  small 
doses  on  young  children:  two  of  these  proved  fatal.  We  cannot  measure  the 
effects  of  opium  on  infants,  by  what  we  observe  in  adults :  but  still  we  find, 
that  in  spite  of  the  accumulation  of  numerous  facts,  like  those  above  related, 
there  is  often  a  disposition  in  medical  witnesses  to  refer  the  death  of  a  child  in 
such  cases  to  natural  disease,  because  the  quantity  of  opium  taken,  happened 
to  be  small.  As  a  proof  of  this  may  be  mentioned  the  following  case.  A 
woman  gave  a  child  four  weeks  old  a  narcotic,  draught,  containing  an  eis^hth 
of  a  grain  of  opium  and  as  much  hyoscyamus.  The  child  fell  fast  asleep, 
and  died  comatose  in  twelve  hours.  Contrary  to  well-ascertained  facts,  the 
physician  declared  that  the  child  could  not  have  been  poisoned  by  so  small 
adose!  A  case  was  triedat  the  Chester  Summer  Assizes,  1847  (Hp^.  v.  Dtayi*^) 
in  which  this  question  was  put  to  a  medical  witness.  He  was  asked  whether 
ybtM*  drops  of  tincture  of  opium  would  kill  an  infant,  and  properly  replied  in  ' 
die  affirmative.  The  mother  was  charged  with  the  murder,  but  acquitted.' 
The  learned  judge  on  this  occasion  held,  that  the  careless  or  negligent  admi- 
nistration of  the  drug  by  a  mother  could  not  be  manslaughter,  even  although 
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the  dose  might  prove  fatal.  If  she  gave  it  with  intention  to  injure  the  child, 
then  it  would  be  murder;  otherwise  she  must  be  acquitted.  The  same  medi* 
cine  given  carelessly  by  a  nurse  or  stranger,  might  justify  a  verdict  of  man- 
slaughter. 

Dr.  J.  B.  Beck  has  lately  published  in  the  New  York  Journal  of  Medicine, 
some  excellent  remarks  upon  the  effects  of  opium  on  the  infant  subject.  H« 
shows  that  while  this  drug  has  a  much  greater  influence  on  an  infant  than  on 
an  adult,  in  consequence  of  the  greater  impressibility  of  the  nervous  system,  it 
is  at  the  same  time  much  more  uncertain  in  its  operation ;  and  it  is  thus  liable 
to  prove  fatal  in  very  small  doses.  Among  the  instances  which  he  has  accu- 
mulated, illustrative  of  the  powerful  action  of  the  drug,  he  mentions  one  where 
a  young  child  was  narcotized  by  fifteen  drops  of  paregoric-elixir,  equal  to  the 
Hixletntli  part  of  a  grain  of  opium.  This  essay  has  been  republished  in  the 
Medical  Gazette  for  March  1844,  (vol.  xxxiii.  p.  707.)  A  case  will  be  pre- 
sently related,  in  which,  under  judicious  treatment  and  adverse  circumstances, 
a  child  of  nine  months  recovered  afler  having  swallowed  twenty-five  minims 
of  laudanum  (p.  486.) 

EfftcU  of  dividtd  //o*m..— The  quantity  of  this  poison  required  to  destroy 
life  may  present  itself  to  a  medical  jurist  as  a  question  under  another  form ; 
namely,  whether  a  quantity,  which,  if  taken  at  once  would  suffice  to  kill,  will 
prove  equally  fatal  when  administered  at  certain  intervals  in  divided  doses. 
This  question  is  especially  important  in  relation  to  the  effects  of  opiate  mix- 
tures or  powders  on  young  children.  There  are  but  few  facts  on  record  in 
reference  to  it;  but  judging  from  the  known  operation  of  other  poisons, — ^frora 
one  case  of  poisoning  by  opium,  and  another  by  muriate  of  morphia^— 4t  ap- 
pears to  me  certain,  when  the  intervals  at  which  these  divided  doses  are  givea 
are  so  short  that  the  patient  has  scarcely  recovered  from  the  effects  of  one  be- 
fore another  is  administered, — that  the  poison  may  destroy  life  when  the  whole 
quantity  has  been  taken,  although  each  dose  individually  might  have  been 
harmless.  If  a  sufficient  time  has  elapsed  between  the  doses,  for  the  patient 
to  recover  entirely  from  the  effects,  there  may  be  some  doubt  whether  death 
would  follow ;  although  it  cannot,  I  think,  be  denied  that  opium  may  possess 
an  accumulative  power.  (See  case,  ante,  p.  479;  also  Fharm.  Joum.,  April 
1845.)  The  whole  quantity  taken  at  once,  might  kill  in  a  few  hours;  while, 
in  divided  doses,  it  might  not  prove  fatal  until  after  a  longer  period.  (See  case, 
post,  Muriate  of  Morphia.)  The  nature  of  the  symptoms,  as  well  as  the 
time  of  their  occurrence  after  taking  the  medicine,  and  their  aggravation  after 
each  dose,  are  the  facts  upon  which  a  medical  jurist  should  chiefly  rely  in 
forming  an  opinion  as  to  the  cause  of  death.  The  post-mortem  appearances 
in  the  body  seldom  furnish  any  information ;  and  the  poison  is  never  likely  to 
be  discovered  in  the  stomach,  since  if  it  exist  at  all,  it  can  only  be  in  minute 
fractional  parts  of  a  grain.  It  need  hardly  be  observed,  in  reference  to  this 
question,  that  when,  the  quantity  of  poison  taken  at  one  dose  is  not  sufficent  to 
kill,  it  is  not  likely  that  death  will  follow  from  the  medicine  being  given  at  dis- 
tant intervals  in  divided  doses. 
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It  has  been  remarked  that  most  cases  of  poisoning  by  opium  prove  fatal  in 
from  about  six  to  twelve  hours.  Those  who  recover  from  the  stupor,  and 
survive  longer  than  this  period,  generally  do  well ;  but  from  some  cases  which 
have  occurred,  it  would  seem  that  there  may  be  a  partial  recovery,  and  aAei^ 
wards  a  relapse,  (ante,  p.  470.)  The  symptoms,  however,  generally  pTogrem 
steadily  to  a  fatal  termination,  or  the  stupor  suddenly  diisappears,  voraitinf 
ensues,  and  the  individual  recovers.    Several  instances  are  recorded  of  this 
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peiion  hftTing  deatroyed  life  in  from  seven  to  nine  hours.  One  has  latety  oo« 
curred  within  my  knowledge  in  which  an  adalt  died  in  fire  hours  afler  taking 
the  drag  prescribed  for  him  by  a  quack.  Dr.  Christison  met  with  a  case  which 
conld  not  have  lasted  above  five,  and  another  is  mentioned  by  him  which  lasted 
only  three  hours.  Dr.  Beck  quotes  a  case  which  proved  fatal  in  two  hoars 
acnd  a  half.  (Beck,  Med.  Jur.,  8T3.)  The  most  rapid  case  of  death  yet  re« 
ported  was  that  of  a  soldier  who  was  accidentally  poisoned,  in  September 
1846,  in  the  Hospital  of  Val  de  Qrace,  It  appears  that  he  swallowed  by  mis** 
lake  about  an  ounce  of  laudanum,  and  died  in  convulsions  in  three-quarters  of 
an  hour  afterwards,  (Journal  de  M^decine,  Octobre  1846,  p^  475.)  It  is 
possible  that  the  drug  may  kiU  even  with  greater  rapidity  than  this ;  but  as  ev 
medico-logal  fact,  we  are  at  present  entided  to  state»  that  it  has  destroyed  life 
within  the  short  period  above  mentioned.  On  the  other  hand,  the  oases  are 
sometimes  much  protracted.  There  are  several  instances  of  death  in  fifteen 
or  seventeen  hours.  I  have  known  one  case  fatal  in  twenty-two  hours,  and 
among  those  collected  by  Dr,  Christison  the  longest  lasted  twenty-four  hours. 
(Op.  cit^  712.)  In  eight  fatal  cases  of  poisoning  by  opium  reported  by  Dr, 
Beck,  the  smallest  quantity  taken  was  one  drachm* — ^the  largest,  one  ounce 
and  a  half.  The  shortest  time  between  the  taking  of  the  poison  and  death  was 
eight  hdurs,— the  longest  twenty  hours, — the  average  time  of  six  cases  four- 
teen hours.  (Dub.  Med.  Press,  May  1845.)  In  the  same  journal  it  is  stated, 
en  Dr,  Beck's  authority,  that  out  of  thirty-nine  fatal  cases  of  poisoning  by 
laudanum,  the  smallest  quantity  taken  was  one  drop,  the  largest  sixteen 
ounces.  The  shortest  period  for  death  was  two  kours^  the  longest /orfy-«g^A* 
hours ;  average  of  twenty-three  cases,  twelve  hours^  These  cases  lose  their 
interest,  as  the  details  are  not  quoted « 

T1tCAT0IENT.t 

The  first  object  is  to  remove  the  poison  by  the  stomach-pump,  or  in  ^e  ease- 
ef  an  infant,  by  a  catheter,  as  speedily  as  possible.  This  instrument  should 
he  employed  until  the  water  used  for  washing  out  the  organ  has  ^o  longer  the 
eolour  or  smell  of  opium^  The  entire  absence  of  the  drug  np^y  be  perhaps 
better  indicated  by  adcting  to  the  liquid  a  i^w  drops  of  a  solution  of  a  persalt 
ef  iron.  If  no  red  colour  be  produced*  there  is  reason  to  beBeve  that  there" 
is  no  meeonic  aeid,  and  therefore  no  opium,,  present*  (See  tests  for  Meconio 
Acm.)  In  thus  removing  the 'poison,  we  at  once  arrest  the  progress  of  absorp« 
tion.  Emetics  are  of  no  service  unless  the  individual  possesses  the  powcfr 
ef  swallowing,  Ooeasional  doses  of  sulphate  of  zinc  may  then  be  given  to  him,^ 
and  in  the  intervals,  a  decoction  of  strong  coflfee  or  tea^  *  Cold  afil^ion  on 
the  head,  chest,  and  spine,  has  been  adopted  with  great  success,  and  in  infanta 
%M  plunging  of  the  body  inte  a  warm  bath,  and  suddenly  removing  it  from  the 
water  into  the  cold  air,  has  been  found  a  most  effectual  means  of  rousing  the 
child*  (Med«  Graz.  xnv.  878.)  [Many  cases  are  also  recorded  by  Dr,  Oross^ 
Transylvania  JoumaU  i-  469. — O.l  Flagellation  to  the  palms  of  the  hands 
aiid  soles  of  the  feet  or  the  back,  has  also  been  sucoessfiilly  employed,  A 
eommon  way  of  rousing  an  adult  is  to  cause  him  to  keep  in  continual  motion^ 
by  making  him  walk  between  two  assistants.  Above  all  things,  the  tendency 
to  fall  into  a  state  of  lethargy  must  be  prevented.  If  called  to  a  person  already 
in  a  lediargic  condition,  the  application  of  shocks  to  the  head  and  spine  by  an 
etectro»magnetic  apparatus  will  be  found  most  effbctual.  It  has  in  several  in^ 
stencea  led  to  thS  recovery  of  an  individual  when  in  an  almost  hopeless  con- 
dition, (See  p.  74,  ante.)  As  an  illustration  of  the  efifects  of  an  oyerdose 
ef  this  drug  on  young  children^  and  of  the  benefits  derivable  from  the  electro^ 
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magnetic  treatment*  the  following  case,  reported  by  Mr.  Colahanv  wiUbe  fimiid 
of  some  interest    (Dub.  Med.  Press,  April  22,  1846^  244.) 

A  healthy  child,  aged  nine  months,  had  given  to  it  by  its  mother*  at  one 
o'clock  A.  M.,  twenty^fiye  minims  of  laudanum  to  procure  sleep.  The  laudar 
num  was  examined  by  Dr.  Christison,  and  found  to  be  of  the  usual  strength* 
A  short  time  after  its  administration  the  mother's  attention  was  attracted  to 
the  child  from  its  unusually  loud  breathing.  The  child  was  then  applied  to 
the  breast,  which  it  received  with  its  usual  avidity,  after  which  it  was  placed 
in  bed,  when  natural  sleep  was  supposed  to  be  enjoyed,  and  so  continued 
undisturbed  for  six  hours.  At  seven  a.  m.,  the  patient's  respiration  becoming 
more  oppressed,  and,  as  it  was  not  sensible  to  impressions  after  being  removed 
from  bed,  the  mother  called  on  Mr.  Colahan  to  see  her  child,  whidi  she  said 
had  been  ill  since  the  previous  night.  At  eight  a.  m.,  it  presented  the  follow- 
ing appearances : — Countenance  pale  and  placid,  with  an  expression  of  deep 
and  perfect  repose ;  eyelids  closed :  it  appeared  to  be  in  a  peculiar  slumber, 
from  which,  when  aroused,  it  evinced  a  constant  tendency  to  sleep  ;  the  respi- 
rations were  hurried,  at  times  stertorous,  and  occasionally  accompanied  with 
distinct  stndor^  with  signs  of  intense  bronchial  irritation,  and  copious  mucous 
'  secretion  without  expectoration ;  pulse  rapid  and  distinct,  with  hot  skin. 
The  child  had  been  under  the  influence  of  laudanum  for  seven  hours  and  a 
half,  when  emetics,  flagellation,  and  cold  affusion,  were  resorted  to.  Vomits 
ing  was  excited  with  evident  relief,  and  renewed  by  the  cold  affusion.  This 
state  of  restored  consciousness  was  always  impeHect,  and  was  speedily  fol- 
lowed by  lethargy  and  profound  coma  when  the  stimulating  influence  was  with- 
drawh.  The  pupils  were  contracted,  and  the  retina  was  insensible  to  the  stimu- 
lus of  light  This  treatment  was  continued  for  two  hours  incessantly,  when 
sensibility,  although  imperfect,  was  easily  excited.  At  one  p.  m.,  the  insensi- 
bility and  torpor  had  evidently  increased,  with  signs  of  cerebral  congestion. 
The  previous  excitants, — the  internal  use  of  ammonia,  &c.  &c.,  with  inhala-' 
tion  of  its  vapour,  now  seemed  useless,  and  signs  of  revival  were  with  difficulty 
produced.  Congestion  with  consequent  sopor  increasing,  with  an  evident  de- 
crease of  vital  energy,  the  child  was  brought  to  the  hospital,  and  subjected  to 
the  action  of  an  electro-magnetic  coil  apparatus.  The  strength  of  the  electric 
current  was  at  first  comparatively  feeble ;  the  shock  caused  by  its  influence, 
although  perceptible,  was  slight,  and  proportionally  diminished  after  applica- 
tion to  the  different  sensitive  parts  of  the  body.  The  strength  of  the  battery 
was  now  increased  by  sulphuric  acid,  and  a  rapid  current  of  electricity  de- 
veloped, to  the  poweifiil  stimulus  of  which  the  infant  was  exposed,  alternately 
applied  to  different  parts.  The  physiological  effect  was  now  apparent ;  and 
it  was  not  until  the  regulator  was  moved  to  its  highest  point,  and  the  flow  of 
electricity  had  reached  its  maximum  intensity,  that  complete  signs  of  revival 
were  produced,  causing  involuntary  muscular  contractions,'  with  frequent  vo* 
limtary  efforts  of  the  child  to  get  released  from  its  painful  position.  The  gal- 
vanic influence  was  continued  for  five  hours,  by  which  time  sensibility 
returned,  with  restoration  of  the  functions  of  the  nervous  centres.  Gradual 
and  progressive  recovery  continued,  and  in  a  few  days  the  infant  was  perfeetl|r 
convalescent. 

[Dr.  Lee  also  speaks  highly  of  this  agent,  in  his  notes  to  Guy's  Forensic 
Med.  668.— G.] 

In  a  case  in  which  two  ounces  and  a  half  of  laudanum  had  be^i  taken,  and 
the  patient  refused  to  submit  to  the  usual  treatment,  an  emetic  was  injected  per 
apum,  and  it  is  reported,  with  success.  (Med.  Gaz.  viii.  -12.)  Artificial 
inflation  of  the  lungs  has  been  employed  in  the  lethaigic  state,  but  it  is  of 
doubtful  benefit,  since  the  great  object  is  to  apply  a  duect  stimulus  to  the 
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nervont  vyntBm.  Bleeding  should  not  be  veeorted  to  until  after  the  poieon  hat 
been  completely  remored  from  the  stomach,  as  the  abstraction  of  blood  acta 
minriously  by  tending  to  promote  absorption.  It  is,  indeed,  only  justifiable 
when,  during  the  second  stage,  there  is  a  strong  and  lull  pulse,  with  symptom* 
iildicatiye  of  cerebral  congestion.  If  the  pulse  should  become  feeMe,  and  sink 
after  the  abstraction  of  a  small  quantity  of  blood,  the  operation  should  be 
earned  no  farther.  There  are  very  few  eases  in  which  bleeding  is  neeessary, 
and,  as  Mr.  Bullock  has  remarked,  its  tendency  is  rather  to  protract  reeorery. 
(Med.  Oaz.  xix.  2di.)  Its  indiscriminate  apu^cation  is  decidedly  injurious. 
When  there  are  signs  of  recovery,  ammonia  apf^ed  on  rags  to  iie  nostrils, 
and  frictions  to  the  chest  with  the  compound  camphor  liniment,  will  aid  in  re* 
storing  the  patient  Cataplasms  of  mustard  and  cayenne  pepper  have  been 
applicMl  with  advantage.  The  means  above  stated,  variously  eniplo3Fed,  have 
been  found  eminently  successful;  but  especially  the  removal  of  the  poison  by 
the  stomach-pump.  Out  of  numerous  cases  oi  poisoning  by  opium,  brought 
to  Guy's  Hospital,  but  very  few  have  proved  fatal,  even  when  the  remedial 
treatment  was  applied  late.  Antidotes  are  of  little  avail.  (Bee  p.  74,  ante.) 
Vinegar  was  formerly  recommended,  but  it  is  known  to  be  a  powerful  sohrenl 
oif  morphia  and  other  poisonous  alkaloids.  Its  use,  therefore,  has  long  been 
abandoned  as  decidedly  objectionable.  A  case  of  poisoning  by  laudanum  has 
been  lately  reported,  in  the  treatment  of  which  vinegar  was  given  in  two-ounce 
doses  every  half-hour.  The  effect  was  to  increase  the  stupor,  and  other  bad 
symptomc.  (Med.  6az.  xxxviii.  083.)  Orfila  has  recommended  iannin  in 
the  form  of  galls,  oak  bark,  cinchona,  or  very  strong  black  tea,  as  a  chemical 
antidote,  because  it  has  the  property  of  precipitating  morphia  l&oro  its  solution 
in  the  form  of  a  comparatively  insoluble  tannate.  If  this  substance  has  acted 
beneficially,  it  has  most  probably  been  by  its  stimulant  and  astringent  pro^ 
perties.  At  any  rate,  as  the  tannate  of  morphia  is  not  more  insoluble  than  the 
pure  alkaloid  itself  (an  active  poison,)  which  requires  1000  parts  af  water  to 
dissolve  it,  and  it  is  perfecdy  soluble  in  the  acid  secretions  of  the  stomach,  it 
is  difficult  to  admit  Orfila's  chemical  explanation. 

The  best  liquid  for  exhibition,  ia  undoubtedly  a  very  strong  decoction  of 
coffee.  This  operates  as  a  safe  and  excellent  stimulant  when  tiie  power  of 
deglutition  is  retained. 

It  has  been  long  known  that  the  vegetable  alkaloids  underwent  decomposi- 
tion by  chlorine,  and  M.  Flandin  has  recendy  announced  that  when  morphia, 
dissolved  in  a  weak  acid  is  combined  with  any  alkaline  hypochlorite,  it  is 
liable  to  be  decomposed  and  rendered  inert.  He  suggests,  therefore,  that  acetie 
or  any  other  weak  acid  might  be  safely  used  in  poisoning  by  opium  or  mor* 
phia,  provided  it  was  combined  with  one  of  those  salts.  (Ga7.  MM.  Juitlet 
31,  1847,  620.)  It  appears  to  me  that  it  would  be  decidedly  objectionaMe  to 
administer  as  an  antidote  a  hypochlorite  with  any  acid  (p.  233,  ante.)  We 
might  as  well  exhibit  chlorine  at  once ;  and  as  to  the  beneficial  operation  of 
such  a  mixture,  this  remains  yet  to  be  established  by  experiment. 

In  a  late  number  of  the  Gazette  M6dicale,  M.  Bouchardat  has  recommended 
the  employment  of  the  ioduretted  iodide  of  potassium  as  an  antidote.  Accord- 
ing to  him,  tiiis  solution  forms  insoluble  and  inert  compounds  with  the  alka- 
loids, especially  with  morphia.  The  product,  he  states,  is  even  insoluble  in 
weak  acids.  The  proportions  which  he  recommends  are,  iodine  three  grains, 
iodide  of  potassium  six  grains,  water  one  pint.  It  is  recommended  to  be  given 
in  doses  of  a  wine-glassfiil,  and  vomiting  should  at  the  same  time  be  promoted 
by  emetics.    (Janvier  9,  1847,  p.  31.) 


4SB  poisoimiG  BT  sraov  MMO^WBcoaOKm  of  poppies. 

ponoimo  BT  poppisfl. 

The  h^ads  of  the  white  poppy,  grown  in  thie  comtry,  eontain  mecowiW  of 
morphia*  They  yidd  an  in^tMrted  extract  called  Eqgiish  opiwn,  which, 
according  to  Mi.  HenneU*  contains  five  per  omt.  of  merphia.  The  white 
poppy-heada,  thereforct  yield  to  water  in  the  form  of  decoction,  a  poiaonona 
mU  capable  of  aelinff  deleterionaly  on  young  children.  Many  caaca  of  poi- 
aoniiig  have  oocaired  from  the  ii^dicioua  uae  of  Symp  of  poppief^  which  ia 
nothing  more  than  a  aweeteaed  decoction  of  1^  poppy-heada.  Thia  ayrnp  ia 
aaid  to  contain  one  gnm  of  extract  (opium)  to  one  ounce  (Thomaon.)  The 
common  doae  of  it  for  an  infant  three  or  four  moniha  old,  ia  half  a  drachm^— 
fi>r  adulta,  two  to  four  dradima.  (Peieira,  ii.  1769.)  Theie  ia  aome  reaaon 
to  believe  that  what  ia  often  aold  by  many  droggiata  for  ayrap  of  poppiea  aa  a 
toothing  or  cordial  medicine  for  children,  ia  nothing  more  than  a  mixture  of 
tincture  or  infiiaion  of  opium  with  aimple  ayrnp;  it  ia  dierefore  a  preparation 
of  very  variable  atrength.  Thia  may  account  for  what  appeara  to  many  peraona 
inexi^icable,  namely  that  an  infant  may  he  deatroyed  by  a  very  amall  doae. 
In  January  1841,  a  child  aix  montha  old  ia  aaid  to  have  died  from  the  effecta 
of  leaa  than  half  a  teaapoonful  of  ayrnp  of  poppiea  bought  at  a  retail  druggiat^s. 
The  narcotic  aymploma  were  fully  developed  in-  diree-quartera  of  an  hour. 
The  ayrop  in  thia  caae  may  have  contained  tincture  of  opium.  Seven  children 
are  reported  to  have  loat  dieir  lirea  by  thia  a3rrup  in  1887-8.  In  one  of  theae 
caeea,  a  teaapoonful  and  a  half  was  given.  Stupor  came  on  in.  half  an  hour, 
and  the  child  died  the  following  day.  A  teaapoonful  haa  been  known  to  prove 
iatal  to  a  healthy  <diild.    (Pereira,  ii.  1709.) 

The  following  are  caaea  of  poiaoning  by  the  DeeoefUm  cfpoppiee.  A  womaif 
boiled  two  poppy-heada  in  a  quarter  of  a  pint  of  milk,  and  gave  only  two  amaH 
spoonfuls  of  thia  decoction  to  her  child.  In  an  hour,  the  child  fell  into  a  deep 
lethargic  8leep.-*-the  respiration  became  atertorooa,  and  in  ten  hours  it  died.  OfK 
inapection,  the  brain  aoid  ita  membranes  were  found  congested.  In  a  second 
case,  a  maid-servant  in  order  to  quiet  a  child,  gare  It  two  teaspoonfuls  of  a  de- 
coction made  by  boiling  one  poppy-head  in  a  amall  poC  of  water.  The  child 
WaaTound  dead  in  the  morning.  The  brain  and  ita  membranea  were  modk 
congeated;  and  the  ventriclea  contained  bloody  aernm«  Tbe  aeeds  of  the 
poppy  were  found  in  the  atomach. 

The  dfeota  are  not  alwaya  of  this  serious  character,  as  the  followhig  case  will 
Aow.  A  woman  gave  to  her  diild  several  teaspoonfuls  of  a  strong  decoction 
of  popK^-beada.  In  a  quarter  of  an  hour  it  fell  into  a  deep  aleep,  ftmt  which  it 
could  not  be  rouaed.  Bledical  aaaistanoe  waa  not  caHed  for  thir^<^x  honra,  and 
then  the  child  waa  almoat  moribund.  The  eyea  were  aunk,  the  hda  Iwlf  open 
and  aorrounded  by  a  livid  circle,  the  pupila  dilated  and  inaensible,  the  foce  pale, 
with  a  sHght  bloeish  tint,  the  extremities  abnost  paraisraed,  respiration  hurried, 
tlie  pulse  frequent,  small  and  trembling,  the  forehead  covered  with  a  cold  sweat, 
and  the  lower  jaw  depending.  No  urine  had  been  voided,  nor  bad  the  ehiM 
paaoed  any  motion,  aince  the  firat  occurrence  of  the  qrmptoma.  It  was  too  late 
to  think  of  removing  the  poison  from  the  stomach.  Coffee  and  other  stimnianti 
were  used,  under  which  the  child  recovered.  (Ann.  d'Hyg.  1845, 1.  212 ;  ateo 
Med.  Gaz.  xxxvi.  p.  305.) 

ft  may  be  observed  that  the  poisonous  aalt  of  morphfai  to  generally  considered 
to  exist  in  the  eapeule  of  the  poppy,  and  not  in  the  srads;  but  Sobembelm  men- 
tions one  or  two  cases  of  poisoning  by  the  seeds  of  the  plant  (Tox.  000.)  Fcr 
other  cases,  aee  Henke  Zeitschrift  der  S.  A.  1844,  i.  302.  Extract  of  popfriee 
acts  like  the  decoction,  but  it  is  more  powerful.  The  dose  of  thto  medidnal  pre- 
paration for  adults,  to  finom  two  to  twenty  grains. 


PblSONIVG  BT  GOBFRET's  OOXDIAL  A1I0  DALBT's  CAUaHATITE.       ^9 
aODPRBT*8  CORDIAL. 

This  18  chiefly  a  mixture  of  infusion  of  sassafras,  treacle,  and  tincture  of 
opium.  Tlie  quantity  of  tincture  of  opium,  according  to  Dr.  Paris,  is  about  one 
drachm  to  six  ounces  of  the  mixture,  or  heJf  a  grain  of  opium  to  one  ounce, 
but  it  is  very  probable  that,  hlce  the  so-called  syrup  of  poppies,  its  strength  is 
subject  to  great  variation.  A  case  has  been  already  related  (ante,  p.  483,)  in 
which  half  a  tea-spoonful,  »  l-d2d  part  of  a  grain  of  opium,  was  alleged  to 
have  caused  the  death  of  an  infont.  In  1837*8,  twelve  children  were  admitted 
to  have  been  killed  by  this  mixture  alone.  The  explanation  of  this  is,  that  the 
medicine  is  given  in  large  doses  by  very  ignorant  persons. 

[The  formula  for  Qodfre^r's  cordial  adopted  by  the  Philadelphia  Cdl.  Phanxk 
orders  rather  more  than  one'grain  of  opium  to  the  fluid  ounce.^-O.] 

dalbt's  carminative. 

This  is  a  compound  of  several  essential  oils  and  aromatic  tinctures  in  pepper- 
mint water,  with  carbonate  of  magnesia  and  tincture  of  opium.  According  to 
Dr.  Paris,  there  hxefivt  drops  of  the  tincture,  or  one  quarter  of  a  grain  of  opium, 
to  rather  more  than  two  ounces  of  this  mixture,  or  the  one^eighth  of  a  grain  to 
an  otmcf .  The  formula  commonly  given  is,  carbonate  of  msgnesia  two  scruples^ 
oil  of  peppermint  one  minim,  of  nutmegs  two  minims,  of  aniseed  three  minims* 
tincture  of  opium  five  minims,  spirit  of  pennyroyal  and  tincture  of  assafostida  of 
each  fifteen  minims,  tincture  of  castor  and  compound  tincture  of  cardamoms  of 
each  thirty  minims,  and  of  peppermint  water  two  ounces;  AccOTding  to  this 
formula,  tincture  of  opium  forms  the  1-21 1th  part  by  measure,  or  one  teaspoon- 
ful  would  contain  the  i*64th  part  of  a  grain  of  opium*  Like  most  of  these 
quack-preparations,  it  probably  varies  in  strength.  An  in&nt  is  reported  to 
have  been  destroyed  by  forty  drops  of  this  no8tn]m,>-a  quantity,  according  to 
the  strength  assigned,  equivalent  to  more  than  two  drops  of  the  tincture  or  one- 
tenth  of  a  grain  of  opium.  Accidents  frequently  occur  from  its  use,  partly  owing 
to  ignorance,  and  partly  to  gross  carelessness  on  the  part  of  mothers  and  nurses. 

PAREGORIC  ELIXIR.       COMPOUND  TINCTURE  OF  CAMPHOR. 

This  is  a  medteinal  preparation  of  alcohol,  opium,  benzofe  add,  oil  of  aniseed 
and  camphor.  Opium  is  the  active  ingredient,  and  of  this  the  tincture  contains 
rather  less  than  one  grain  in  every  fuilf  ounce  (nine  grains  to  five  ounces.)  It 
is  sold  to  the  public  at  the  rate  of  fourpence  per  ounce.  Fatal  cases  of  poison- 
ing by  paregork;  are  not  very  frequent:  the  following  occurred  in  March  1848. 
A  child  between  five  and  six  years  old,  had  had  some  cough  medkune  prescribed 
for  it,  at  a  dniggist'a  The  medicine  consisted  as  nearly  as  could  be  ascertained 
from  a  portion  left  in  the  bottle,-^of  paregoric,  having  about  from  one-fourth  to 
one-half  the  strength  of  the  pharmacopoeial  tincture.  The  child  took  two-thirds 
of  this  mixture,  given  in  divided  doses,  at  somewhat  irregular  intervals,  and  died 
in  about  thirty-six  hours.  The  quantity  of  opium  in  the  portion  of  the  mixture 
taken,  was,  judging  by  comparison  with  the  usual  strength  of  the  tincture,  from 
three-fourths  of  a  grain  to  one  grain  and  a  quarter.  The  child  became  drowsy 
after  each  dose,  and  slept  on  one  occasion  for  several  hours  together.  It  was 
occasionally  roused,  and  appeared  sensible;  but  again  relapsed  into  drowsiness 
on  taking  the  medicine.  A  few  hours  before  its  death,  it  was  found  comatoaei 
with  stertorous  breathing  and  strongly  contracted  pupils.  On  inspection,  the 
whole  of  the  organs  were  healthy,  with  the  exception  of  the  parietes  of  the  ve»* 
tricles  of  the  heart,  which  were  somewhat  thkskened;— 4iiere  was  no  turgesoenoe 
of  the  vessels  of  the  braiUi  nor  eflusion  in  the  ventricka.    The  IkiuUl  contents  ci 


m 

the  stoiDBch  yielded  no  trace  of  opiam  or  an  opiate.  There  was,  however,  no 
doubt  that  the  death  of  this  child  had  been  eaased  by  an  opiate.  This  was 
proved,  1,  by  the  nature  of  the  medicine  taken ;  2,  the  nature  of  the  symptoms, 
which  were  aggravated  after  each  dose ;  S,  the  confirmed  coma  and  stertor} 
and,  lastly,  the  absence  of  every  other  cause  to  account  for  the  rapid  death  ander 
thetrircumstances.  (G.  H.  Reports,  April  1844.)  It  was  a  question  here,  how 
&r  a  small  quantity  of  opium  in  divided  doses  was  likely  to  prove  iatal  to  a  chikl 
of  this  agel  The  answer  was  given  to  the  effect,  that  although  each  dose  might 
be  individually  harmless,  the  frequent  repetition  of  the  medteine,  when  the  chiki 
bad  scarcely  recovered  Drom  the  efiects  of  the  former  dose,  might  operate  &tally. 
(See  p.  484,  ante.) 

In  another  case,  a  child  aged  7  months  wss  killed  by  a  tesrepoonfiil  given 
in  two  doses  at  an  intervsl  of  a  day,  u  e.  by  a  ddie  equal  to  one  quarter  of  a 
grain  of  opium.    (Pharmaceut  Jour.,  Ap.  1845,  p.  464.) 

Dover's  powdkr.    (pitlv.  ipecac  comp.) 

This  is  a  preparation  of  opium,  the  effects  of  which  on  young  chUdren  have 
been  already  adverted  to  (ante,  p.  482.)  The  proportion  of  opium  is  one- 
tenth  part,  or  one  grain  in  every  ten  grain*  of  the  powder.  A  child  has  been 
killed  by  four  grams^-4herefore  by  a  qusntity  contaiaiiig  about  two-fiflhs  of  a 
grain  of  opium. 

The  foUpwing  case  of  poisoning  by  Dover's  powder  is  reported  by  Mr. 
Griffiths.  (Me£cal  Gaaette,  March  1844.)  About  ten  grains  of  the  powder 
were  given  by  mistake  to  an  infant  seven  weeks  old,  and  it  died  in  twenty-four 
hours.  On  an  inspection  of  the  body,  the  countenance  was  placid,  and  tlie 
fingers  of  both  hands  were  firmly  contracted.  In  the  abdomen,  the  colon  was 
seen  to  be  distended  with  flatus;  the  spleen,  kidnejrs,  and  intestines  were 
healthy ; ,  the  liver  gorged  with  blood ;  the  stomach  contained  a  very  smatt 
quantiQr.  of  colourless  viscid  matter.  The  inner  coat  was  vascolsr ;  and  at  the 
great  curvature  as  well  as  in  other  parts,  the  blood-vessels  were  highly  injected 
in  patches.  .  The  lungs  were  gorged  with  blood ;  the  upper  lobes  being  infil* 
trated  with  a  greenish  serum.  The  pericardium  was  vascular,  and  contained 
about  a  drachm  of  fluid.  The  right  auricle  was  empty ;  the  left  ventricle  con- 
tained some  thin  fluid  blood,  and  a  small  coagulum.  The  sinuses  of  the  dura 
QMiter  were  filled  with  daik  coagula  ;  the  surface,  of  the  brain  appeared  covered 
by  a  complete  network  of  vessels,  distended  with  light-coloured  blood.  On 
the  sur&ee  of  each  posterior  lobe  of  the  cerebrum,  slight  extravasation  had 
taken  place.  The  brain  was  soft,  and  the  difference  of  colour  between  the 
gsay  and  white  matter  barely  discernible.  The  vessels  in  the  substance  of  the 
brain  were  gorged  with  blood,  presenting,  on  section,  a  thickly  studded  ap- 
peazance-"the  spots  were  of  a  deep  dull  red,  and  in  many  places  coalescing. 
There  was  a  small  quantity  of  fluid  in  each  lateral  ventricle,  and  on  the  floor 
oi  each,  the  blood-vesseU  were  largely  distended.  There  was  serous  effusion 
on  the  surface  as  well  as  at  the  base  of  the  brain,  to  the  amount  of  about  half 
an  ounce.  The  contents  of  the  stomach  were  carefiilly  analyzed,  but  neiUier 
morphia  nor  meconic  acid  could  be  detected.  This  case  is  interesting  in  several 
particulars.  In  the  first  place,  it  is  surprising  that  so  young  an  infamt  should 
have  lived  so  long  after  taking  a  dose  equivalent  to  one  grain  of  opium.  Making 
every  aUowance  for  the  great  vascularity  of  the  brain  in  young  subjects,  it  ap- 
pears from  the  inspection,  that  the*  opium  had  here  affect^  flie  organ,  and 
caused  a  general  congestion  as  well  as  effusion  and  slight  extravasation  ; — ^ti^e 
lsat«mentioned  oondition  is  somewhat  rare  in  poisoning  by  opium.  The  non- 
deteetion  of  the  poison  in  the  contents  of  the  stomach  was  sufficiently  accounted 
&r  hy  the  very  small  quantity  of*  opium  in  the  dose  of  Dover^s  powder,  and 


ty  tiM  fonfdi  of  tiiBe  which  the  ehikl  0arviv«d.  The  opium  eontaiiiea  in  ten* 
fnm  of  Dovei^t  powder  is  equiTBlent  onlj  to  about  the  twentieth  of  a  miitt 
of  morphia^  and  prehably  about  the  same  pfoportion  of  meconie  acid.  »  has 
boon  ahpoady  observed  thai  it  is  extremely  rare  to  find  opium  in  the  stomachs 
of  young  children  poisoned  by  small  doses, 

OPIUM  LOZENOSS. 

It  is  not  generally  known  that  cough  losenges  sold  to  thepublie  often  contaift 
a  large  quantity  of  opium.  Mr.  GarUck  has  communieated  to  the  Lancet  a 
ease  in  which  he  was  eaUed  to  a  man  who  had  occupied  himself  during  an 
afternoon  in  sueking  one  ounce  and  a  half  of  these  losenges.  After  a  time  he 
was  observed  to  become  dropsy.  His  countenance  was  very  prie :  there  ynaf 
great  somnolency ;  and  it  was  with  difficulty  diat  any  reply  to  a  question  could' 
be  obtained.  The  pupils  were  strongly  eontraeCed;  the  breathing  heavy  and 
oppressed,  occasionally  stertorous ;  and  the  pulse  small  and  feeble.  With  some 
difficulty,  and  after  active  treatment,  the  man  recovered.  For  twenty-four 
hours  afterwards  he  experienced  general  numbness.  The  vender  of  tilie  lo« 
zonges  knew  noUiing  about  the  quantity  of  opium  contained  in  them !  (Lancet^ 
187,  Jan.  M,  1947.) 

[Wistar's  Cou§^  Lozenges,  so  much  employed  in  this  eity,  contain  about 
1-60  of  Opium.— G.] 

MORPHIA  AND  ITS  SALTS. 

Morphia  and  its  -saline  combinations  must  be  regarded  as  aotive  poisons^ 
The  pure  alkaloid  is  known  from  its  salts  by  its  great  insolilbility  in  water^ 
(see  post,  p*  001)  and  owing  to  this  property  some  have  regarded  it  as  less* 
poisonous.  The  acrid  secretions  of  the  stomach  woidd,  however,  dissolve  it 
in  sufficient  quantity  to  produoe  very  speedily  dangerous  effisets.  The  two 
principal  salts  of  morphia  are  the  muriate  and  the  acktatx*  The  first  of 
these  is  now  laigely  emjdoyed  in  medicine,  and  both  are  preferred  to  the  pure 
idkaloid,  which  is  seldom  given  medicinally.  They  are  used  in  powder  and 
soluticm,  but  most  eoromoiSy  in  the  latter  form.  The  medicinal  dose  of  mor« 
phia,  or  of  either  of  its  salts,  may  be  stated  to  be  from  one-eighth  of  a  grain 
gradually  inoEeased  to  two  grains.  There  is  no  other  poisonous  substance 
so  completely  under  the  influence  of  habitr— hence  very  large  doses  may  be 
borne  after  a  short  time  with  impunity.  When  applied  endermically,  the 
cutide  having  been  previously  removfd  by  a  blister,  a  dose  of  from  one  to  two 
grains  is  sprmkled  over  the  skin  :  but  violent  sjonptoms  have  been  occasionally 
observed  to  follow  even  from  Haifa  grain.  The  Muriate  of  morphia  is  used^ 
aocording  to  the  Edinburgh  PharmacopcBia,  dissolved  in  rectified  spirit  and 
water, — the  solution  being  of  such  a  fixed  sti«ngth  as  to  be  equivalent  to  tine-' 
tore  of  opium.  One  ounce  of  the  solution  eontains/ovr  f^ains  and  a  haif  of 
the  muriate,  and  the  dose  for  an  adult  is  finom  twenty  to  forty  minims.  It  is 
important  ^t  the  medical  practitioner  should  be  well  acquainted  with  the 
stiength  of  morphia  and  its  preparatioBS  compared  with  the  ordinary  prepara- 
tions ^  opium  (see  ante^  p*  46i5.)  Morphia  audits  salts  have  an  intensely 
bitter  tacte. 

Sthftoms.— -The  ease  of  Dr.  Castaign^  in  1888,  (see  post,  p.  404)  first 
cnlled  the  serious  attentian  of  the  profession  to  the  poisonous  properties  of  the 
salts  of  morphia.  Soon  after  the  trial  and  conviction  of  this  person,  numerous 
monognqphs  on  this  subject  appeared,  and  many  experiitients  were  performed 
in  order  to  determme  not  only  the  ordinary  effisctB  of  the  salts  of  mc^rphia,  but 
the  beat  process  for  in  detection  in  Ae  doad  body<    ]9r«  Vassal  describes  fii^ 
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'  •ymptomi  pcodneed  by  Aeettle  of  moipbia  used  mediciiMJhr  in  Ae  fioDowioif 
order :— 1»  an  inrenstible  tendency  to  sleep ;  2,  a  well-marked  slackening  of 
^e  circulation,  the  pulse  becoming  small  and  slow,  bnt  remaining  regular ;  8, 
the  contractility'  of  the  pupils,  as  well  as  the  sensibility  of  the  retina  aog* 
mented;  4,  copious  perspuration  during  sleep-^is  ceases  if  the  use  of  the  s^l 
be  continued,  but  reappears  on  every  increase  of  dose;  5,  obstinate  consti- 
pation ;  6,  more  or  less  retention  of  urine ;  7,  irritation  over  the  whole  of  the 
skin,  accompanied  in  some  instances  by  an  anomalous  eruption.  (Consid^ 
rations  M^dico-Ghimiques  sur  TAc^tate  de  Morphine,  102^)  When  either  of 
the  preparations  is  taken  at  once  in  an  overdose,  the  symptoms  are  more 
strongly  marked,  and  they  follow  each  other  more  speedily*  They  generally 
cwpMn€nc€  in  from  five  to  twenty  minutee  after  the  dose  of  poison  has  been 
swallowed;  and  they  very  closely  resemble  those  observed  in  poisoning  by 
opium.  As  a  summary,  it  may  be  stated,  that  they  consist  in  dimness  of  sight, 
weakness  and  relaxation  of  the  muscular  system,  tendency  to  sleep,  stupor, 
loss  of  consciousness,  coma,  stertorous  respiration,  and  more  commonly  than 
in  poisoning  by  opium,  there  are  convulsions.  According  to  Orfila,  in  nino- 
teen-twentieths  of  all  cases,  the  pupils  will  be  found  strongly  contracted,  a 
statement  which  I  believe  to  be  correct:  the  few  exceptional  cases  were  those 
in  which  the  dose  was  excessive,  and  the  symptoms  were  unusually  violent 
The  state  of  the  pupils  gave  rise  to  great  difference  of  opinion  among  die  me- 
dical witnesses  on  the  trial  of  Dr.  Castaign.  (Orfila,  ii.  185 ;  see  post,  p. 
405.)  The  condition  of  the. pulse  varies  greatly.  In  some  cases  Uiere  is 
great  irritation  with  itching  of  the  skin,  and  irritability  of  the  bladder  with 
difficulty  of  passing  urine.  Vomiting  and  diarrhcea  have  been  met  with  in 
those  instances  in  which  the  dose  was  large. 

PosT-xoRTKX  APPEARANCES.— The  ouly  post-mortcm  appearance  which  can 
be  referred  to  the  action  of  morphia,  or  its  salts,  is  fulness  of  the  cerebral 
vessels,  with  occasionally  serous  efiusion.  These  poisons  have  no  local  irri- 
tant action,  and  they,  therefore,  leave  no  marks  of  their  operation  in  the  stomach 
and  bowels. 

Quantity  KE^ivmsD  to  destroy  LiFB.-^One  of  the  most  important  ques- 
tions connected  with  this  form  of  poisoning,  is  that  which  relates  to  the  dose 
of  morphia  required  to  destroy  the  life  of  an  adult.  Although  from  facts  to  be 
presendy  stated,  there  can  be  no  doubt  that  the  salts  of  morphia  are  very  ener- 
getic poisons,  several  cases  might  be  quoted  to  show  that  they  are  sometimes 
taken  with  impunity  in  large  doses.  The*  conditions  of  die  body  which 
influence  the  effects  of  opium  (ante,  p.  481,)  operate  equally  with  respect  to 
morphia.  The  muriate  of  morphia  has  been  given  in  doses  of  two  graim 
every  six  hours  without  ill  effects ;  but  then  the  commencing  dose  was  a  quar- 
ter of  a  grain,  and  this  was  gradually  increased.  Under  these  circumstances, 
it  is  well  known  that  after  a  time,  as  much  as  from  eight  to  ten  grains  will  be 
required  to  act  as  a  narcotic.  In  diseased  conditions  of  die  nervous  system, 
what  might  be  regarded  as  poisonous  doses  of  these  salts  are  given  without 
injury.  Dr.  Pereira  states,  diat  in  a  case  of  insanity  he  gave  two  graine  of  the 
muriate  at  one  dose,  without  any  ill  effect  following.    (Op.  cit.  ii.  1779.) 

In  one  instance  that  came  to  my  knowledge,  an  adult,  who  had  taken  the 
muriate  medicinally,  was  killed  by  a  dose  of  three  grains.  In  a  case  which 
occurred  in  London,  in  April  1846,  a  woman,  aged  sixty-six,  was  killed  by  a 
dose  of  six  ffrains,  under  the  followinjr  circumstances : — She  was  admitted  into 
University  College  Hospital,  labouring  under  gangrene  of  the  right  foot.  A 
draught  containing  three  quarters  of  a  grain  of  muriate  of  morpJua  was  pre* 
eeribed  for  her :  she  had  taken  this  dose,  it  appears,  safely  on  two  or  three 
pfrevious  occasions.  By  some  mistake,  a  stronger  solution  of  morphia  than 
^at  intended  by  the  prescriber  was  used,  and  a  draught,  oontuning  Hx  grauw 
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^  the  muriate,  was  giyen  to  her  by  the  nnne  aboat  nine  o'dock.  In  thretf 
hours,  the  woman  was  found  in  a  state  of  complete  narcotism,  and  in  spite  of 
erery  available  remedy,  including  galvanism,  she  gradually  sank,  and  died  nine 
hours  aAer  taking  the  draught.  (Med.  Times,  May  9,  1846,  p.  114.)  Dr. 
Ohrisdson  has  collected  three  cases  in  each  of  which  ten  grains  of  the  muriate 
proved  fatal.  In  one  of  these,  a  woman  took  this  dose  of  the  pure  muriate  by 
mistake.  This  being  discovered  immediately,  means  were  used  to  prevent 
any  ill  effects  from  the  accident.  Within  half  an  hour  ai\er  the  poison  had 
been  swallowed,  the  stomach  was  completely  cleared  by  the  stomach-pump. 
At  this  time  the  patient  was  quite  sensible.  Stupor  quickly  came  on,---deep 
eoma  gradually  appeared ;  and  before  night  she  expired.  (Op.  cit  727.)  This 
case  is  important,  because  it  shows, — ^first,  that  absorption^  to  an  extent  to  prove 
6ital,  may  occur  in  half  an  hour;  secondly,  that  there  may  be  a  complete  re- 
mission in  the  symptoms,  and  afterwards  a  fatal  relapse,  (see  ante,  p.  469;) 
and  thirdly,  it  throws  an  important  light  upon  the  case  of  Castaifcn  (p.  494,) 
as  it  proves  that  a  person  may  die  zfxer  many  hours  from  the  effects  of  one 
dose  of  morphia,  and  no  trace  of  poison  remain  in  the  stomach. 

The  AcsTATB  of  Morphia  is  subject  to  similar  anomalies  with  respect  to 
dose.  Mr.  Headland  states  that  he  attended  an  opium-eater,  who  was  in  the 
habit  of  taking  seventeen  or  eighteen  grains  of  the  acetate  daily.  A  case  is 
reported  in  most  works  on  toxicology,  in  which  a  young  man  swallowed  ten 
grains  of  the  acetate,  and  shordy  afterwards  forty  grains :  he  suffered  from 
the  usual  symptoms,  but  ultimately  recovered,  although  he  had  taken  in  the 
whole,  fifty  grains  df  the  acetate  of  morphia  on  an  empty  stomach !  An 
account  of  this  case  will  be  found  in  Schneider's  Ann.  derS.  A.,  1896,i.  455. 
In  the  Edinburgh  Medical  and  Suigical  Journal,  (vol.  xxxiii.  p.  220,)  a  case 
is  reported  where  a  young  man  recovered  in  four  days,  after  taking  twenty 
grains  of  the  acetate;  but  the  most  remarkable  instance  of  all,  is  that  reported 
by  M.  Bonjean,  in  which  a  young  man,  aged  twenty-four,  entirely  recovered 
in  about  eight  hours  from  a  dose  o(  Jiffy-Jive  strains  of  acetate  of  morphia  in 
an  ounce  of  water.  No  symptoms  of  any  importance  manifested  themselves 
UBtil  an  hour  after  the  poison  was  taken,  and  there  was  then  simply  vertigo 
with  slight  somnolency.  Two  hours  after  the  occurrence,  he  still  had  the 
power  to  answer  questions !  In  four  hours  deep  coma  supervened,  but  under 
copious  bleeding  and  other  meatment,  this  gradually  disappeared.  (Ann. 
d^Hyg.  1845,  i.  150.)  The  following  is  a  more  recent  case  of  recovery  from 
a  large  dose : — A  man  swallowed  at  once  ten  ^nins  and  three  quarters  of 
aeetate  of  morphia.  Tartar  emetic  was  immediately  given,  but  without  pro* 
dacing  vomiting.  About  three  hours  after  the  accident,  and  while  the  patient 
was  in  a  state  of  deep  coma,  highly  concentrated  solution  of  coffee  with  the 
solid  residue  was  given  to  him.  The  patient  swallowed  about  ten  ounces  in 
twelve  hours.  The  coma  disappeared,  and  he  perfecdy  recovered.  (Gaz. 
Bf^d.,  Mai  1,  p^  346.)  On  the  other  band,  from  an  interesting  case  which 
oeeurred  in  18S8,  (Lancet,  Nov.,)  there  is  reason  to  suppose  that  only  half  a 
sprain  of  the  acetate  of  .nsiorphia  caused  the  death  of  a  lady  to  whom  it  had 
been  administered  as  a  medicine !    She  was  at  the  time  ifi  a  state  of  ill  health. 

According  to  Dr.  Melion,  this  salt  (acetate  of  morphia)  exerts  proportion* 
ably  a  much  more  powerfully  narcotic  effect  than  opium.  Even  from  small 
doses  administered  medicinally,  he  observed  the  following  symptoms : — the  ' 
^ild  became  dull  and  drowsy,  and  gradually  fell  into  a  state  of  stupor ;  it  lay 
trith  its  eyes  shut,  or  half-open — one  more  so  thftn  the  other;  the  ball  of  the 
eye  fixed  or  rolling  about:  the  pupil  contracted  and  inactive ;  the  heat  of  the 
head  increased,  and  the  scalp  aiii'face  covered  with  a  copious  perspiration. 
The  child  murmured  or  spoke  Airing  its  sleep,  and  moved  its  upper  Up  aiidt 
jftw  as  if  in  the  act  of  sucking;  ifil  awoke,  it  expressed  a  deiife  to  drbk,  toA 
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again  fall  adeep.  It  oontiimed  in  thia  atate  for  eight  or  twelve  luNua.  In 
a  more  advanced  stage,  there  waa  venoua  congestion  over  the  whole  body,  the 
child  lay  listlesa,  the  skin  was  purple,  the  temperature  diminished*  the  pupils 
strongly  contraated  and  quite  inactive,  the  cardiac  pulsations  weak,  the  respi* 
ration  slow,  the  pulse  quick  or  slow,  small  and  weak,  and  all  the  secretions 
and  excretions  were  suppressed*  Unless  quickly  roused,  convulsions  ensued, 
and  these  were  followed  by  death.  (Monthly  Journal  of  Medieal  Science, 
pec.  1846,  455.) 

On  the  whole,  notwithstanding  the  anomalies  which  have  been  observed, 
we  are,  I  think,  justified  in  regarding  it  as  rather  the  exception  to  the  rule, 
that  a  person  not  used  to  the  drug,  should  escape,  who  has  taken  more  than 
two  grains  of  ei(her  salt,  and  that  a  far  less  quantity  than  this  will  suffice  to 
kill  a  child.  Dr.  Vassal  states,  that  when  he  gave  in  one  day  more  than 
three  grains  of  the  acetate  to  a  patient,  narcotism  was  invariably  induced. 
Symptoms  of  poisoning  have  certainly  been  produced  by  one  grain  of 
the  acetate ;  and  that  the  muriate  given  in  this  dose  may  destroy  life,  is 
proved  by  the  following  case  reported  by  Dr.  Paterson.  A  girl,  let.  19,  was 
brought  to  the  Edinburgh  Infirmary,  in  December  1845,  labouring  under  the 
following  symptoms :— She  was  perfecdy  insensible ;  the  breathing  somewhat 
hurried  and  oppressed ;  pulse  almost  imperceptible,  and  so  rapid  mat  it  could 
not  be  counted ;  the  pupils  were  contracted  to  the  size  of  a  pin's  head.  It 
was  ascertained  that  an  eight-ounce  cough-mixture  had  been  prescribed  for 
her,  containing  two  drachms  of  the  solution  of  muriate  of  morphia,  equivalent 
to  radier  more  ttian  one  grain  of  the  salt  She  commenced  taking  the  mix- 
ture at  8  p.  M.,  and,  being  anxious  to  obtain  relief  for  her  cough,  she  had 
taken  the  whole  of  it  in  divided  doses  by  2  a.  m.,  (over  a  period  of  Wx  instead 
of  twenty-four  hours.)  She  then  fell  into  a  state  of  insensibility,  which  had 
continued  up  to  the  time  of  her  admission  to  the  hospital  at  0  o'clock  a.  k« 
She  died  soon  afterwards :  t.  e.  rather  more  than  thirteen  hours  from  the 
period  at  which  she  commenced  taking  the  mixture.  On  inspection  the  ovif 
morbid  change  observed  in  the  head,  was  a  somewhat  less-marked  appearance 
of  the  depressions  between  the  convolutions ;  and  the  vessels  contained  dai^- 
coloured  blood.  There  were  marks  of  inflammatory  disease  in  the  lungi* 
The  stomach,  which  was  much  corrugated,  contained  a  pint  of  greyish-coloum 
fluid.  It  was  perfectly  healthy.  In  the  heart  and  great  vessels  there  wera 
numerous  coaffula  of  blood,  showing  that  fluidity  of  the  blood  is  not  an  indication 
of  narcotic  poisoning.  There  was  purple  lividity  of  the  face,  neck,  and  arms. 
(Monthly  Jour.  Med.  Science,  Sept.  1840,  p.  101.)  The  case  is  interestiog, 
not  merely  on  account  of  its  furnishing  an  illustration  of  the  smaHest  fatd 
dose  of  this  poison  vet  known,  but  because  the  dose  was  taken  at  intervals 
during  a  period  of  six  hours.  It  corroborates  the  inference  of  poisoning  by 
paregoric  elixir  in  a  ease  elsewhere  described.  (See  p.  480.)  The  frequent 
repetition  of  a  poisonous  medicine,  if  the  interval  between  the  dose  be  not 
aufliciendy  long  to  allow  the  individual  to  recover  from  its  eflTects,  will  operate 
as  fatally  as  if  the  poison  was  given  at  once.  It  also  tends  to  strengthen  the 
view  that  the  salts  of  morphia  have  an  accumulative  property.  Dr.  Pater- 
son suggests  what  is  not  improbable,  that  the  inflamed  condition  of  the  lungs 
may  have  added  to  the  intensity  of  the  efiects  produced  by  the  morphia. 
We  learn  from  this  case  that  tlie  muriate  of  morphia  is  a  very  energetic  poi- 
son. Dr.  Kelso  states  that  he  suffemd  most  formidable  symptoms  from 
taking  only  about  haff  a  grain  of  the  muriate  of  morphia.  (Lancet,  Sept 
1839.) 

The  poisonoos  actk>n  of  the  salts  of  morphia  gave  rise  to  an  important  medi- 
co^gal  Investigation  in  Paris  in  1823,  which  ended  in  the  trial  and  exe?utk>n  of 
a  Dr,  Castaign^  who  had  formc^rly  been  a  pupil  under  Orfila,  and  was  charged 
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with  having  made  use  of  his  knowledge  of  pdsons  to  take  away  fife.  The  facts 
were  these: — ^Dr.  Castaign  was  intimate  with  two  brothers,  who  were  young 
men  of  fortune.  One  of  them,  ISppolyte  Ballet,  who  had  been  for  some  time  an 
invalid,  and  was  attended  by  Castaign,  died  in  October  1822.  Although  he 
die<]  rather  suddenly  and  under  severe  symptoms,  no  sus(ricion  arose  that  his 
death  had  occurred  from  other  than  natural  causes.  On  inspection,  nothing 
was  observed  in  the  body  to  indicate  violent  death.  He  made  ITis  will  in 
fiivour  of  Castaign,  and  left  nothing  to  iiis  brother.  Castaign  afterwards 
surrendered  the  will  to  the  surviving  brother  for  a  large  sum  of  money. 
About  seven  months  afterwards  the  prisoner  Castaign,  who  had  been  travelling 
about  with  the  surviving  brotiier,  Augustus  Ballet,  unaccompanied  by  servants, 
put  up  at  a  tavern  at  St.  Cloud.  In  the  evening  Ballet  complained  of  feeling 
unwell :  some  sugared  wine  was  given  to  him  by  Castaign,  but  without  relieL 
The  prisoner  left  his  companion  at  four  o'clock  in  the  morning,  as  he  said  to  take 
a  walk  in  the  park;  but  it  was  proved  that  instead  of  doing  this,  he  privately  re- 
turned to  Paris,  procured  at  the  shop  of  one  druggist  twelve  grains  of  tartar 
emetic,  and  at  another  shop  tweniy-six  grains  of  acetate  of  morphia.  He  im- 
mediately returned  to  Ballet,  whom  he  found  still  lying  ill.  He  prescribed  for 
his  patient  cold  milk,  and  gave  it  to  him  himself  In  five  minutes  Ballet  was 
sehEed  with  convulsions,  and  in  about  half  an  hour  with  vomiting  and  purging. 
He  was  attended  liy  a  physician,  who  treated  the  case  as  one  of  cholera  morbus. 
In  the  evening  the  patient  became  insensible;  unable  to  swallow ;  bathed  in  a 
cold  perspiration;  with  a  small  pulse ;  burning  sl^n,  jaws  locked,  the  neck  rigid, 
the  abdomen  tense,  and  convulsions  of  the  extremities.  After  a  few  hours  he 
was  seen  by  another  physician:  the  breathing  was  then  stertorous,  and  the 
pupils  much  contracted :  there  was  an  entire  loss  of  sensibflity  in  the  legs.  He 
died  about  thirty-two  hours  after  the  commencement  of  the  symptoms  in  a  severe 
form.  On  inspection  the  chief  morbid  appearance  was  congestion  of  blood  in 
the  brain,  with  serous  eflusion  beneath  the  membranes.  The  contents  of  the 
stomach  were  analysed  by  Vauquelin  and  Barruel,  but  no  trace  of  any  poison 
eoold  be  detected. 

Owing  to  the  strong  moral  evidence  against  him,  the  prisoner  was  put  on  his 
trial  for  the  murder  of  the  deceased:  and  the  most^minent  medical  jurists  in 
France  gave  evidence  on  the  occasion.  The  opinions  of  Orfila,  Magendie, 
Vauquelin,  and  Laennec,  went  to  show  that  the  symptoms  and  death  might  be 
referred  either  to  vegetable  poison  or  to  natural  disease.  The  absence  of  poison 
ki  the  body  might  have  been  due  to  vomiting,  absorption,  and  the  difficulty  of 
detecting  the  salt  of  morphia.  Chaossier  appeared  not  so  much  in  the  capacity 
of  a  medical  witness,  a^  a  medical  drfender  of  the  accused.  When  asked 
whether  it  was  possible  that  the  effects  could  have  been  due  to  vegetable  poison, 
he  gave  an  evasive  answer;  whether  the  acetate  of  morphia  might  not  be  ab- 
aort)ed  so  as  to  leave  no  trace— he  said  that  it  might,  but  it  required  time.  Can 
death  follow  (t«  e.  from  poison)  when  there  has  been  vomiting? — No,  tHe  poison 
is  expelled !  Further,  he  statM  that  narcotic  poisons,  including  acetate  of  mor- 
phia, always  caused  a  prodigious  dilatation  of  the  pupil !  (See  Smith's  Anal, 
of  Med.  Bv.  368,  and  Beck's  Med.  Jur.  877.) 

The  other  parts  of  the  evidence  it  is  unnecessary  to  enter  into ;  the  trial  lasted 
eight  days,  and  the  prisoner  was  condemned  and  executed.  If  this  case  be  re- 
garded only  in  a  medieal  point  of  view,  there  was  an  entire  absence  of  proof 
that  the  deceased  had  died  from  the  eflects  of  acetate  of  morphia.  Asinthecase 
of  DonelUmj  (see  l^aossic^^  Aero)  the  Jury  appear  to  have  been  satisfied  of  the 
gnOt.of  the  prisoner  from  moral  rather  tiian  from  medical  circumstances: — It 
waa  proved  to  them  medicaUy,  that  the  symptoms  and  appearances  were  such 
as  mlgbt  be  expected  to  follow  a  poisonous  dose  of  a  salt  of  morpMa;  that  there 
vaa  DotMBg  in  them  looonsisleiit  with  this  hypothesis,  bat  on  the  eontmry  so  &r 
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«8  they  went  tbey  actuaUy  supported  it  ;<— end  that  the  want  of  direct  medioal 
proofs  might  e^sfly  be  explained.  There  can  hardly  be  a  doubt  that  by  the 
greatest  refinement  of  villany,  the  prisoner  procured  and  adAiinistered  the  emetic 
for  the  very  purpose  of  defeating  that  investfgation  which  would  have  clearly 
established  bis  guilt.  The  prisoner  admitted  that  he  purchased  fifteen  grains  of 
acetate  of  morphia,  and  he  wished  the  jury  to  believe  that  his  object  in  procuring 
tt  at  four  o'clock  in  the  morning,  under  the  very  suspicious  circumstances  men- 
tioned, was  for  the  sake  of  performing  some  experiments  on  dogs  and  cats! 
Unless,  then,  a  jury  be  permitted  a  reasonable  latitude  in  forming  an  opinion  on 
the  whole  of  a  case,  the  most  terrible  form  of  perpetrating  murder  by  poison, 
would  be  openly  tolerated,  and  the  criminal  law  might  be  safely  set  at  defiance. 
It  is  sad  to  reflect  that  the  distinguished  Chaussier  should  have  shown  himself  so 
completely  a  partisan  on  this  occasion,  as  to  have  endeavoured  by  his  evidence 
to  obscure  the  truth*  The  replies  quoted  are  perfectly  indefensible ;  because  they 
either  do  not  state  the  whole  truth,  (the  great  point  of  duty  in  a  conscientious 
witness)  or  they  entirely  pervert  it !  ' 

I  am  not  aware  that  the  salts  of  morphia  have  been  criminally  used  as  poi- 
sons in  this  country,  but  it  is  necessary  to  state  that  they,  are  sometimes  reck- 
lessly prescribed  in  dangerous  doses.  The  folio wii^  case,  referred  to  me  in 
July  1847,  is  instructive  in  more  than  one  point  of  view  : — A  lady  of  this  me- 
tropolis consulted  a  homoepathio  physician  who  had  acquired  great  repute  as 
an  advocate  of  the  system  of  infinUesimal  doses.  He  prepared  and  gave  to 
her  bome  small  white  powdem,  with  explicit  instructions  in  writing  as  to  the 
mode  of  taking  them,  and  the  nights  on  which  they  were  to  be  taken.  She 
took,  as  I  was  informed,  two,  and  on  each  occasion  she  suffered  from  great 
Stupor  and  all  the  symptoms  of  narcotie  poisoning,  followed  by  diarrhoea.  A 
suspicion  arose  that  the  powders  contained  some  very  active  ingredient,  and 
three  of  them  were  sent  to  me  for  analysis.  It  was  first  ascertained  that  although 
in  appearance  and  from  the  directions  they  were  intended  to  pass  as  equally 
divided  doses  of  the  same  medicine,  they  difilered  greatly  in  weight.  The  first 
weighed  8^  grains ;  it  consisted  of  calomel  and  morphia,  the  latter  being  in 
the  proportion  of  one  grain  /  The  second  weighed  1*6  grains  :  it  consiiled 
entirely  of  sugar  of  inUkr(or  some  innocent  analogous  sugar,)  and  contained 
no  morphia  nor  any  mineral  matter !  The  third  weighed  2  grains :  it  was 
composed  of  calomel  and  morphia,  the  latter  forming  about  one-fourth  the 
weight,  or  half  a  grain.  The  cause  of  the  alarming  symptoms  was  at  once 
explained.  It  wiU  be  perceived  from  the  analysis,  diat  the  powders  differed 
firom  eac^  other  in  weight  by  more  than  one  half,  and  that  the  first  contained 
a  dose  of  morphia  which  might  have  proved  fatal  had  it  been  taken  according 
to  the  written  order ;  while  the  second  was  an  innocent  powder,  of  which  a 
person  might  have  swallowed  an  ounce  with  impunityi,  and  yet  it  was  less  than 
half  the  weight  of  the  really  poisonous  powder  !  The  third  contained  a  M 
dose  of  morphia.  The  quantity  of  morphia  which  the  patient  took  cannot  be 
conjectured,  as  the  doses  of  morphia  in  the  remaining  powder  followed  do 
regular  rule  :  but  it  appears  to  have  been  sufficient  to  destroy  her  confidence 
for  ever  in  infinitestimal  doses !  This  case,  while  it  shows  in  an  unexpected 
way  the  gross  deception  practised  on  the  public,  and  the  risk  of  life  which  must 
be  incurred  by  such  a  reokiess  mode  of  prescril^ng,  affords  a  hint  of  some  valu^ 
to  the  medicfld  jurist  Let  us  imagine  that  the  patient  had  taken  the  powder 
oontaining  the  grain  of  morphia  and  had  died  firom  its  elSbcts,  and  that  only 
the  second  of  £e  powders,  with  the  written  direodons,  had  been  forwarded  to 
a  chemist  for  analysis.  This  would  have  been  fbund  to  be  sugar  of  milk,  a 
substaaoe  which  could  be  productive  of  no  misohief.  Had  a  iSaage  of  unoH 
laughter  even  arisen,  there  would  have  been  an  admirable  ground  of  defeaoe 
in  the  allegation  that  the  unfortunate  deceased  had  died  of  afM^lexy,  for  it  wooM 
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hftve  been  argned,— she  could  have  taken  nothing  but  sugar  of  milk,  wii^, 
perhaps,  a  harmless  decillionth  dose  of  some  homospathic  medicine  !  The 
preseriber  under  these  circumstances,  would  probably  nave  been  triumphantly 
acquitted. 

It  is  impossible  to  rely  upon  the  results  of  experiments  performed  on  animab 
with  morphia  and  its  salts,  as  a  mode  of  determining  their  relative  effects  on 
man«  Dumas  justly  observes  that  animals  resist  doses  which  would  infallibly 
tiestroy  a  human  being.     (Traits  de  Chimie,  v.  T78.) 

On  the  trial  of  CaMaign^  M.  Chevallier,  who  sold  the  acetate  of  morphia  to 
the  prisoner,  stated  that  he  tried  the  effects  of  the  salt  upon  himself.  He  took 
a  quantity  that  had  been  administered  to  a  cat  and  dog  without  injurious  con- 
sequences, and  he  was  ill  for  a  fortnight.  On  the  same  occasion,  M.  Segalat 
declared  that  eight  grains  of  the  acetate  of  morphia  might  prove  fatal,  but  in 
several  experiments /our/een  firra/n«  had  been  administered  to  animals  without 
killing  them.  According  to  Dr.  Vassal,  the  acetate  has  been  given  to  horses 
in  drachm-doses  without  injury ;  and  the  same  writer  relates  the  following  ex- 
^rimentB  on  the  effects  of  the  acetate  of  morphia  performed  on  dogs  by  M. 
Dublanc.  A  solution  of  twenty-grains  of  acetate  of  morphia  was  injected  into 
the  stomach  of  a  full-sized  dog.  There  was  general  depression,  somnolency, 
salivation,  nausea,  contractility  of  the  pupils,  retention  of  urine,  constipationt 
loss  of  appetite,  with  partial  paralysis  of  the  posterior  extremities.  Two  days 
afierwaras  forty-eight  grains  were  injected,  and  as  the  animal  resisted  this  dose, 
a  drachm  was  given  on  the  foUowmg  day.  Nineteen  hours  afterwards,  the 
dog  appeared  in  its  usual  health  and  vigour.    It  was  then  destroyed,  but  no 

Strticular  morbid  appearances  were  dwcovered.  (Considerations  Medico- 
himiques  sur  I'Acetate  de  Morphine,  p.  92.)  These  results  have  been  more 
recently  confirmed  by  the  experiments  of  Flandin  on  dogs,  rabbits,  birds,  a^ 
an  ape.  Thi^s  |;entleman  thinks  that  these  extraordinary  facts  are  to  be  explained 
by  supposing  mat  the  morphia  is  digested  and  entirely  decomposed  bv  the 
ffastric  juice.  (Academic  des  Sciences,  26  Juillet,  1847;  Gaz.  M^d.  31 
Jnillet,  p.  619.)  Whatever  explanation  may  be  offered,  the  results  fully  bear 
<mt  Ae  opinion  elsewhere  expressed,  (p.  137,  ante,)  that  experiments  on  ani- 
mals, when  the  object  is  to  determine  the  fatal  doses  of  poisons,  may  lead  to 
the  most  dangerous  fallacies  1 

Although  no  difference  is  commonly  made  in  the  medicinal  dose  of  morphia, 
or  eidier  of  the  salts  mentioned,  it  may  be  proper  to  state  the  relative  propor- 
tion of  the  alkaloid  contained  in  tiie  two  latter  preparations. 

Acetate.  Muriate. 

Morphia 84-8  88-7 

Acetic  Acid 15*2  11*3 


100*  100* 

The  acetate  is  by  no  means  a  stable  compound.  It  spontaneously  loses 
acetic  acid,  even  in  the  crystallized  state^ — whereby  it  becomes  less  soluble  in 
water,  and  less  eneigetic  in  its  operation.  This  is  considered  by  some  to  afford 
a  sufficient  explanation  of  the  variability  of  its  effects  in  giveioi  doses. 

MaorpUon. — There  is  no  doubt  that  the  active  principle  of  opium^morphia, 
is  conveyed  into  the  blood  by  absorption,  with  greater  or  less  rapidity  accord- 
ing to  those  circumstances  which  influence  the  process*  In  one  inBtance* 
already  quoted^  there  was  clear  proof  that  the  muriate  of  morphia  had  been 
alworbed  in  less  than  haff  an  hour  (ante,  page  493.)  The  odour  of  ophim,  it 
is  well  known,  soon  disappears,  as  it  has  not  been  detected  in  the  contents  of 
the  stomachs  of  persons  who  have  died  in  a  few  hours  from  comparatively 
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Inge  do0es»  The'actiiw  priiiciple»  mmrpk»»  alao  dinppMXBr  but  not  ia  aB 
oases  so  rapidly  as  to  prerent  the  dtiseovefy  of  traoes  of  it  after  tlie  lapaa  of 
nany  hours.  In  a  case  of  poisiHiiDg  with  ten  grains  of  muriate  of  morphia,  m 
which  the  individoal  sorrived  twelve  hours.  Dr.  TraiU  detected  the  poison  ia 
the  stomach.  That  the  poison  is  abscurfoed  appears  to  be  also  proved  bj  the 
effect  produced  on  leeehes,  applied  to  persons  who  have  swallowed  the  drof. 
Dr.  Christison  quotes  an  instance  where  leedies  were  applied  to  a  child  poi?* 
soned  by  a  strong  injection  of  poppy-heads :  these  animals  dropped  off  dead. 
(Op.  cit.  70ft.)  £Upert  chemists  have  sought  for  the  poison  in  Uie  blood,  but 
unsuccessfully,— a  fact  which  is  perhaps  to  be  ascribed  to  the  great  difficulty 
of  separating  small  portions  of  morphia  from  so  complex  a  Hquid.  M.  Barruel 
states  that  he  detected  morphia  in  the  blood  and  urine  of  a  man  who  was  poi- 
soned byi  a  laige  dose  of  tincture  of  opium ;  but  his  results  have  not  been  con- 
firmed by  the  researches  of  other  chemisiSk  Dr.  Skae  lately  examined  the 
urine  of  a  person  poisoned  by  opium  without  detecting  morphia,  although  the 
poison  WM  discovered  in  the  stomach.  It  is  not  yet  known  whether  morphia 
is  eliminated  by  the  kidneys^  or  by  any  other  oq|[an.  Owing  to  the  copious 
perspiration  o^n  observed  in  this  ibrm  of  poisoning,  and  the  general  ^eel  of 
the  drug  to  suppress  .the  other  secretions,  Mr.  Sibson  of  Nottingham  has  sug^ 
gested  that  the  poison  may  be  reaUy  conveyed  away  by  the  skin,  and  he  has 
proposed  that  means  should  be  adopted  in  the  treatment,  to  excite  the  cutaneous 
transpiration.  It  woujd  certainly  be  desirable  to  havia  an  analysis  of  tlus 
secretion..    (See  p.  614,  post.) 

BLACK  DROP. 

This  is  a  preparation  of  opium,  in  which  the  morphia  is  combined  with 
acetic  acid,  and  very  little  meconic  acid  is  present  In  the  black  drop,  accord- 
ing to  Pereira,  verjuice,  the  jiuce  of  the  wild  crab,  is  employed  as  a  menstruooi 
instead  of  vinegar*  The  black  drop  is  considered  to  have  from  three  to  four 
times  the  strength  of  the  tincture  of  opium.  The  formula  for  this  preparation 
will  be  found  in  Dr.  Neligan*s  work.  On  Medicines,  d&c,  p.  23&.  According 
lo  this,  it  is  a  compound  of  half  a  pound  of  opium  to  three  pints  of  the  ex- 
pressed juice  of  the  wild  crab.  It  resembles  the  dctlum  Ofdi^  and  has  more 
than  twice  the  strength  ef  laudanum. 

[The  black  drop  of  the  Pbarm.  U.  S.  cootains  about  one  grain  of  opium  in 
m  to  7  minims. — G.Q 

SBBATIVE  SOLVTIOM. 

This  is  an  aqueous  solution  of  opium  with  a  little  spirit  and  less  meconic 
acid  than  the  common  tincture.  (Pereira,  ii.  1772.)  It  is  considered  to  have 
three  times  the  strength  of  tinctaarc  of  opium*  but  there  is  so  great  a  difference 
of  opinion  on  this  point,  that  Dr.  Neligan  rejkresents  it  as  being  of  only  about 
.  the  same  strength  as  laudanum.  (Medicines,.  &;c.,  236u)  He  states  that  it  is 
composed  of  three  ounces  of  extract  of  opiam»  six  drachms  of  spirit,  and  as 
much  '(^stilled  water  as  wiU  make  up  two  pints.  It  appeears  to  be  an  energetic 
preparation.  Mr.  Streeter  stated  at  the  Westminster  Med.  Soc.,.  Dec,  1838, 
that  he  had  known  one  drachm  and  a  half  of  it  to  prove  fatal  to  a  lunatic ;  and 
twenty  minims  of  the  solution  destroyed  the  life  of  an  old  woman.  A  medi- 
cal gendeman,  lying  dangerously  ill  from  an  attack  of  dysentery,  took,  by  mis- 
take, abcNot  seven  drachma  of  Battley*s  Solution.  Within  five  minutes,  salt 
and  water,  with  mustard^  were  administered,  and  twenty-four  grains  of  sul- 
phate of  zinc.  Yomiting  ensued :  the  emetic  was  repeated,  and  with  the  same 
effect;  the  fluid  evacua^  at  the  second  vomiting  having  the  usual  smdl  of 
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opium*  Half  a  drachm  of  ipecaeuaiiha  was  afterwards  ffiven  to  complete  tke 
emptying  of  die  stomach.  NotwitfastandiBg  this  repeated  romiting,  symptoms 
of  narcotism  presented  themselves  speedily,  with  contraction  of  the  pupils  and 
very  groat  drowsiness  rendering  it  necessary  to  remove  the  patient  from  bed 
in  his  very  debilitated  state,  and  keep  him  constantly  moTing,  until  abont  9 
p.  X.  (seventeen  hours,)  when  vomiting  came  on  spontaneously ;— he  was  tfam 
|Nit  to  bed,  and  allowed  to  sleep.  The  original  disease  aflerwards  resumed  its 
course  (complicated  by  an  attack  of  gastritis,)  and  at  length  terminated  favowm* 
bly;  but  the  patient  had  no  recollection  of  what  had  occurred  for  twenty«foiir 
hours  afier  the  administration  of  the  emetics ;  and  it  appeared  to  1ms  medical 
attendants  that  an  excited  s|ate  of  the  mindremained  for  some  days  afterwards. 
(Prov.  Joum.,  Jan.  28,  1846,  42.) 

JEjftciB  of  exiimml  appUciUion. — Opium  or  morphia  and  its  salts  have  in  all 
their  combinatimis,  the  property  of  affecting  the  body  through  the  skin.  Ex- 
cepting in  cases  of  idiosyncrasy,  or  where  a  large  quantity  of  the  drug  is  Coo 
fteiqiuently  applied  to  an  abraded  surface,  they  are  not  likely  to  produce  fatal 
effects  by  this  mode  of  introduction  into  the  system.  There  is,  however,  one 
instance  reported  of  a  very  laige  quantity  of  laudanum  having  aeted  fiitatty 
when  api^d  in  a  poultice  to  the  unbroken  skin  of  the  abdomen.  (Chrislison, 
Op*  cit.  723.)  In  general,  the  narcotic  preparation  is  only  applied  after  the 
skjahas  been  removed  by  a  blister :  but  the  fdlowing  case  is  sufficient  to  show 
that  small  doses  of  a  salt  of  morphia  may  in  this  way  act  very  energeticalty. 

k  youog  wonian,  labouring  under  scirrhus  of  the  uterus,  and  suffering  from 
vomiting  and  pain  in  the  stomach,  was  ordered  to  apply  to  the  epigastrium* 
from  which  the  skin  had  been  previously  removed  by  a  blister,  the  l-23d  part 
of  a  grain  of  the  muriate  of  morphia.  The  same  dose  was  repeated  by  the 
endermic  process  the  following  morning.  Some  time  afterwards,  the  woman 
fell  into  a  state  of  complete  narcotism.  She  suffered  from  pain  in  the  head, 
stupor,  ringing  in  the  ears,  dizainess,  and  ineoherency,  a  hot  and  dry  skin, 
and  a  strong  and  frequent  puke.  Among  the  symptoms  was  one  somewhat 
remarkable,  namely,  that  she  saw  only  the  half  of  surrounding  objects; — for 
instance,  in  the  case  of  a  person  stending  before  her,  she  could  only  see  the 
ri^t  or  left  half  of  the  body.  The  cerebral  congestion  was  followed  by 
eoi^vulsions.  Venesoction  was  performed,  but  this  only  produced  a  stronger 
uttadL,  followed  by  another.  A  compress,  soaked  in  vinegar,  with  ieer  was 
applied  to  the  forehead,  followed  by  mustard  poultices  to  the  lower  extremities^ 
The  symptoms  gradually  abated,  but  it  was  three  weeks  before  vision  and 
speech  were  periectly  restored*  (Oeslerreiehisdie  Medieinische  Woehen- 
schrift,  April  1845.)  Four-tenths  of  a  grain  of  the  aoetate  applied  to  a  blis- 
tered surmce,  have  been  known  to  cause  dimness  of  vision  and  deMrium*  The 
dos6  commonly  recommended  for  application  endermically,  is  from  one  to  two 
grains. 

Opiate  preparations  introdoeed  into  a  wound,  or  as  enemata  into  the  rec- 
tnnu  may  also  pipduce  fatal  effects.  Orfila  relates  the  case  of  a  man  who 
died  from  the  edecto  of  an  injection  containing  thirty  grains  of  opium.  (Op» 
cit.  ii.  225.)  A  child  has  been  killed  by  ten  grains  of  2ie  sulphate  of  morphia, 
sdvei^  in  the  form  of  an  enema,  by  mistake  for  sulphate  of  quinine*  (Med* 
uaz.  iv.  220.)  Their  application  to  the  lining  membrane  of  the  nose  will 
produce  all  the  usual  i^mptoms  of  poisoning  and  death.  ( Wibmer,  Arznei* 
witteL    P^pouer.) 

la  poisoning  by  morphia  or  its  salts,  the  same  treatment  is  required  as  in 
poisoqing  by  opium*    (For  the  Chbdoai.  AsAJUMWh  vee  pest,  p.  501..) 
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OTHER  ALKALOIDS  IN  OPIUM. 

Besides  morphia,  opiam  contains  three  alkaloids,  Codeia,  NarcotlBa,  and 
Thebaina^— two  neutral  principles,  Naroein  and  Meoonin,  and  one  acid,  ^a 
Meoonic 

GoDBiA  is  found  to  exert  a  poisonous  action  on  animab,  and  it  has  been 
used  in  France  as  a  narcotic.  It  is  considered  to  have  only  one-half  of  the 
strength  of  morphia,  with  which  it  is  in  general  mixed.  The  common  muri- 
ate of  morphia  of  the  shops  is,  according  to  Pereira,  a  compound  muriate  of 
morphia  and  codeia.  M.  Kunckel  founa  that,  when  combined  with  acids,  it 
lost  much  of  its  activity. 

Narcotina.— The  results  of  experiments  with  this  alkaloid  on  animals  are 
very  conflicting.  In  the  human  subject  it  has  been  observed  to  produce  head- 
aeh ;  but  when  these  effects  have  followed,  it  has  been  probably  mixed  with 
morphia.  I  have  frequently  found  this  mixture  in  specimens ;  and  Dr.  Chris- 
tison  states,  that  he  has  met  with  narcotina  in  morphia,  a  eticumstance  which 
may  tend  to  explain  the  variable  effects  of  this  alkaloid  in  large  doses. 

THBBAiKA  (Paeamobphinx). — ^According  to  Magendie  this  substance,  when 
injected  into  the  jugular  vein  of  an  animal,  acts  like  strychnia,  producing  te* 
tanus  and  death  in  a  few  minutes.  Orfila  found  that  it  produced  opisthotonos, 
but  the  animals  recovered.    (Op.  cit  ii.  203.) 

Nabcbin,  Mbconiic,  and  Mscoicic  Acid  are  inert.  Experiments  show  &at 
they  exert  no  poisonous  action  on  the  animal  s3rBten. 
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CBEMICAL  ANALYSIS. 

Opium*— Thete  are  no  means  of  detecting  opium  itself,  either  in  the  solid 
or  liquid  state,  except  by  its  smell  and  other  physical  properties,  or  by  exhibit- 
ing a  portion  of  the  suspected  substance  to  animals,  and  observing  the  efiect 
produced.  The  smell  is  said  to  be  peculiar,  but  a  similar  smell  is  possessed 
by  lactucarium,  which  contains  neither  meconic  acid  nor  morphia.  The  odour 
is  a  good  concomitant  test  of  the  presence  of  the  drug,  whether  it  be  in  a  free 
state,  or  dissolved  in  alcohol  or  water,  but  it  is  not  perceptible  when  the  sobi* 
tion  is  much  diluted.  I  found  that  half  a  grain  of  powdered  opium  dissolved 
in  half  an  ounce  of  water,  lost  its  characteristic  smell  by  a  short  exposuie. 
The  odour  is  decidedly  volatile,  and  passes  off  when  an  opiate  liquid  is  heated ; 
it  also  escapes  slowly  at  common  temperatures.  Again,  it  may  be  concealed 
by  other  odours,  or  the  drug  may  undergo  some  clu^  in  the  stomach  during 
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life  which  may  destroy  the  odour.    The  analysis  in  cases  of  poisoning  by 
opium,  is  therefore  limited  to  the  detection  of  morphia  and  meconic  acid. 

MORPHIA. 

Morphia  is  known  by  the  following  properties:— 1.  It  crystallizes  in  fine 
prisms,  which  are  white  and  perfect,  according  to  their  degree  of  purity.  2. 
When  heated  on  platina,  the  crystals  melt,  become  dark-coloured,  and  burn 
like  a  resin  with  a  yellow  smoky  flame,  leaving  a  carbonaceous  residue.  If 
this  experiment  be  performed  in  a  small  reduction-tube,  it  will  be  found  by 
employing  test-paper,  or  a  mixture  of  arsenious  acid  and  nitrate  of  silver,  that 
ammonia  is  one  of  the  products  of  decomposition.  3.  It  is  scarcely  soluble  in 
cold  water,  requiring  1000  parts  to  dissolve  it;  it  is  soluble  in  one  hundred 
parts  of  boiling  water,  and  the  hot  solution  has  a  faint  alkaline  reaction.  By 
its  insolubility  in  water  it  is  readily  known  from  its  salts.  It  is  not  very 
soluble  in  ether,  thus  diJSering  from  narcotina ;  but  it  is  dissolved  by  forty 
parts  of  cold,  and  rather  less  than  this  quantity  of  boiling  alcohol  It  is 
soluble  in  oils  and  in  the  caustic  alkalies  (potash.)  4.  It  is  Easily  dissolved 
by  a  very  small  quantity  of  all  diluted  acids,  mineral  and  vegetable.  5.  It  has 
a  bitter  taste.  In  order  to  apply  the  chemical  tests  for  morphia,  it  should  be 
dissolved  in  a  few  drops  of  a  diluted  acid,  which  may  be  either  the  acetic  or 
muriatic.  If  either  the  muriate  or  the  acetate  be  presented  for  analysis,  it  may 
be  at  once  dissolved  in  a  small  quantity  of  boiling  water. 

Tests. — ^The  best  tests  for  this  alkaloid  are  the  following:  1.  Nitric  add* 
This,  when  added  to  a  moderately  strong  solution  of  a  salt  of  morphia,  pro- 
duces slowly  a  deep  orange-red  colour.  If  added  to  the  crystals  of  morphia 
or  its  salts,  deutoxide  of  nitrogen  is  evolved :— the  morphia  becomes  entirely 
dissolved,  and  the  solution  acquires  instantly  the  deep  red  colour  above 
described, — becoming,  however,  lighter  by  standing.  In  order  that  the  effect 
should  follow,  the  solution  of  morphia  must  not  be  too  much  diluted,  ^and  the 
acid  must  be  added  in  pretty  large  quantity.  The  colour  is  rendered  much 
lighter  by  boiling;— therefore  the  test  should  never  be  added  to  a  hot  solution. 
2.  Pennuriate  of  iron  (sesquichloride,  or  colourless  persulphate.  Either  of 
these  solutions  when  saturated  and  neutralized  (by  a  small  quantity  of  potash 
if  necessary,)  gives  an  inky-blue  colour  in  a  solution  of  morphia.  If  the 
quantity  of  morphia  be  small,  or  the  test  have  a  deep  red  or  yellow  tint,  the 
colour  is  greenish.  The  blue  colour  is  entirely  destroyed  by  acids,— it  is  also 
destroyed  by  heat:  thus  the  iron-teA  should  never  be  employed  with  a  very 
acid  or  a  very  hot  solution  of  a  salt  of  morphia.  It  should  be  observed,  that 
the  blue  given  by  the  test  in  a  solution  of  morphia,  is  entirely  destroyed  by 
nitric  acid  and  replaced  by  the  orange-red  colour,  so  that  the  nitric  acid  will 
act  through  the  iron-test,  but  not  vice  vers&.  In  this  way  two  tests  may  be 
applied  to  one  quantity  of  liquid.  3.  Iodic  acid.  Morphia  in  the  solid  state 
or  in  solution  decomposes  this  acid,  taking  part  of  its  oxygen,  and  setting  free 
iodine.  In  order  to  make  this  evident,  the  iodic  acid  should  be  first  mixed  with 
starch ;  and  a  part  of  this  mixture  only,  added  to  the  suspected  solution,— part 
being  reserved  to  allow  of  a  comparison.  If  the  iodic  acid  be  added  to  the 
solution  of  morphia  without  starch,  the  liquid  becomes  brown  and  smells  of 
iodine.  If  the  quantity  be  very  small,  there  is  only  a  reddish  or  purple  tint 
slowly  produced :— if  large,  the  dark-blue  iodide  of  farina  is  formed  in  a  few 
seconds.  This  colour  being  destroyed  by  heat,  the  test  must  not  be  added  to 
a  hot  solution.  This  test  succeeds  equally  weU  with  morphia  or  its  salts  when 
unmixed  with  organic  matter ;  but  the  siislyst  must  remember,  that  the  blue 
iodide  of  fiurina  forms  a  colourless  combination  with  a  laige  qaantity  of  starch : 
hence  but  little  of  this  substance  should  be  used,  if  the  quantity  of  morphia  ba 
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small.  4.  Sulphvrie  acid  and  chromate  of  potoih.  When  strong  snlpharie 
acid  is  poured  on  pure  morphia  in  a  solid  state,  there  is  either  no  effect,  or  the 
alkaloid  acquires  a  light  pinkish  colour.  On  adding  to  this  a  drop  of  chromate 
of  potash,  it  immediately  becomes  green  (from  oxide  of  chrome,)  and  retains 
this  colour  for  some  ^me.  Other  alkaloids  are  not  thus  affected.  Narcotina 
is  turped  of  a  bright  yellow  by  sulphuric  acid ;  therefore,  although  it  becomes 

Seen  with  chromate  of  potash,  it  could  not  be  ndstaken  for  morphia:  besides 
e  green  rapidly  passes  to  a  dingy  brown  colour. 

Objectixma  to  the  teats, — 1 .  Nitric  add.  This  test  gives  an  orange-red  or  yellow 
colour  with  gallic  acid  and  some  organic  liquids ;  but  this  colour  is  not  likely 
to  be  confounded  with  the  deep  red  tint  of  morphia: — besides,  it  is  presumed 
that  there  is  no  organic  matter  present.  It  may  be  mentioned  that,  according 
to  some,  pure  morphia  is  not  thus  affected  by  nitric  acid.  \  have  tried  many 
specimens,  some  of  a  very  pure  kind,  but  have  never  failed  to  obtain  this  result. 
A  more  important  objection  is,  that  other  alkaloids  are  similarly  coloured  by 
it:-— thus  common  Strychnia ^  from  admixture  with  brucia,  is  turned  of  a  scarlet 
colour;  but  does  not  readily  dissolve  in  the  acid,— small  red  lumps  remaining 
in  it  for  some  time.  Again,  Bmcia  is  turned  of  a  red  colour,  but  it  is  dissolved. 
In  each  of  these  cases,  the  red  colour  in  the  course  of  half  an  hour  changes  to 
a  greenish-brown,  while  the  orange-red  of  morphia  becomes  of  a  light  yellow. 
Narcotina  is  turned  at  once  of  a  bright  yellow  colour  by  nitric  acid,  and  there- 
fore  cannot  be  mistaken  for  morphia.  Defphinia  is  said  to  give  a  similar 
colour,  but  I  have  found  that  this  alkaloid  produces  with  nitric  acid  at  first  a 
yellow,  and  then  an  iron-rust  red  solution,  while  the  undissolved  portions 
remain  of  a  dingy  yellow  colour.  Vtratria  gives  a  light  red  tint  If  the  ob- 
jections to  the  test  be  not  thus  removed,  it  may  be  observed  that  none  of  the 
above  alkaloids  decompose  iodic  acid  and  set  free  iodme.  2.  Permuriate  of 
iron.  This  gives  a  blue  tint  with  all  solutions  containing  tannin  or  gallic  acid, 
but  the  test  could  not  with  any  propriety  be  used  in  an  omnic  mixture; — or 
at  least,  in  such  a  case,  no  safe  inference  could  be  drawn  from  the  production 
.  of  a  blue  colour.  The  presence  of  meconic  acid  in  combination  widi  morphia, 
entirely  prevents  the  action  of  this  test  on  the  alkaloid.  3.  Jodie  acid.  I  have 
found  this  acid  to  be  liable  to  spontaneous  decomposition  when  long  kept;  and 
thus  it  should  be  separately  tested  with  starch,  before  it  is  added  to  the  sua- 
pected  liquid:  this  will  show  whether  any  free  iodine  be  present  or  not. 
Iodic  acid  is  similarly  decomposed  by  sulphocyanide  of  potassium,  sulphuretted 
hydrogen,  cyanide  of  potassium,  sulphurous  and  gallic  acids  and  oxalic  and 
meconic  acids  under  exposure  to  heat,  as  well  as  by  other  bodies ;  but  as  we 
are  now  supposed  to  be  examining  a  pure  alkaline  solid  dissolved  for  the 
occasion,  these  objections  are  of  no  moment  Sulphocyanide  of  potassium 
gives  k  reddish  colour  with  nitric  acid,  but  it  forms  a  deep  cherry-red  com- 
pound  with  the  iron  test ;  thus  entirely  differing  from  morphia.  An  important 
fact  is,  that  no  alkaloid  yet  discovered,  excepting  morphia,  possesses  the  pro- 
perty of  decomposing  iodic  acid.  These  tests  taken  togetlier,  therefore, 
establish  the  presence  of  morphia.  The  objections  to  which  one  is  exposed, 
if  we  except  gallic  acid,  are  removed  by  the  application  of  the  others ;  but 
gallic  acid  is  easily  known  from  morphia  by  its  ready  solubility  in  boilinj| 
water,  and  the  acid  reaction  of  its  solution.  It  the  salt  of  morphia  be  presented 
for  examination  in  a  state  of  solution,  it  should  be  evaporated  to  crystallization, 
and  then  redissolved  in  a  small  quantity  of  water. 


MBOOVIO  Acm. 

This  is  a  sdid  crystalline  add,  seen  commonly  in  scaly  crystals  of  a  reddish 
eoloor.    It  is  combined  with  morphia  in  opium,  of  whteh,  according  to  Mulder, 
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it  fistDson  an  average  six  percent  (Brande,  1300;)  and  iteenres  to  render 
that  alkaloid  soluble  in  water  and  other  menstrua.  It  is  dissdved  by  one  bun- 
dred  and  twenty-five  parts  of  cold  water:  it  is  much  more  soluble  in  boiling 
water*  but  is  in  great  part  precipitated  on  cooling.  The  cold  saturated  solution 
lias,  notwithstanding  its  sparing  solubility,  a  strongly  acid  reaction.  The  sola-* 
tion,  when  very  much  diluted,  is  precipitated  of  a  yellowish-white  colour  by 
acetate  of  lead  (meconate  of  lead ;)  and  in  reference  to  the  detection  of  the  acid 
in  medico-legal  analysis*  it  is  proper  to  observe,  that  the  meconate  of  lead  is  in- 
soluble in  acetic  acid — a  property  which  allows  it  to  be  thus  easily  separated  not 
only  from  some  of  tlie  organic  compounds  of  the  oxide  of  lead,  but  also  from  the 
gulpbocyanate  of  lead,  which  is  quite  soluble  in  acetic  acid.  Like  all  the  vege- 
tabte  salts  of  lead  insoluble  in  water,  the  meconate  is  very  easily  dissolved  by 
nitric  acid.  Mec^nic  acid  is  precipitated  white  on  the  addition  of  lime-water 
(meconate  of  lime;)  but  this  precipitate  is  easily  dissolved  by  acids,  even  by 
those  of  the  vegetable  kingdom.  A  mineral  salt  of  lime  (chkHide  of  calcium) 
produces  no  precipitate  in  a  cold  saturated  solution  of  meoonic  acid.  These  re* 
suits  appear  to  me  to  show  that  a  salt  of  lead  is  preferable  to  a  salt  of  lime  as  a 
precipitant  of  meconic  acid.  The  acetate  of  lead  is  commonly  used  for  this  pur- 
pose in  organic  mixtures  suspected  to  contain  meconate  of  morphia;  but  for 
reasons  above  given,  the  liquid  should  always  be  slightly  ackiukited  with  acetic 
acid  before  the  salt  of  lead  is  added. 

TBST8.-^Many  tests  have  been  proposed  for  meconic  acid ;  there  is  only  one 
upon  which  any  reliance  can  be  placed,  namely,  the  Permuriafe  or  Persvlphait 
qfiron.  This  test  gives,  even  in  a  very  diluted  solution  of  meconic  acid,  a  deep 
red  colour; — and  it  is  owing  to  the  presence  of  this  acid,  that  the  salt  of  iron 
causes  a  red  colour  in  the  tincture  or  infusion  of  opium,  as  well  as  in  all  liquids 
containing  traces  of  meconate  of  morphia,— the  effect  of  the  iron  test  with  mor- 
phia being  counteracted  by  the  presence  of  meconic  acid.  The  red  colour  of 
the  meconate  of  iron  is  not  easily  destroyed  by  diluted  mineral  acids,  by  a  solu- 
tion of  corrosive  sublimate,  or  by  chloride  of  gold,  but  it  is  by  sulphurous  acid 
and  chk)ride  of  tin. 

Objections  to  the  tesf.^'li  has  been  objected  to  the  application  of  the  iron- 
test,  that  Sulithficyanic  acid  or  an  alkaline  mfphocyanide  produces  a  similar 
colour  with  a  per-salt  of  iron.  This  is  certainly  the  case,  but  the  red  colour 
produced  by  the  sulphocyanide  is  immediately  destroyed  by  a  few  drops  of 
chloride  of  gold  or  bichloride  of  mercury.  The  liquid  may  be  diluted,  and  a 
few  drops  of  a  solution  of  acetate  of  lead  added;-— a  precipitate  fells,  either  as 
meconate  or  sulphocyanate  of  lead.  The  former  is  insoluble,  while  the  latter  it 
quite  soluble  in  acetic  acid.  It  has  been  recommended  by  Dr.  Percy  to  adopt 
another  method  for  distinguishing  the  meconic  from  sulphocyanic  acid.  The 
red  liquid  should  be  acidulated  with  diluted  sulphuric  acid,  and  pure  zinc 
dropped  into  it  If  the  red  colour  be  due  to  the  sulphocyanate  of  iron,  it  wiB 
disappear,  and  sulphuretted  hydrogen  gas  will  be  evolved,  known  by  its  odour, 
and  its  reaction  on  paper  dipped  in  a  salt  of  lead  and  plunged  into  the  mouth  of 
the  tube.  Dr.  Christison  describes  this  as  the  best  distinction  yet  proposed. 
(Op.  cit.  6d0.)  I  have  found  it  liable  to  a  dangerous  follacy,  which  led  to  a 
mixture  containing  meconic  acid  being  pronounced  to  be  sulphocyanic  acid  by 
a  gentleman  well  versed  in  chemical  analysis.  He  had  used  for  the  purpose  of 
the  experiment  distilled  zinc,  in  as  pure  a  state  as  he  could  possibly  procure  It 
from  a  chemist's.  This,  on  examination,  was  feund  to  contain  sulphur,  whteh 
at  once  explained  the  cause  of  the  mistake.  Nine  different  specimens  of  zinc, 
procured  from  different  places,  were  tried,  but  all  contained  sulphur:  hence,  hi 
resorting  to  this  mode  of  distinction,  it  is  indispensable  that  the  analyst  should 
first  test  his  zinc,  to  be  quite  certain  that  no  sulphur  is  present  From  the  diffi- 
culty of  procuring  absolutely  pure  zinc,  it  will  be  found  more  convenient,  and 
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quite  as  aatisfiictory,  to  employ  a  solotlon  of  bichloride  of  mercury  as  the  means 
of  making  a  distinction  between  the  meconate  and  sol phocyanate  of  iron.  Jn* 
iiigotie  acid.  Mr.  Cooper  states  that  some  of  the  acids  of  indigo  redden  the  per- 
salts  of  iron  liice  meconic  acid,  and  recommends  as  a  distinction  (be  use  of  tlie 
polassa-chloride  of  ^old,  which  produces  no  change  in  these  acids,  while  wtth 
meconic  acid  the  mixture  is  blacicened,  as  will  be  presently  described.  This 
cannot,  however,  be  regarded  as  a  practical  objection  to  the  test,  because  the 
indigotic  acids  are  preparations  of  too  great  rarity  to  find  their  way  into  mix- 
tares  requiring  a  medico-l^ai  examination  on  a  suspicion  of  poisoning.  Strong 
aetiic  acid  or  an  allcaline  acetate.  Concentrated  acetic  acid,  or  any  of  the  alka* 
line  acetates  in  a  concentrated  solution,  give  a  red  colour  with  a  persalt  of  iron, 
and  (his  is  not  removed  by  the  metallic  chlorides  just  mentioned,  in  which  re- 
spect these  salts  resemble  a  solution  of  meconic  acid ;— but  as  they  are  neutral, 
and  on  boiling  with  or  without  an  acid,  acetic  acid  Is  immediately  evolved,  no 
difficulty  can  arise  on  this  ground.  There  are  other  objections  to  the  em[rioy- 
roent  of  the  lron*test  for  the  detection  of  meconic  acid,  but  as  these  refer  to  the 
Action  of  the  test  on  mixtures  containing  organic  matter,  the  descriptioD  of  them 
will  be  for  the  present  reserved. 

The  PotMsa-^chloride  of  gold  has  been  proposed  as  a  test  for  meconic  acid. 
The  mode  of  employing  this  test,  is  as  follows.  We  dilute  the  acid,  add 
two  or  three  drops  of  a  solution  of  caustic  potash,  and  then  a  like  quantity 
of  a  solution  of  terchloride  of  gold.  There  appears  either  immediately,  or 
in  the  course  of  a  few  minutes,  according  to  the  degree  of  dilution,  a  deep 
purple-bla9k  cloudiness,  arising  from  reduced  gold,  which  slowly  spreads 
throughout  the  mixture.  The  same  effect  takes  place  in  an  opiate  liquid  coiH 
taining  even  a  small  quantity  of  meconic  acid,  unless  it  be  too  much  diluted. 
The  great  objection  to  this  test  is,  that  a  similar  decomposition  takes  place 
with  morphia,  gallic  acid,  and  many  other  deoxidizing  substances;  but  it  does 
not  occur  with  the  sulphocyanides. 

BETBCTION  OF  OPIUM  IN  ORGANIC  MIXTURES. 

*  Opium  not  detected. — Opium  itself  may  be  regarded  as  an  organic  solid,  con- 
taining the  poisonous  salt  which  we  wish  to  extract.  It  is  not  often  that,  in 
fatal  cases  of  poisoning  by  opium  or  its  tincture,  even  when  these  are  taken 
id  large  quantity  and  death  is  speedy,  that  we  can  succeed  in  detecting  meco- 
liate  of  morphia  in  the  stomach.  It  is  probably  removed  by  vomiting,  diges- 
tion, or  absorption :— certainly  not  always  by  decomposition ;  for  I  have  found 
meconate  of  morphia  in  organic  liquids  kept  for  twelve  and  fourteen  months, 
and  allowed  to  decompose  spontaneously  under  the  free  access  of  air.  Ia 
t]be  case  of  a  young  woman,  who  died  Jive  hours  after  taking  two  ounces  of 
laudanum,  Dr.  Christison  did  not  succeed  in  detecting  morphia  by  any  of  the 
tests.  Other  cases  of  a  similar  kind  are  mentioned  by  him.  In  two  instances 
of  poisoning,  I  have  been  unable  to  detect  any  meconate  of  morphia, — in  onSt 
the  man  died  twenty-four  hours  after  taking  nearly  two  ounces  of  the  tinc- 
ture :  in  both  of  these,  however,  the  stomach-pump  had  been  applied.  The 
following  case  occurred  in  June  1836.  A  woman  swallowed  an  ounce  and  a 
half  of  laudanum  in  beer.  In  half  an  hour  she  was  in  a  state  of  profound 
coma :  she  died  in  nine  hours.  None  of  the  poison  could  be  detected  in  the 
stomach, — there  was  not  ev^n  the  smell  of  opium.  In  two  cases,  which 
occurred  in  1844,  one  having  proved  fatal  in  five,  and  the  other  in  twenty- 
two  hours,  I  could  not  detect  the  least  trace  of  opium  either  by  the  odour 
or  by  tests.  In  the  latter  case,  half  an  ounce  of  the  tincture  had  been  taken.  Ot 
the  other  hand,  Dr.  Skae  detected  traces  in  one  instance,  where  proba^  onlr 
two  draduns  of  the  tincture  had  been  taken.    (See  ante,  p.  408.)    The  poi- 
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•on  may  in  general  be  detected  more  easily  in  the  matter  vomited  daring  life 
(if  vomiting  should  have  occurred^  than  in  the  contents  of  the  stomach  after 
deatii.    It  was  thus  detected  readily  in  the  form  of  aqueous  infusion,  in  a  case* 
where  the  contents  of  the  stomach  had  been  ejected  about  seven  hours  afler 
the  poison  had  been  swallowed.     (Med.  Gaz.  xxzvii.  p.  724.) 

Lassaign^s  process, — If  the  matter  be  solid  it  should  be  cut  into  small 
slices ;-— if  liquid,  evaporated  to  an  extract,  and  in  either  case  digested  with 
distilled  water  and  a  small  quantity  of  acetic  acid  for  one  or  two  hours  at  a 
gentle  heat.    The  aqueous  solution  should  be  filtered,  some  acetic  acid  added, 
and  then  acetate  of  lead  until  there  is  no  farther  precipitation.     The  liquid 
shonld  be  boiled  and  filtered  (meconate  of  lead  is  left  on  the  filter  while  any 
morphia  passes  through  under  the  form  of  acetate.    The  surplus  acetate  of 
lead  contained  in  the  solution,  should  now  be  precipitated  by  a  current  of 
sulphuretted  hydrogen — the  sulphuret  of  lead  separated  by  filtration,  and  the 
liquid  evaporated  at  a  very  gentle  heat  to  an  extract,  so  that  any  sulphuretted 
hydrogen  may  be  entirely  expelled.     On  treating  this  extract  with  alcohol, 
the  acetate  of  morphia  may  be  dissolved  out  and  tested.    The  mecouate  of 
lead  left  on  the  filter,  may  be  decomposed  by  boiling  it  with  a  small  quantity 
of  diluted  sulphuric  acid;  and  in  the  filtered  liquid,  neutralized  if  necessary 
by  an  alkali,  the  meconic  acid  is  easily  detected  by  the  iron-test.     This  analy- 
sis requires  care  as  well  as  some  practice  in  the  operator,  in  order  that  the 
morphia  should  be  obtained  in  a  sufficiently  pure  state  for  the  application  of  the 
tests.     Before  resorting  to  thift  process,  it  is  advisable  to  employ  trial  testSj  in 
order  to  determine  whether  any  meconic  acid  or  morphia  be  present  or  not 
The  smell  of  opium  may  be  entirely  absent.     The  best  trial  tests  are  nitric 
acid  and  the  permuriate  of  iron.     These  will  give  in  the  infusion  or  liquid*  if 
it  contain  opium,  the  changes  already  indicated.    In  testing  for  meconic  acid, 
it  is  advisable  to  dilute  the  organic  liquid,  if  coloured,  with  a  sufficient  quantity 
of  water,  to  render  the  production  of  a  change  of  colour  by  the  test,  percept!- . 
ble»    In  respect  to  this  method  of  detecting  the  meconate  of  morphia  in  a 
sospected  liquid,  it  is  proper  to  observe,  that  nitric  acid  will  indicate  the  pre« 
sence  of  morphia^-^and  permuriate  of  iron  the  presence  of  meconic  acid,  in 
infusions  containing  so  small  a  quantity  of  opium  as.  not  to  be  precipitated . 
by  the  acetate  of  lead. 

Objections. — The  tests  for  morphia,  when  applied  to  organic  liquids,  are  open 
to  objections.  Thus  nitric  acid  as  well  as  permuriate  of  iron  added  to  a  decoc- 
tion of  White  mustard,  or  to  a  solution  of  a  Sulphocyanide^  produces  effects 
very  similar  to  those  produced  in  a  solution  of  morphia.  The  only  difference  is 
that  the  red  colour  of  tlie  meconate  of  iron  is  not  destroyed  by  a  solution  of  cor- 
rosive sublimate,  whUe  the  red  colour  of  the  sulphocyanide  is.  Another  re- 
markable circumstance  to  be  observed  is,  that  iodic  acid  is  decomposed  by  both 
of  these  liquids,  so  that  a  decoction  of  mustard  closely  resembles  in  the  effects  of . 
all  the  tests,  a  solution  of  morphia.  But  circumstances  may  show  that  the  liquids . 
ccyuki  have  contained  no  mustard, — that  on  evaporation  it  left  no  residue  of  sul- 
phocyanide of  potassium,  and  finally  that  it  had  the  odour  of  opium.  Dr.  Pe- 
reira  states  that  he  has  obtained  from  the  stomachs  of  subjects  in  the  dissecting- 
room  (not  poisoned  by  opium)  a  liquid  which  reddened  the  salts  of  iron,  {JAblU 
Med.  iL  1741*)  I  have  applied  the  iron-test  in  a  large  number  of  cases  to  the 
contents  of  the  recent  stomach  just  so  diluted  as  to  alk)w  any  change  of  colour 
to  be  perceptible,  without  obtaining  this  result  On  one  or  twooccaskxis  a 
greenMi-brown  colour  was  produced  which  could  not  have  been  mistaken  fcMr 
the  meconate  of  iron.  Such  an  ot>|eGtion  could  moreover  refer  only  to  the  ap- 
flknitioo  of  the  iron-test  to  the  organic  liquid,  as  a  preliminary  experiment  for 
gskUiig  the  analyst ;  but  it  is  impoissible  to  xeiy  upon  a  mere  change  of  ooloaf 
in  an  organic  Ikiuid  as  positive  evidence  of  the  presence  of  mecomc  adds-^soch 
48  . 
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an  inferenee  wcAild  only  be  Joatifiable  where  the  retutt  wu  obtotocd  from  Om 
decomposition  of  the  precipitate,  produced  bj  a  salt  of  lead  in  the  miztiveu 
Therefore,  such  liquids  in  order  to  create  ambiguity  must  like  meconic  add,  be 
precipitated  by  acetate  of  lead,  and  the  washed  precipitate  most  posaesa  all  the 
properties  of  the  meconate  of  lead.  As  an  additional  corrective  when  the  iron- 
test  Is  employed  in  a  preliminary  experiment,  it  must  be  remembered  that  the 
red  colouf  produced  by  it  in  an  opiate  liquid,  is  changed  to  a  golden  red  by  the 
addition  of  nitric  acid :  the  only  other  liquid  in  which  I  have  found  this  to  occWf 
was  in  a  strong  decoction  of  white  mustard.  Nitric  acid  produces  a  red  cdoor 
like  that  of  morphia  with  an  infusion  of  Nax  vomieaf  but  the  iron-test  givee  a 
green  and  not  a  red  tint  to  this  infusion.  These  tests  may  be  usefully  empk>yed, 
with  the  precautions  above  mentioned,  to  determine  the  presence  or  absence  of 
opium  in  the  contents  of  the  stomach  of  a  living  person,  ejected  by  vomiting  or 
removed  by  the  stomach-pump. 

Saliva. — On  a  trial  which  took  place  at  Eklinbargh  in  1829,  {Stewart,)  Dr# 
Ure  pronounced  an  bpinion  that  opium  was  present  from  the  action  of  the  iron- 
test  Indicating  the  presence  of  meconk;  acid.  He  was  unable  to  procure  any 
evidence  of  the  presence  of  morphia.  It  was  objected  to  his  evidence  that  the 
saliva,  from  containing  sulphocyanic  acid  or  a  sulphocyanide,  might  produce  a 
similar  effect.  From  numerous  experiments  on  the  saliva,  1  have  (bund  the  re- 
sults to  be  rather  variable.  It  is  sometimes  rendered  of  a  bright  red  by  the  ad- 
dition of  a  persalt  of  iron  to  about  half  an  ounce,  at  other  times  it  is  scarcely 
affected ;  but  the  reddening  effect  will  be  found  to  take  place  more  commonly 
than  not.  The  practical  question  is,  however,  that  we  have  to  deal  with  the 
eonfffits  of  the  stomach,  not  with  the  pure  secretion  of  the  salivary  organs:  and 
it  is  by  no  means  probable  that  the  saliva  will  ever  be  found  in  the  stomach  in  a 
state  to  create  any  ambiguity  in  the  application  of  the  persalt  of  iron  even  as  a 
trial-test.  The  quantity  will  be  small,  and  so  mixed  up  with  mucus  and  other 
organic  matters  as  entirely  to  prevent  the  reaction.  If  any  ambiguous  change 
occurred,  the  fact  that  the  red  colour  was  due  to  a  sulphocyanide  in  saliva,  and 
not  to  meconic  acid  in  opium,  would  be  made  apparent  by  the  colour  being  im- 
mediately discharged  on  the  addition  of  a  drop  of  a  solution  of  corrosive  subli- 
mate This,  for  reasons  already  assigned  (p.  503,)  is  far  better  as  a  method  of 
distinction,  than  that  proposed  by  Dr.  Percy.  Besides,  as  in  the  case  of  the 
decoction  of  mustard,  the  objection  has  no  force,  because  it  applies  to  the  preli- 
minary process,  and  not  to  the  separation  of  meconic  acid  by  a  salt  of  lead,  and 
the  subsequent  decomposition  of  the  meconate  of  lead. 

Saliva  resembles  a  solution  of  morphia,  inasmuch  as  it  decomposes  iodic  acid 
and  sets  free  iodine:  it  differs  from  it  in  being  coagulated  and  not  changed  in 
ct>loQr  by  strong  nitric  acid, — also  in  giving  a  red  and  not  a  blue  colour  with  a 
persalt  of  iron.  One  circumstance  should  always  be  borne  in  mind,  namely,  that 
objections  of  this  kind  can  never  apply  to  a  medicolegal  analysis  in  cases  in 
which  the  suspected  poisonous  article  has  not  been  swallowed  ;  and  these  form 
a  large  proportion  of  those  which  come  before  a  medical  practitioner. 

jf  Decoction  <of  Labummn. — It  has  been  recently  announced  that  meconic 
add  rs  actually  contained  in  the  bark  of  the  common  laburnum  tree,  and  that 
the  iron-test  strikes,  with  a  decoction  or  infusion  of  this  bark,  a  dep|vred  colour, 
characteristk;  of  meconic  acid.  The  writer  has  further  asserted  that  in  testing 
fbr  meconic  acid,  lafoumnm  or  laudanum  would  give  precisely  similar  results,  so 
that  tf  the  stomach  contained  a  quantity  of  laburnum  bark  the  process  atKive' 
described  would  lead '  to  an  erroneous  suspicion  of  the  presence  of  opium. 
(Pharm.  Times,  Feb.  "20,  1847,  p.  429.)  Tlie  Improbability  of  laburnum  bark 
or  hs  decoction  being  found  in  the  stomach,  unless  it  had  been  intentionally  ad- 
ministered as  a  poison,  would  be  sufficient  to  take  away  the  practical  force  of 
this  ofctjection,  admitting  It  to  be  valid.    Laburnum  is  a  most  powerful  poison. 
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«Tid  destroys  life  under  symptoms  widely  different  lirom  those  produced  by  opium 
rSee  LABORmiM ;)  but  the  result  of  many  experiment  with  the  concentrated  and 
^iTuted  decoction  and  infusion  of  the  bark  procured  in  ihe  metropolis  as  well  as 
at  a  distance  in  the  country,  is  that  I  have  not  been  able  to  detect  in  it  the 
^ghtest  trace  of  meconic  acid,  or  of  any  acid  that  could  possibly  be  mistalcen  for 
ft  The  iron-test  gives  at  first  a  deep-reddish  colour,  when  added  to  the  decoc- 
tion, but  this  colour  speedily  changes  to  a  dingy  greenish-brown,  instead  of  re- 
maining of  a  clear  red  liite  the  meconate  of  iron.  It  is  quite  certain  that  a  per- 
son used  to  the  analysis  of  opium  codd  not  mistake  this  chemical  change  for 
that  produced  by  meconic  scid.  As  tannic  acid  gives  no  precipitate  with  the 
decoction,  the  effect  is  probably  due  to  gallic  acid  combined  or  mixed  with  or- 
'gank;  matter.  The  clear  liquid  obtained  from  a  decomposition  (by  sulphurU; 
acid)  of  the  precipitate  formed  in  the  decoction  by  a  salt  of  lead,  did  not  acquire 
any  red  colour  upon  the  addition  of  the  iron*test. 

Summary. — It  might  t>e  supposed  that  the  chemical  difficulties  above  de- 
scribed would  almost  suffice  to  justify  the  abandonment  of  the  tests  at  present 
employed  for  the  detection  of  meconate  of  morphia  in  opium ;  but,  in  practice, 
these  objections  will  not  be  found  to  have  that  force  which  might  at  first  view 
be  ascribed  to  them.  The  seeds  containing  the  elements  of  sulphosinapic  acid 
are  not  to  any  extent  used  as  articles  of  food:  and  it  is  extremely  rare  to  find 
any  traces  of  sulphocyanie  acid  in  the  contents  of  the  stomach.  Giving  to 
'such  objections  their  greatest  value,  they  would  of  course  apply  chiefiy  to 
those  cases  in  which  the  contents  of  the  stomach  were  under  analysis;  but  in 
these  cases,  opium  is  so  rarely  found,  that,  unless  death  be  very  speedy,  the 
search  for  it  is  almost  hopeless.  If,  however,  death  had  occurred  rapidly,  then, 
unless  much  vomiting  had  taken  place,  the  poison  would  be  found  most 
probably,  in  large  quantity,  in  the  stomach,  or  otherwise  in  the  vomited  matters, 
flo  as  to  lead  to  its  certain  identification.  It  would  be  easily  known,  both  by  its 
chemical  and  physical  characters;  or,  if  these  were  doubtful,  by  &e  effects 
which  the  administration  of  some  of  the  suspected  solids  or  liquids,  mifht  pro- 
duce on  animals.  In  most  instances  a  portion  of  the  liquid  swallowed  by  the 
deceased,  is  handed  for  analysis ;  and,  with  this,  some  account  of  the  symp- 
toms and  post-mortem  appearances  may  commonly  be  obtained.  Speculative 
objections  to  the  tests,  on  the  alleged  ground  of  the  possible  presence  of  sul- 
phocyanie or  sulphosinapic  acid,  would,  on  these  occasion^,  be  utterly  inad- 
missible. Similar  objections  might  be  urged,  with  greater  plausibility,  to  the 
chemical  analysis  of  most  mineral  poisons;  but  we  invariably  find  that  such 
objections  are  quite  inconsistent  with  the  proved  facts  of  the  case. 

In  employing  iodic  add  as  a  test  for  morphia,  it  is,  in  general,  recommended 
to  mix  the  iodic  acid  with  the  solution  of  starch,  before  adding  this  mixture 
to  the  alkaloid  or  its  salt.  This  plan  may  be  properly  pursued,  in  order  to 
test  ihe  purity  of  the  iodic  acid ;  but  so  far  as  the  testing  for  morphia  is  con- 
cerned, it  will  be  found  better  to  add  the  acid  to  the  alkaloid  or  its  salt,  in  a 
white  saucer,  when  the  setting  free  of  iodine  will  be  indicated,  not  merely  by 
the  liquid  acquiring  a  brown  colour,  but  by  the  easily-recognisable  odour  of 
iodine.  To  this  a  small  quantity  of  starch  may  be  afterwards  added,  when 
iodide  of  farina,  either  purple  or  blue  in  colour,  according  to  the  quantity  of 
free  iodine  present,  will  result  This  is  preferable  to  employing  a  prepared 
mixture  of  iodic  acid  and  starch;  because,  in  this  case,  if  the  morphia  be' 
small  in  quantity,  the  blue  iodide  of  farina  may  be  dissolved  and  entirely  con«- 
cealed  by  the  surplus  quantity  of  starch  present.  In  pursuing  the  plan  re- 
commended, tike  quantity  of  starch  can  be  exactiy  adapted  to  the  quantity  of 
Iodine  set  firee.  The  iodic  test  cannot  be  safely  applied  to  coloured  liquids, 
but  only  to  clear  solutions  which  are  suspected  to  contam  morphia  or  one  of 
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its  salts*    There  are  many  chemical  objections  to  its  emplpyiaent»  for  wUdi 

I  must  refer  the  reader  to  the  remarks  already  made  (p.  502.) 

Delicacy  of  the  teaU  for  Morphia. — It  has  often  been  a  matter  of  inquiry 
as  to  what  quantity  of  a  salt  of  morphia  can  be  detected  by  chemical  tests. 
(See  ante,  p.  502.)  This  question  is  of  s<Mne  interest,  because  it  will  often 
serve  to  show  why  chemical  processes  fail  in  detecting  the  poison;  and  thus 
remove  a  doubt  wnich  might  exist  in  the  minds  of  non-professional  persons 
respecting  the  real  cause  of  death  in  particular  instances*  Besides,  the  point 
at  which  chemical  tests  cease  to  act  in  detecting  a  poison,  is  a  question  which 
is  oAen  put  to  medical  witnesses  on  criminal  trials.  It  has  been  somewhat 
loosely  stated  that  the  iodic  acid  test  will  detect  the  7000th  part  of  morphia; 
but  whether  this  refers  to  one  grain  of  morphia  dissolved  in  7000  parts  of 
water,  or  the  7000th  part  of  a  grain  dissolved  in  water,  is  not  explained, 
although  the  former  is  ,the  more  probable;  and  then  it  will  be  seen  that  such 
an  experiment  merely  refers  to  the  degree  of  dilution  with  water  in  which  the 
test  begins  to  act  upon  morphia,  and  not  upon  the  amallneaB  of  the  quantiiy  of 
the  alkaloid  present.  Iodic  acid  will,  however,  detect  a  &r  smaller  quantity 
of  morphia  than  one  grain.  Bearing  in  mind,  then,  the  indispensible  necessi^ 
for  determining  the  effect  of  the  test  on  the  absolute  quantity  of  the  poison, 
as  well  as  the  degree  of  dilution  employed,  the  following  experiments  w«re 
performed.  The  salt  of  morphia  selected  was  that  which  is  now  commonly 
used  in  medicine^the  muriate.  Two/grains  of  muriate  of  morphia  were  dis- 
solved in  440  gr.  (one  ounce)  of  distiUed  water,  and  the  whole  accurately 
mixed.  This  formed  the  standard  solution.  1.  Nitric  acid* — ^A  few  drops  oi 
the  acid  having  been  placed  in  a  white  saucer,  the  standsurd  solution  was  added 
guttatim.  With  two  drops,  &b  the  110th  of  a  grain,  the  liquid  acquired  a  light 
}reIlow  colour :  with  five  drops, »  the  44th  of  a  grain,  there  was  an  orange-red 
tint,  not  perceptible,  however,  except  in  contact  with  a  white  surface.  When 
fif^n  drops  of  the  solution,  &»  about  the  15th  of  a  grain,  of  muriate  of  morphia 
were  added  to  five  drops  of  nitric  acid  in  a  small  glass  tube,  there  was  no 
apparent  change  for  two  minutes;  the  liquid  then  began  to  acquire  ^n  orange- 
red  tint,  which  was  very  decided  when  the  whole  was  poiured  out  into  a  wlute 
saucer.  It  speedily  passed  to  a  deep  amber^red,  quite  characteristio  of  moiphia. 
The  test  may  act  upon  a  still  smaller  quantity ;  but,  from  several  trials,  this 
appeared  to  be  the  point  at  which  its  action  began  to  be  satisfactory.  Below 
this  point,  or  in  a  larger  quantity  of  liquid,  a  doubt  might  fairly  have  arisen 
whether  the  acid  was  acting  upon  a  salt  of  morphia,  or  not.  One  cireumstanee 
requires  notice :  it  is  stated  in  many  works  on  toxicology  that  this  efi^ct  of  nitric 
acid  oh  morphia  is  known  from  that  which  it  has  on  bruoia  by  the  red  colour  in 
tiie  latter  case  being  entirely  discharged  by  the  addition  of  a  very  small  quantity 
of  a  solution  of  chloride  of  tin.  This  correcting  test  cannot,  however,  be  employ- 
ed under  these  circumstances ;  for  the  red  colour  produced  by  nitric  acid  on  such 
minute  quantities  of  morphia  is  so  slight,  that  it  is  immediately  dischaiged  by 
the  chloride  of  tin«  9.  Seaquichloride  of  Iron. — ^One  drop  of  the  saturated 
solution  of  the  iron-test  was  placed  in  a  white-saucer :  it  had  a  deep  yellow 
colour.  Four  drops  of  the  standard  solution  of  muriate  of  morphia,  »  the 
55th  of  a  grain,  were  then  added,  and  the  liquid  acquired  a  green  tint  by  no 
means  characteristic  of  morphia;  this  green  tint  being  probably  due  to  the 
intense  yellow  colour  of  the  test  mixing  with  the  blue  produced  by  the  mor- 
phia salts.  If,  however,  the  iron-test  be  so  diluted  as  to  destroy  tbe  yellow 
colour,  the  experiment  entirely  fails,  even  when  the  morphia  is  in  eompaiti- 
tively  large  quantity.  With  ten  drops  of  the  standard  solution,  «■  the  9^  ef 
a  grain,  a  blue  tint  began  to  appear,  but  it  was  by  no  means  decided^-^tbe 
quantity  of  water  in  which  the  salt  of  morphia  was  dissolved  redueed  the 
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cnlmr.  Ywentf  Aropt  of  the  sttndard  solution,  0  the  llfh  of  a  grain,  gave, 
ta  a  small  tttbe,  the  characteristio  bine  tint  indioaliye  of  morphia:  and  it  is  at 
this  fMint  tkatthe  Mtion  of  the  iron-test  begins  to  be  s'atisfkctory.  When  to 
a  like  quantity  of  the  standard  solution,  mree  drops  of  the  iron-test  were 
-aided,  Ihe  eoioar  was  of  a  dull  greeo :  6howin|^  how  important  it  is  to  adjust 
the  quaiKitf  of  a  test  so  highly  coloured  as  this,  to  the  quantity  of  morphia 
to  be  detected;  and  thus  accounting  for  the  frequent  failures  that  have  occurred 
•  m  its  employment.  Further,  it  was  ascertained,  that,  on  adding  more  water 
to  a  eimtar  quantity  of  the  standard  solution,  the  test  ceased  to  act  satisfi&c- 
tortly,  the  blue  colour  becoming  lost  by  dilution.  8.  iodic  actc/.— Three  drops 
of  a  saturated  sdutien  of  iodic  acid  were  placed  in  a  white  saucer,  and  one 
drop  of  the  standard  solution,  «■  the  2sS0th  gr.,  of  muriate  of  morphia,  was 
added.  There  was  immediately  a  perceptible  odour  of  iodine,  and  the  liquid 
acqmred  a  faiat  brown  tint,  which  passed  to  a  light  lilac  colour  (rapidly  di^ 
appearing)  on  adding  a  small  quantitf  of  solution  of  starch.  With  two  drops 
of  the  standard  solution,  «  the  1  l<Hh  gr.,  the  effect  was  more  decided,  but  ike 
colour  gtven,  on  the  addition  of  starch,  was  still  red :  no  blue  iodide  was 
formed,  and  it  was  found  that  the  red  colour  soon  disappeared  on  the  addition 
of  more  starch.  Thus,  then,  the  extreme  limit  to  the  action  of  this  test,  is 
the  2Mth  gr.,diMolyed  in  the  smallest  possible  quantity  of  water.  The  iodine 
set  free  by  this  small  quantity  of  morphia,  is  perhaps  better  detected  by  its 
peculiar  otiour  than  by  its  action  on  starch.  The  following  modification  of 
Aie  test  may  be  adopted :— Place  one  drop  of  iodic  acid  on  bibulous  paper, 
aataraied  with  a  sohitioa  of  starch,  and  dried :  on  this,  place  the  liquid  contain- 
ing the  fractional  quantity  of  the  salt  of  morphia;  and  the  change  of  colour 
produced  by  die  evolved  iodine  on  the  starch,  is  immediately  rendered  appa* 
rent  Thi«  test  will  not  give  satisfactory  results  when  the  liquid  is  much 
-^uted  or  much  starch  is  present;  but  it  will  act  readily  upon  about  the  lOOdi 
gr.  of  a  salt  of  morphia,  if  there  be  no  unnecessary  dilution  of  the  liquid. 
The  results,  then,  may  be  stated  as  fr^ows:-— Taking  the  first  column  to  re- 
preseot«tiie  absolute  quantity  o^  the  salt  of  morphia;  the  second,  the  quantify 
of  opium  to  which  that  quantity  of  muriate  of  morphia  is  equivalent,  on  the 
assumption  that  ilie  common  specimens  of  opium  yield  about  five  per  cent, 
of  morphia;  the  third,  the  weight  of  water  or  liquid  compared  with  the  abso- 
lute weight  of  the  salt  of  morphia  tested ;  and  the  fourdi,  the  actnri  quantify 
of  water  or  liquid  employed  in  the  experiment:-^ 

1.  2.  8.  4. 

Mtif.  Morphia,     Opium.  Dilution*     Water. 

Nitric  Acid the    16  gr («1*2    gr.) 300 20  drops 

Besquiehlor.  Iron,..tlie    II  gr.......(«-l-6   gr.) 281 ...21     ^ 

Iodic  Acid..... the  100  gr. (»0«18  gr.) 1800 13    ^ 

There  is  no  doubt  from  these  expertments,  that  iodic  acid  is  the  most  deli- 
eate  test  for  morphia ;  but>it  is  at  the  same  time  open  to  the  greatest  number 
of  objections,  all  of  which  must  be  removed  before  any  inference  c«n  be 
drawn  from  its  employment.  The  above  table  will  serve  to  explain  why,  in 
die  cases  of  young  children,  we  can  so  seldom  procure  any  evidence  Of*  die 
presenoe  of  opium  from  an  examination  of  the  liquids  of  the  stomach,  al- 
though death  has  taken  place  speedily,  The  quantify  which  has  destroyed 
life  may  be  actually  smaller  than  the  tests  at  present  known  will  allow  ^tts  to 
diaeover,  evan  if  we  oouM  sneeeed  in  separating  the  morphia  so  as  to  procure 
it  in  a  frmn  ]noper  for  lestiag.  Admitting,  as  it  is  there  shown,  that  the  iodib 
aaid  wdl  detect  the  mortMa  eoatainad  at  lest  than  the  dfth  part  of  a  grain  of 

4»* 
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opiuiDy  we  Qiiist  lemember  that  thii  toit  eaaiiol  be  mMy  need  m  tfetowwl 
organic  Uquida  centainiog  small  quaotilies  of  ihe  drng ;  and  tbat  the  d^caejr 
of  its  reaction  rather  implies  to  the  aake  of  morphia  in  a  poie  afeale^  Ihao  to 
mixtures  oontaiaing  opiom. 

Meconie  acid^^U  has  ofien  been  a  .question  rei^ieoting  the  ■■mllest  qpmar 
tity  of  meocmie  acid  which  should  be  present  in  a  liquid,  in  order  to  admk  of 
its  separation  by  acetate  of  lead,  and  subsequ^il  identification  by  its  a^ 
propriate  tesi— the  sesquichloride  of  iron*  This  is  an  important  peintt  bo- 
cause  it  substantially  involves  the  question  of  the  quantity  of  opimm  whifih 
should  be  present,  in  carder  to  admit  of  our  obtaining,  in  a  separate  stale, 
morphia  aiid  meconic  acid.  A  standard  solution  of  meconic  acid  having 
been  made,  it  was  found,  that  when  one  drop  contaiBing  the  l-390th  grain 
of  meconic  acid  was  added  to  ten  drops  of  a  saturated  s^dutien  of  acetate 
of  lead,  difiused  in  one  fluid-ounce  of  water,. there  was  a  visible  mataty ; 
but  no  perceptible  quantity  of  meconata  of  lead  was  precipitated  so  Isng  as 
the  proportion  of  meconic  acid  was  less  than  the  fortjf^t^hih  port  of  a  grmu 
Admitting  that  opium  on  an  average  contains  six  per  eent  of  meeonie  acid, 
according  to  the  late  analysis  of  Smyrna  opium  by  Mulder,  this  is  equivalent 
to  one  grain  of  the  acid  in  16*6  gr.  of  opium ;  and  the  forty-eighth  part  of  a 
grain  of  meconic  acid  (a^'O^S  gr.)  would  be  therefore  representetl  by  0^94 

Sr«  of  common  opium.  Hence  less  than  that  quantity  of  opium,  diAioed  in  a 
uid-ounce  of  water,  would  not  yield  with  acetate  of  lea4»  a  sensible  quan- 
tity of  meoonate ;  and  therefore  the  attempt  4o  separate  morphia  and  meoonie 
acid  by  this  process  would  be  fruitless  t  for  this  cannot  be  done  with  so  smafl 
a  quantity,  even  when  the  pure  acid  is  disserved  in  distilled  water,  and  is  in 
the  most  favourable  condition  for  separation.  Allowing  that  the  quantity 
of  meoonio  acid  contained  in  some  kinds  of  opium,  is  greater  (ban  is  here 
assumed-— and  it  is  said  to  vary  from  about  four  to  neariy  etg^t  per  eent.-<«- 
.  still  it  is  obvious,  from  these  residts^  that  unless  the  soluble  matter  of  ievtrel 
grain$  of  opium  exists  in  the  liquid  for  analysis,  it  will  be  difficult  to  obtain 
meconio  acid  and  morphia  separately.  This  foot  sufficiently  explains  why 
opium  is  rarely  found  in  the  stomachs  of  younff  children  who  have  been 
speedily  killed  by  small  doses,  and  therefore  under  eircumatances  the  most 
favourable  for  the  detection  of  itai  constituents.  The  prseipitate  formed  in  an 
opiate  infusion  by  acetate  of  lead,  is  a  mixture  of  meconate  of  lead  with 
oigsmic  compounds  of  oxide  of  lead.  The  precipitate  may  appear  to  be 
oopious,  when  the  proportion  of  meconate  is  really  small  Dr.  Ure  obtained, 
in  one  experiment,  twenty-seven  grains  of  impure  meconate  of  lead  from  100 
grains  of  opium ;  but  the  precipitate  muat  have  oontaiDed  mueh  impurity, 
probably  one-half  of  its  weight.  Not  more  than  ^ght  per  cent,  of  meconic 
acid  .were  found  by  Mulder  in  examining  five  specimens  of  Smyrna  opUm. 

It  may  be  readUy  supposed  that  dilution  has  some  inflnanoe  on  the  preci- 
pitation of  meconic  acid  by  the  acetate  of  lead.  When  the  solution  of  ace- 
tate of  lead  was  mixed  widli  the  forQr-oighlh  part  of  a  grain  of  meconic  add, 
dissolved  in  a  few  drops  of  water  contained  in  a  small  tube»  there  was  a 
speedy  subsidence  of  the  poreeipitnted  meeonata of  lead,  and  it  was. collected 
within  a  small  compass.  /When,  however,  the  predpitalion  took  plaee  in 
the  midst  of  a  fluid-ounce  of  water,,  the  preoipitate  was  spread  in  a  iinelir 
pulverulent  state  over  a  large  surfrtee  ei  glass,  wheneo  it  was  iKfficolt  to  detaim 
■it  for  subsequent  analysis.  This  shows  that  it  is  advisable,  when  operating 
on  small  quantitiee,  to  have  the  liquids  in  as  eoncentrated  a  sMa  as  poosible. 

Another  question  is»  Whai  quantUy  of  meeonmU  ^imd  io  ropmnd  in  onto* 
lo  yield  Myfficiet^  w^eome  mcU  for  ike  determimiiion  of  He  jprcsfnce  Ay  I  As 
iron'ieMt  ?  There  are  various  ways  in  which  meeenie  aeid  misf  bo  sepueMsd 
from  the  meconate  of  lead  for  this  purpose.    Dr.  Hare  originally  proposed 
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Ab  difBBliM  of  the  {MMpitato  with  iidphiiric  acid ;  and  tfaia,  wfafle  it  is  tha 
aaie  q^eedy  way  of  demonatraliiig  die  preaenoe  of  the  aeid,  is  the  only  plaa, 
salifiable  to  ite  deteetion  when  the  qaantity  of  meconate  on  which  we  have 
to  operate  ia  very  minute.  One-half  grain  of  meconate  of  lead,  equivalent  to 
about  one-lburth  of  a  grain  of  meconic  acid,  wm  digested  in  a  watch  g^aas 
with  a  few  drops  of  dihited  suj^mrie  add;  and  the  sulphate  of  lead  betiMr 
allowed  to  subside^  one  or  two  drops  of  the  sesquichloride  of  iron  were  added 
to  the  supea^atant  liquid,  when  the  red  colour,  indicative  of  meconate  of  iron, 
was  inunecUately  produced.  From  the  infesnsity  of  colour  acquired  by  the 
sohitioft,  there  was  no  doubt  that  even  so  small  a  quantity  as  one-e^hth  of  a 
fiain  of  meconate  of  lead,  equivalent  to  about  one-sixteenth  of  a  grain  of  m^ 
conic  acid,  would,  when  properly  treated,  allow  of  the  separation  and  detee^ 
tion  of  this  body.  But  the  meconic  acid  may  be  detected  in  a  quantity  ef 
meconate  of  lead  which  it  would  be  rery  difficult  to  collect  in  a  solid  form ; 
as,  for  example,  the  sixteenth  of  a  grain.  Thus,  one  forty-eighth  part  of  a 
grain,  dissolved  in  a  small  quantity  of  water,  was  precipitated'by  a  few  drops 
of  a  saturated  solution  of  acetate  of  lead  in  a  narrow  tube.  When  the  pre- 
cipitate had  subsided,  the  dear  supernatant  liquid  was  poured  off,  and  two  or 
time  drops  of  concentrated  suphuric  acid  were  added  to  the  moist  meconate 
of  lead  still  contained  within  the  tube.  A  small  quantity  of  water  was  added, 
and  the  heat  of  combination  sufficed,  without  boiling,  to  decompose  the  me« 
oonate ;  the  meconic  acid  rising  into  and  bec^uning  (Ussolved  by  the  dear  su- 
pernatant liquid.  The  iron-test  added  to  this  gave  the  strongest  indications  of 
neoonic  acid.  When  the  experiment  was  performed  with  a  large  quantity 
of  water,  the  effect  was  rendered  obscure  by  dilution. 

It  s(mietimes  happens,  in  decomposing!  impure  meconate  of  lead  by  boiling 
it  with  diluted  sulphuric  acid,  that  the  liquid  acquires  a  deep-red  tint,  whi^ 
may  interfere  with  the  action  of  the  iron-test.  It  was  found,  on  carefully 
evaporating  this  liquid,  which  is  a  mixture  of  sulphuric  acid,  meconic  add, 
and  odouring  matter,  that  the  latter  becamd  carbonised ;  and  that  from  the 
evaporated  residne  a  clear  aqueous  solution  was  procured,  which  readily  ad- 
mitted of  the  use  of  the  iron-test  without  any  risk  of  fallacy.  This  experi- 
ment shows  that  diluted  sul|^uric  add  does  not  entirely  transform  meconic 
into  komenic  add,  as  it  is  aUeged  in  some  diemioal  works. 

There  is  no  doubt  that  Dr.  Hare's  plan  of  decomposing  the  meconate  of 
lead  by  sulphuric  aeid  is  the  best,  provided  we  take  care  to  avoid  the  use  of 
too  mndi  acid.  It  has  been  recommended  to  employ  a  current  of  sulphuretted 
hydrogen  gas  for  the  same  purpose,  the  precipitate  being  diffiised  through  a 
large  quantity  of  distilled  water.  This  answers  very  wdl  when  the  pro- 
portion of  meconate  is  large ;  otherwise  it  is  inapplicable :  and  as  it  requires 
a  much'loBgec  time  for  tl^  oompletioa  of  the  experiment  than  when  sulphu- 
ric acid  is  used,  there  does  not  seem  to  be  any  good  reason  for  abandoning 
tha  use  of  the  add  for  that  of  the  gas*  The  following  pbin  may  be  occasionally 
useful :  it  appears  to  be  in  some  respecte  an  improvement  on  the  use  of  sul- 
phuretted hydrogen,  as  it  is  much  more  expeditious,  and  equally  satisfactory 
in  ite  resolte.  A  few  grains  of  impure  meconate  of  lead,  obtained  by  the 
precipitation  of  an  opiate  infusion,  may  be  rubbed  with  hydrosulphuret  of 
ammonia  diluted  wi^  water,  and  filtered.  The  liquid  is  boiWduntil  acetate  of 
lead  gives  no  brown  predpitete  with  it;  meconic  acid  is  then  eadly  detected 
in  it  by  the  iron-test,  under  the  form  of  meconate  of  ammonia.  If  too  much 
hydrosulphuret  be  used,  die  liquid  wUl  retun  a  yellow  odour  which  it  only 
kmes  aller  loi^  boiliB9,--<he  sulphur  becoming  thereby  predpitated  as  a  pato 
yellow  sediment.  This  process  requires  more  meconate  of  lead  for  ite  suc- 
nasifal  employment  than  that  by  stdphnrie  add. 

iMbwy  cf  ti€  TVflJbf  Meconk  Adi^^k  standard  aoluaon  was  made  t/t 
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two  graiiui  of  the  ciyitdliiie  add  in  440  grsiiifl  of  water,  allowed  to  become 
•quatlj  dHTttsed.  A  drop  of  8eflqtiiehlori£  of  iron,  diluted  wtdi  two  drope  of 
distilled  water  to  remove  the  yellow  oolour,  was  plaoed  in  a  white  saucer,  and 
one  drop  of  die  standard  solution  («  the  280th  min  of  meconic  acid)  was 
added :  it  fave  instantly  an  intensely  red  eoloar,  which  was  not  disehai^ged  hy 
adding  to  it  an  equal  balk  of  a  saturated  solution  of  bichloride  of  mercury.  The 
colour*  was  as  intense  as  that  produced  by  the  addition  of  the  iron-salt  to  a  few 
drops  of  a  strong  solution  of  sulphocyanide  of  potassium ;  and  He  difference 
between  the  red  meconate  and  red  sulphocyanate  of  iron  was  immediately  ap- 
parent on  adding  to  the  latter  a  like  quantity  of  bichloride  of  mercury,  when 
the  colour  was  instantly  destroyed.  The  standard  solution  was  now  so  diluted, 
that  each  drop  contained  less  than  die  13,000th  of  a  min  of  meconic  acid. 
The  iron-test  began  to  act  with  five  drops  of  this  liquid  (asthe  2,640th  of  a 
grain.)  With  fifteen  drops  (as  the  880th  grain,)  a  clear  red  was  brought  out, 
best  seen  in  a  tube  on  the  iron-test  first  reaching  the  upper  stratum  of  the  acid 
liquid,  but  becoming  somewhat  faint  by  agitation.  With  twenty-five  dropi 
(as  the  670th  grain,)  there  waS  a  decided  red  colour,  characteristic  of  the  meco- 
nate of  iron,  which  was  further  confirmed  by  the  colour  tiot  being  dischaiged 
on  adding  five  drope  of  a  saturated  solution  of  bichloride  of  mercury.  This  is 
die  point  at  which  the  test  begins  to  act  for  medico-legal  purposes,  provided  we 
operate  with  a  minimum  of  water,  as  dilution  renders  the  result  obscure.  With 
-diirty-five  drops  (as  the  877th  grain)  the  action  of  the  test  was  of  course  much 
more  strongly  marked. 

It  will  be  seen  from  these  results,  that  die  test  for  meconic  acid  is  far  more 
sensitive  than  any  of  the  tests  for  morphia ;  2,  that  its  action  is  subject  to  lets 
interference  from  the  presence  of  organic  and  other  matters ;  and  3,  that  these 
properties  render  it  well  adapted  as  a  trial-test  for  opium  in  all  mixtures  the 
nature  of  which  is  unknown.  The  60th  of  a  grain,  or  the  smallest  visible 
quantity  of  solid  meconic  acid,  is  easily  detected  by  the  iron-test  when  fm: 
but  here  we  see  that,  in  solution,  provided  die  quantity  of  menstruum  be  sraaU, 
less  than  the  500th  part  of  a  grain  may  be  readily  discovered.  Thus  we  may 
obtain  the  evidence  of  the  presence  of  meconic  acid  in  a  liquid  from  a'qnantitj 
fhr  smaller  than  would  be  sufficient  to  furnish  a  separable  precipitate  of  me- 
conate of  lead  by  the  addition  of  a  solution  of  the  acetate.  The  preceding 
experiments  show  that  while  it  requires  at  least  one^hird  of  a  grain  tfapiitm 
to  give  a  precipitate  of  meconate  of  lead  in  a  minimum  of  water,  the  meconic 
acid  of  less  than  the  one-hundredUi  of  a  grain  of  opium  may  be  detected  by 
the  direct  application  of  the  iron-test  The  use  of  the  acetate  of  lead  merelj 
enables  us  to  concentrate  the  meconic  acid,— to  eoUect  it  in  a  solid  form  and 
in  a  small  bulk.  The  following  table  of  results  is  intended  to  show,  in  the 
first  column,  how*  small  a  fractional  quantity  of  meconic  acid  maybe  detected; 
^  in  the  second,  the  quantity  of  opium,  in  decimals,  to  which  it  corresponds ;  in 
the  third,  the  proportion  of  liquid,  by  weight,  in  which  the  meconic  acid  was 
dissolved ;  and  in  the  fourth,  the  actual  quantity  of  liquid  present 

1.                               2.  8.                      4. 

Meeanie  ^cM.                Opifim.               Dihafion.  WnUt. 

The    290th  gr (as*075  gr.) 880 4  drops. 

The     877digr (—KWSgr.) 18,872 85    •* 

The'   570th  gr (sa-028  gr.) 14^20 25    ^ 

The    880digr (--OWgr.) 14,080 18    -* 

The  2,040th  gr («i-006gr.) 15,840 6    «« 

It  is  apparent  from  this  table  that  the  OMoonie  acid  contained  in  less  dnn 
the  one  hundred  and  siztielk  paK  of  a  grain  of  opium«  may,  under  ^nfooiibte 
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^inminalHieeSt  1m  made  mibk  by  tke  applieatioii  of  the  imii4eBt  Ttua  ax- 
plains  why  meconic  aeid  may  be  oi^aa  detected  ia  an  analysisy  wben.moq>lna 
eannoi;— a  fact  which  has  been  repealadly,  noticed  by  medical  jiuriata.  It  abo 
showst  that,  when  the  iron-teaty  emUris  paribusy  givea  no.  raid  eoloinr  in  an 
unknown  liquid,  we  may  safely  say  that  the  quaotity  of  opium,  if  any  be 
preaent,  is  too  small  to  admit  of  detection. 

It  will  be  understood,  that  in  these  experiments  on  the  smallest  qaai|tity  of 
opium  sveceptible  of  detection  by  tests,  the  inferences  are  derived  from  the  use 
of  pure  meconic  acid  and  a  pure  salt  of  morphia  in  very  small  quantities  of 
water.  The  analyst  must  make  due  allowance  for  the  meconate  of  morphia 
being  mixed  up  with  other  principles  in  opium,  as  well  as  for  the  concealment 
or  modification  of  the  colours  produced  by  the  tests  when  the  qpitim  is  diffused 
in  a  large  quantity  of  water  or  in  yiscid  alimentary  matter.  In  such  cases, 
before  the  tests  are  employed  even  for  a  preliminary  trial,  the  liquid  should 
be  eraporated  to  an  extract,  and  a  fresh  infusion  or  decoction  made  from  &e 
residue,  by  means  of  water  mixed  with  a  small  quantity  of  alcohoL 

In  some  experiments  with  powdered  apium^  it  was  found  that  the  soluble 
part  of  one-tenth  of  a  grain  in  one  drachm  of  water,  was  dearly  affected  by 
nitric  acid ;  but  when  mixed  with  one  ounce  of  water  it^was  not.  In  &e 
last  case,  however,  meconic  acid  was  distinctly  indicated  by  the  action  of  a 
persalt  of  iron ;  but  the  tendi  of  a  grain  of  opium  in  an  ounce  of  water  gave 
with  acetate  of  lead,  no  precipitate  of  meconate  of  lead,  and  the  same  quan- 
tity in  one  drachm  of  water,  gave  only  a  faint  precipitate  which  would 
scarcely  admit  of  being  collected.  The  meconic  add  may  be  easily  deter- 
mined Co  be  present  by  the  iron-test,  in  a  liquid  containing  oidy  one  grain  of 
opium :  but  it  would  be  difficult  in  most  cases  to  obtain  so  smaU  a  qusntily  ' 
of  precipitate  as  this  would  3rield,  in  a  state  to  allow  of  the  sqiaratioa  of  the 
meconic  acid.  So  nitric  acid  might  indicate  moi^hia,  when  the  quantity  of 
opium  in  a  liquid  amounted  to  one  grain  or  less,  in  which  case  the  propor- 
tion of  morphia  might  vary  from  one-fourteenth  to  one-twentieth  part  of  a 
grain.  This  would  not  admit  of  easy  separation  :  hence  unless  we  obtain  a 
tolerably  free  precipitate  of  meconate  of  lead,  insoluble  in  acetic  acid,  it  will 
not  be  in  our  power  to  obtain  the  morphia  and  meconic  acid  separately.  On 
the  whole,  it  is  obvious  that  the  tests  for  opium  are  far  inferior  in  delicaoy  and 
certainty  to  those  employed  for  arsenic  and  other  mineral  poisons. 

Dubianc^a  proeese. — In  January  1824,  M.  Dublaac  announced  to  the  Ins^ 
tute,  a  method  for  detecting  morphia,  or  its  poisonous  salts,  in  opiate  mixtures. 
Vanquelin  reported  favourably  of  it  It  depends  on  the  principle,  that  mor- 
phia forms  a  very  insoluble  compound  with  tanniii  or  tannic  acid.  A  per- 
fect solution  of  the  suspected  matter  is  obtained  in  water  acidulated  with 
acetic  aeid,  and  this  is  boiled  to  coagulate  any  albumen.  It  is  then  concen- 
trated, and  fresh-made  tincture  of  ga^  is  added  to  it.  Tannate  of  morphia 
is  precipitated  with  probably  some  organic  combinations  of  tannic  acid.  The 
precipitate  is  collected  on  a  filter,  and  washed  with  a  small  quantity  of  wat^. 
it  is  then  digested  in  pure  alcohol,  in  which  the  tannate  of  morphia  is  quite 
soluble,  whUe  the  other  tannates  remain  behind,  and  acquire  greater  firmness 
and  consistency  by  the  action  of  the  alcohol.  To  die  alcoholic  solution  of  the 
tannaie  of  morphia,  a  solution  of  gelatin  is  added :  this  precipitates  the  tan- 
nin, and  leaves  the  morphia  dissolved  in  alcohd,  from  which  it  may  be  ob- 
tekitA  by  crystallization.  In  this  way,  Dublanc  demonstrated  the  presence  of 
one  grain  of  acetate  of  morphia  added  to  fourteen  ounces  of  Mood. 

Although  this  process  was  published  in  France  nearly  a  quarter  of  a  century 
ago,  (Consida'ations  M^dico-Chimiques  snr  I'Acetate  de  Morphine, par  le  Doe- 
tear  Vassal, et  Dubhiae  Jeune, Paris,  18M,  p.  87,)  ithas  been  brought  forward 
in  two  Mq)eotahle  French  josBuds,  sf  a  leeant  diseoveiy  of  a  M;.  MetumJ 
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oidj  miggeitioii  made  bj  the  new  cUimaiit  is,  that  the  aqueous  extract  ob- 
tained with  aoetie  add,  ahoold  be  d^eeted  in  aieohol,  to  free  it  of  some  oigaair 
pnneiplee  before  the  addilioii  of  tiactore  of  grils.  I  doabt  whether  ii  ie  ao 
delieale  aa  the  proeeaa  ahready  deacnbed  for  the  deleetion  of  morphia ;  and 
it  is  whoUj  unfitted  for  the  demonstration  of  the  preaenee  of  that  important 
anbetuieer— meooaie  acid. 

FUmduC9  procega.^On  the  26di  of  July,  1847»  M.  Flandin  read  before  the 
.  Aeademj  of  Scieneea,  a  memoir  respecting  an  improved  mediod  of  deteetiQg 
aunphia  in  poiaoning  by  opium*  Hia  proeeaa  is  baaed  on  two  facts-^l,  that 
morphia  as  well  as  other  alkaloids  undeigoes  no  deeomposition,  in  contact 
with  animal  mattsrt  at  and  above  212^ ;  and  8,  that  ammonia  precipilalSB 
them  from  their  solutions  in  very  minute  proportions.  The  sobstanoes  sus- 
pected to  contain  the  alkaloid,  should  be  thoroughly  dried  in  a  sand-bath,  at  a 
temperature  not  exceeding  239^.  They  are  then  to  be  broken  up,  and  reduced 
to  a  very  fine  powder.  This  powder  is  to  be  digested  in  cold  water  acidu- 
lated with  from  l-2ihh  to  l-40di  part  of  acetic  acid :  or  in  place  of  thia,  we 
may  employ  alcohol*  to  which  a  very  small  portion  of  oxalic  or  tartaric  acid 
has  beea  added*  ^The  object  of  using  the  acid  liquid,  is  to  render  the  vegeta- 
ble alkalmd  exceedingly  soluble  by  converting  it  to  a  snpersalL  Th($  liquid 
is  evaporated,  and  the  vegetable  salt  is  then  procured  from  die  residue  by 
digestion  in  €oU  water.  The  cold  aqueous  solution  is  precipitated  by  am- 
monia, and  the  alkaloid  is  thus  procured  in  a  pure  and  clystallme  condition. 
In  the  analysis  of  the  urine  or  of  syrupy  liquids,  they  should  be  evaporated  to  an 
extract,  and  thoroughly  dried  by  the  addition  of  pure  alumina  in  powder.  This 
powder  may  then  be  digested  in  cold  water  acidulated  with  acetic  acid  as 
above  deserUwdt  and  the  morphia  precipitated  by  ammonia.  (Oaa.  M4d.  tl 
Juillet,  1847.)  M.' Flandin  describes  this  process  as  exceedingly  satisfoetory: 
hut  additional  experiments  are  required  to  determine  how  far  it  is  generally 
mpplicable*    The  meeonic  acid  must  be  sought  for  by  other  methods. 

Morpfda  in  the  lume#,  bloody  and  secretiam.^U  we  except  the  recendy 
announced  results  obteined  by  M.  Flandin,  it  is  questionable,  notwithstand- 
ing the  physiological  proofs  of  the  absorption  of  this  poison,  whether  it  has 
ever  been  unequivocally  detected  in  the  substanse  of  the  viscera,  the  blood, 
or  secretions.  A  small  quantity  entering  into  the  circulation  is  sufficient  to 
destroy  lifo— the  difiusion  of  this  dirough  the  mass  of  blood  would  render  it 
impoMtble  to  determine  ite  presence  even  in  ten  or  twelve  ounces  of  the 
fluid,  by  processes  which  are  admitted  to  be  far  inferior  in  delicacy  to  those 
used  for  mineral  poison.  In  a  series  of  experimente  made  in  1824,  M.  Du- 
blane  mixed  one  grain  of  acetete  of  morphia  with  fourteen  ounces  of  blood, 
and  demonstrated  the  presence  of  the  alkaloid  by  a  process  just  now  described, 
to  the  satisfoetion  of  MM.  Vanqnelin  and  Pelletier,  who  were  appointed  4o 
inquire  into  the  subject  by  die  French  Academv.  (Vassal,  Considerations 
M^dico-Chimiques,  dec  p.  87.)  The  test  which  he  employed  was  nitric  add. 
He  failed  in  showing  the  presence  of  the  sah  in  an  equal  quantity  of  urine, 
and  he  entirely  foiled  in  detecting  morphia  in  an  absorbed  state,  t.  e.  in  the 
bodies  of  persons  or  animals  poisoned  by  it.  Dr.  Vassal  thinks,  and  it  is  not 
improbable,  that  morphia,  on  becoming  absorbed,  may  undergo  some  chemi* 
cal  or  physical  chai^fe,  so  as  to  be  no  longer  separable  from  the  blood, 
accretions,  or  tissues,  in  acrystalliiable state.  (Op.  cit  07.)  This  opinion 
is  partly  confirmed  by  the  receirt  observations  of  Flandin.  Aecording  to  (his 
experimeataUst,  the  poisonous  salt  of  morphia  becomes  changed  and  neutral- 
ised in  contact  with  the  living  animal  fluids :  but  the  whole  is  not  thus  trans- 
forsMd  or  lost  According  to  the  dose,  traces  of  it  mmy  be  stiU  fo«md  in  thto 
canal,  or  in  the  dicnlatiom    He  atetea  that  he  has  thus  detaelid 
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it1ftthefiMMfl»iiriBe»«fldtfte.tinneiofllM«oft<MfB^  todh^lisMstiieopiitioii 
that  that  portion  of  the  poison  which  kills,  remains  as  sveh  in  the  ofgans, 
mm!  Aftt  it  is  tn  the  power  oi  ehemistfy  to  detect  it«  (See  his  process,  supra.) 
Admitting  that  M.  Flandin's  views  are  confirmed  by  the  researches  v(  odieiw, 
it  is  obviotts  that  the  cottditkms  reqnirsd  for  the  detection  of  diis  poison  in 
the  tissues  or  liquids,  can  rarely  exist  When  given  in  small  doses  and  it 
proves  fatal,  it  appears  to  me  that  it  will  be  in  vain  to  seek  for  it  by  any  che- 
nsical  processes  at  present  known*  Thus,  then,  it  is  oiily  when  so  mach  of  the 
poison  has  been  taJ[^eA,  as  was  more  than  sufficient  to  destroy  life,  and  a  por- 
tion of  this  surplus  quantity  remains  in  the  stomach  or  intestines,  that  the  ana- 
lyst can  have  any  hope  of  delecting  it.  Even  here,  great  difficiMes  attend 
the  research  (ante^  p*  605.)  Dr.  Vassal  believes  from  his  observations,  that  a6- 
sorption  of  the  poisonoua  idkaloid  goes  on  for  a  certain  period  after  death.  He 
theiefore  recommends  that  the  inspection  should  be  made,  and  the  contents 
removed,  within  ten  or  twelve  hours  torn  the  time  of  death. 

QuANTiTATivs  ANALT8U.«^There  are  no  satisiactory  means  of  determining 
the  quantity  ofofdtnn  present  in  a  suspected  liquid.  Dr.  Ure  has  reoom* 
mended  that  we  irfiould-  rely  upon  the  depth  of  colour  produced,  on  the  addi* 
tion  of  sesquichloride  of  iron  to  the  liquid, — considering  that  the  intensity  of. 
the  red  colour  will  indicate  the  presence  of  a  large  quantity  of  meconie  acid, 
and  consequently  of  meconate  of  morphia.  The  bite  analyses  of  Mulder  have, 
shown  that  this  method  is  not  accurate.  The  meconie  acid  does  not  bear 
any  constant  proportion  to  the  morphia  in  opium.  Tiieonly  plan  is  to  extract 
ifae  morphia  and  weigh  it 

AcsTATB  OF  Morphia.— This  salt  is  seen  in  fine  prismatic  crystals*  It 
melte  a^d  bums  when  heated.  It  is  solid)le  in  water,  but  if,  as  is  very  com- 
mpnly  the  case  after  it  has  been  made  some  time,  it  has  lost  any  of  ite  acid« 
it  beeomes  less  soluble,  k  lew  drops  of  acetic  acid,  however,  will  immedi- 
ately leslore  ite  solubility*  It  gives  all  the  reactions  with  the  teste  for  mor* 
phia.  (See  ante,  page  501.)  The^proportion  of  morphia  conteined  in  this 
salt  is  elsewhere  given  (p.  4§7.)  When  wetted  and  wanned,  there  is  an 
odour  of  acetic  aeid :  this  acid  is  detected  by  boiling  the  salt  with  a  small 
quantity  of  diluted  sulphuric  acid. 

MuniAffB  OP  MonPBiA.^-This  salt  crystaHixes  in  fine  prisms,  whieh  toe 
permanent  in  the  air,  but  it  is  most  usually  seen  in  the  form  of  a  fine  white 
powder*  Heat  produces  on  it  the  same  efiect  as  on  morphia.  It  is  sohibla 
in  from  sixteen  to  twenty  times  ite  weight  of  water,  forming  a  neutral  9cltn^ 
tion«  It  is  much  more  soluble  in  boiling  water :  a  hot  saturated  solution 
cooled  to  60°  retein  seven  parte  per  cent  (Christison.)  The  medical  solu- 
tion eontetns  only  one  per  cent  Like  the  acetete  and  all  the  prepafatiims  of 
morphia,  it  is  very  soluble  in  alcohol.  It  contains  rather  more  morphia 
weight  for  weight  than  the  Acbtatb,  but  is  more  certein  in  ite  composition* 
la  order  to  discover  the  alkaloid,  the  teste  already  described  may  be  employed 
(ante,  page  601.)  For  the  detection  of  the  add,  we  may  add  to  the  aqueous 
solution,  nitrate  of  silver  and  nitric  acid.  (See  Teste  for  Mmtuno  Acid,  p. 
196,  ante.) 

The  Sulphate  op  Morphia  is  a  remarkably  soluble  salt,  being  teken  up 
by  two  parte  of  water.  According  to  Liebig  it  conteins  only  75  per  cent  of 
the  alkaloid.  The  aeid  of  this  salt  m^y  be  c&teoted  by  the  nitrate  of  barytes. 
(See  Sulphuric  Acid,  page  175,  ante.)  There  is  a  NrruATB  op  Morphia 
ohteined  in  a  crystalline  state  by  means  of  very  diluted  nitric  acid*  It  is  solu- 
ble in  two  parte  of  water. 

.  It  may  be  observed  of  ail  these  salts,  that  they  have  an  hUensely  biifer  fatfe: 
that  the  morphia  is  prseipiteted  from  their  solttti<Hi,  if  moderately  conee^^ 
UJ^*  ^y  ^mmfnmt  but  not  readily  hy  canslie  potash  or  soda*    The  sobtion 
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if  ftlflo  prtewitetod*  even  alAoiigh  mneh  dihitsd,  by  tmnin  or  tBimie  acid, 
hot  not  by  gaBic  acid.  , 

In  Otf^amc  nrixfuru  they  ooidd  only  be  wpanHed  by  digeetii^  &e  extract 
with  alcohol,  in  which  they  are  all  very  aolnble.  They  are  not  very  aoinUo 
in  ether;  hence  the  alcoholic  extract  might  be  fined  from  other  imparities  by 
this  menfltmom. 

NABooTiNA*-»Thi8  alkaloid  ie  of  but  littib  importance  to  ihe  medical  jurist, 
bnt  it  is  proper  to  state  the  chemieal  difierenoes  which  exist  between  it  and 
morphia.  Its  crystals  have  a  bright  nacreous  Instte.  It  is  not  very  sokiUo 
in  water,  bat  it  is  easily  dissolved  by  boiling  alcohol  and  ether.  Unlike  mor* 
phia,  it  is  not  very  solable  in  canstic  potash  or  diluted  acetic  acid,  even  on 
boiling.  When  nitric  acid  is  poured  on  the  crystals,  they  acquire  a  ydlow 
colour,  not  a  golden-red,  like  morphia.  Sulphuric  add  gives  to  naiootina  a 
bright  sulphur-yellow  colour ;  to  morphia  a  pinkish-brown  tint  If  to  the  mix- 
ture of  acid  and  alkaloid,  a  drop  of  a  solution  of  ohromate  of  potash  be  added, 
green  oxide  of  chrome  is  set  ficee  in  both  cases :  and  if  to  either  mixture  a 
grain  of  an  alkaline  nitrate  be  then  added,  a  deep  blood-red  colour  iB  brought 
out<--almost  black  in  the  case  of  morphia  (see  ante,  page  189.)  .  Narcotina 
does  not  decompose  iodic  acid,  or  set  iodine  free.  If  narcotina  be  boiled  with 
acetic  acid,  and  a  strong  solution  of  hypochlorite  of  lime  be  added,  the  liquid 
acquires  at  first  a  yellow  and  then  a  red  colour :  morphia  under  the  same  dr* 
cumstances  gives  a  yellow  liquid.  This  mode  of  testing,  lately  proposed  by 
Flandin,  is  not  very  satisfactory,  as  the  results  depend  much  on  the  propor- 
tions added.  When  heated  on  platina,  narcotina,  like  morphia,  meha  and 
bums. 

CoDBU.— This  alkaloid,  which  is  not  often  seen  so  well  crystallixed  as  mor> 
phia  and  nareotiDa,  is  known  from  both  by  its  ready  solubUity  in  water,  and 
by  itB  forming  a  strongly  alkaline  solution.  One  hundred  parts  of  wsker  at 
66^  dissolve  one  part  and  a  quarter;  at  312°  nearly  six  parts.  It  is  also 
soluble  in  alcohol,  and  combines  with  acids.  It  differs  fipom  morphia  in  not 
decomposing  iodic  acid,  and  in  not  giving  any  red  colour  with  nitric  pxid, 
either  m  a  solid  or  when  dissolved  in  acids.  It  differs  from  narcotina  in  not 
being  turned  yellow  but  of  a  light  pinkish-brown  colour,  by  sulphuric  add ; 
bat  it  resembles  both  morphia  and  narcotina  in  prodneing  green  oxide  of 
chrome  when  a  drop  of  solution  of  chromate  of  potash  is  ad&d  to  the  mixtore. 
When  codeia  is  boiled  with  acetic  add  and  hypochlorite  of  lime,  it  produces 
a  y^ow  colour  like  morphia.  Heated  on  platina  it  mdts,  forming  a  globule 
of  colourless  liquid :  this  soon  darkens,  and  gives  off  a  vapour  which  bums  with 
a  yellow  smoky  flame. 

Nakobin. — Narcein  is  met  with  in  fine  prismatic  crystals.  It  is  very  in* 
soluble  in  water,  hot  or  cold:  the  hot  solution  has  a  faint  alkaline  reaction.  It 
is  eas^y  dissolved  by  acetic  acid  and  by  caustic  potash.  Strong  sulphuric 
acid  tarns  the  crystals  of  a  blackish-^^reen  colour.  If  the  acid  be  diluted  with 
a  small  quantity  of  water,  the  liquid  acquires  slowly  a  light  blue  colour.  On 
boiling  with  more  water,  it  becomes  odourless,  but,  by  evaporation,  it  aequiffer 
a  pinkish-red  hue.  Strong  nitric  add  dissdves  the  crystals,  forming  a  lij^l 
yellow  sdution. 

PROPORTION  OP  OPRTM  IN  OPIATB  PREPARATIONS. 

It  is  necesniry  to  state  the  medidnal  doses  and  sMngth  of  some  opiate  pro* 
parations  which  are  frequently  used  medicinally.  CoNnonoN  op  opim. 
(Conftct.  oyn'i.)^Contdns  one  grain  of  opium  in  thirty-six  grains,  [U.  S»  and 
London ;  one  in  twentv^five  mins,  Dublin ;  one  in  fortynthree,  fidiidbwf  h.— *0.3 
The  dose  for  an  adult  is  frem  ten  to  thirty  gvains.    OoMPOunn  floa»  raa. 
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(Ft/.  Sa/h  CMnp.)-— Five  gmna  eontain  oae  gnda  of  opinm.  Doie  three  to 
ten  grains.  ^oMFovNn  pelu  of  storax.  {FiL  StyraeU  Comp.)  The 
strength  and  doee  are  the  same  as  in  the  compound  soap  pill.  Compound 
csBALK  powDBR  WITH  OPIUM.  (Pulv.  Crttss  Cofttf,  ciun  Opio.)-^FoTty  grains 
contain  one  of  opium,  [London  and  Dublin ;  thirtynseven,  Edinburgh.-^G] 
Dose  five  to  thirty  grains.  Compound  powdbr  of  kino.  {Fulo,  Kino. 
Ctmi/).)— -Twenty  grains  contain  one  of  opium.  Dose  five  to  twenty  grains. 
Extract  of  opium.  {Exiractum  Opiu) — Dose  one  quarter  of  a  grain  to 
three  or  four  grains.  Wins  of  Opium.  ( Vinum  Opiij  or  Laudanum  lA- 
quidum  ^y^enAao)!.)— This  is  said  to  have  the  same  strength  as  the  tincture, 
f .  e.f  one  grain  of  opium  in  nineteen  (twenty)  drops.  [The  wine  of  the 
U.  S.  P.  is  stronger  than  that  of  the  British  Colleges,  as  it  is  a  saturated 
vinous  tincture. — 6.]  Dose  ten  drops  to  one  drachm.  External  applica- 
tions.— Liniment  of  opium.  {Linimentum  Opiu) — ^This  preparation  con- 
tains one  drachm  of  the  tincture  in  half  an  ounce.  Enema  of  opium.  {Enema 
OpU.y^ln  four  ounces  there  are  thir^  drops  of  the  tincture. 


CHAPTER  XXXVn. 

PRUSBIC  AOID^VARIOUS  XUID»— HHPraRSNCB  IN  STRBNOTD— ACTION  OP  THE  VAPOUR- 
CHRONIC  POISONING^TASTR  AMD  ODOUR  OF  THB  P0I80N«— CONDITIONS  UNDER  WBICH 
THE  ODOUR  MAT  AND  HAT  NOT  BE  DBTBGTBD-— STHPTOMS  PRODUCED  BY  SMALL  AND 
LAROB  DOSES— ANOMALOUS  CHARACTRRS — INFLUENCE  OF  DILUTION— rrs  EFFECTS  CON- 
TRASTED WITH  THOSE  OF  OPIUM— DEATH  FROM  EXTERNAL  APPLICATION— ACCOMU- 
LATIVB  POWBR— PERIOD  AT  WHICH  THB  SYMPTOMS  COMMENCE-— POWER  OF  VOLmON 
AND  LOCOMOTION— OA8E0  OUMMARY  OF  POST-MORTEM  APPBARANCfiB-*--CABBS  OP  THB 
PARISIAN  EPILBPTICS— QUANTITY  REQUIRED  TO  DESTROY  LIFE— FATAL  DOSB— RB- 
GOVBRT  FROM  LAROB  DOSES— PBRIOD  AT  WHICH  DEATH  TAKES  PLACE— TRRATMRMT. 

General  Remarke* — Hydrocyanic  .or  Prussic  Acid,  owing  to  iti  rapid  and 
unening  effects  when  taken  even  in  comparatively  small  doses,  is  one  of  the 
most  formidable  poisons  with  which  we  are  acquainted.  Most  tozicologiste 
ooDsider  it  to  be  a  narcotic  poison,  and  in  deference  to  this  general  opinion,  I 
have  still  plaoed  it  under  ^e  section  of  narcotics:  but  from  what  wiU  be  here- 
after stated^  there  is  perhaps  some  reason  to  regard  it  as  a  narcotico-irritent 
Its  operation,  as  a  sedative  or  narcotic,  is,  however,  in  general  so  rapid  that 
ite  irritant  effects  are  not  manifested.  The  pure  or  anhydrous  acid  requires 
no  notice  here ;  since  it  is  not  likely  to  be  met  with  out  of  a  chemical  laborar 
tory.  The  common  acid  is  a  mixture  of  this  pure  acid  with  water,  and  some- 
times with  alcohol.  As  it  is  sold  in  shops,  it  varies  considerably  in  strength. 
I  have  found  different  spcimens  to  contain  from  1*3  to  6*5  per  cent  of  the 
strong  acid;  but  two  varieties  are  now  commoidy  met  with — 1.  The  Prussic 
acid  of  die  London  Pharmacopoeia,  containing  about  two  per  cent.  (Phillips.) 
2.  Scheele's  acid,  containing  from  four  to  five  per  cent  In  a  case  of  poison- 
ing which  I  had  to  investigate  in  July,  1847,  the  acid  which  was  sold  for 
Sdieele's  was  found'to  contain  only  two  per  cent. !  (Med.  Gaz.  zl.  171.)  In 
another  iostance  there  was  the  same  deficiency  of  strength.  In  short,  there  is 
no  certainty  respecting  the  strength  of  any  two  specimens  sold  as  Scheele's 
acid,  a  subject  which  requires  the  very  serious  consideration  of  medical,  praiy 
titioners  who  prescribe  it.  The  medicinal  do$e  of  Scheele's  acid  is  from  a 
minim  to  two  miaims<— of 'the  London  PharmaeopcBial  acid,  from  three  to 
44 
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fire  miainM  gtsaduattf  increased.  -  Tke  aeid  is  Mid  t«>  flout  on  die  snrftce  of. 
waterr-henoe  it  has  been  adrised  lo  give  it  only  in  tbe  form  o(  diangfat :  but 
when  once  mixed,  this  separation  is  not  likely  to  happen.  The  variabie  pio* 
portions  of  strong  acid  present  will,  in  some  cases,  explain  the  very  difisrent 
e^ecti  produced  by  equal  quantities  of  different  specimens.  On  the  continent, 
the  acid  is  met  with  of  a  strength  rising  as  hi^  as  from  ten  to  twenty^fiye  per 
cmt  The  price  at  which  die  acid  is  sold  to  the  public  ii  about  two  shillings 
an  ounce. 

In  giving  an  opinion  on  the  quantity  of  this  poiaon  required  to  destroy  life, 
it  is  material  to  know  the  variety  of  acid  taken ;  and  here  it  is  much  to  be  ra> 

rtedf  that  in  the  British  empire  no  uniform  standard  is  adopted  for  so  power- 
a  medicine.  The  following  may  be  taken  as  the  per-centage  strei^  in 
anhydrous  acid  of  the  different  varieties  of  this  acid,  British  and  foreign,  in 
aqueous  solution,  on  the  authority  of  Dr.  Christison  and  Dr.  Pereinu  Acid 
o£  Schrader,  1  :-^Dublin  P)iannaoopieia,  1-6  to  2*82  (Donovan :)— London 
Pharmacopceia,  and  the  U.  S.  2:^Gk>bd,  2*6:  Edinburgh  Pharmacopcsia, 
3-2 : — Vauquelin  and  Giese,  3*3 : — Scheele,  4 : — Ittner,  10 : — Robiquet,  50  :— 
Among  the  aicoholic  solutions  of  the  acid, — Schrader,  1*5: — Bavarian  Phar* 
macopoeia,  4 :— Duflos,  9 :— Pfaff,  10 :— Keller,  25  per  cent. 

[As  above  stated  the  acid  made  according  to  the  formula  adopted  by  the 
U.  S.  Pharmacopoeia  contains  2-100  of  anhydrous  acid,  but  much  of  that  found 
in  the  shops  is  imported  from  Europe  and  is  of  variable  strength.— G.]] 

Poisoning  by  prussic  acid  is  commonly  the  result  of  suicide  or  accident 
In  1837*8  there  were  twenty-seven  cases  of  poisoning  by  this  liquid,  neaily  all 
of  which  were  the  result  of  suicide.  Within  the  last  two  years  it  has,  however, 
acquired  a  fatal  celebrity  as  a  means  of  murder! 

EffeeiM  of  the  vapour.-^The  vapour  of  anhydrous  prussic  acid,  if  leapoed, 
would  prove  almost  instantaneously  mortal.  Even  die  vapour  of  the  dikrtad 
aeid  accidentally  respired,  occasions  very  alarming  symptoms.  The  following 
are  the  particulars  of  a  case  lately  communicated  to  me  by  Mr.  Tubbs :  it  may 
serve  as  a  warning  in  the  performance  of  experiments.  A  practitioner  was 
showing  to  some  friends  the  effects  of  Seheele*s  prassie  -acid  on  an  animal, 
when,  by  accident,  a  quantity  of  the  acid  fell  upon  the  dress  of  a  lady  who 
was  standing  before^a  fire.  The  poison  was  rapidly  evaporated,  and  the  lady 
was  imme&ately  seised  with  dizziness,  stupor,  inabUity  to  stand,  and  faintnees. 
The  pulse  became  feeble  and  irregular.  Brandy  was  administered,  oold  aflh- 
siba  employed,  and  the  patient  was  exposed  to  a  free  current  of  air.  In  tim 
minutes  the  pulse  b^n  to  improve,  and  with  the  exception  of  tremor  in  the 
limbs,  the  unpleasant  symptoms  disappeared.  I  have  known  headach  and 
giddiness  produced  by  the  vapour  from  the  small  quantities  used  in  ordinary 
chemical  experiments.  Some  caution  is  required  even  in  temporarily  smelling 
a  botde  containing  a  strong  specimen  of  acid.  Ghemicsd  experiments  show 
that  this  poison  is  always  in  the  act  of  escaping  from  liquids  which  contain  it; 
and  the  quantity  evolved  and  diffused  depends  on  temperature  and  the  snriaoe 
exposed  to  air. 

Mr.  Nunneley's  experiments  on  animals  prove  that  the  action  of  the  acid 
upon  the  lungs  when  air  impregnated  with  ^e  vapour  is  breathed,  is  not  only 
.  rapid  but  certain  in  its  effects,  and  it  forms  one  of  the  easiest  methods  of 
exhibiting  the  poison— one  which  it  would  be  very  easy  to  employ,  but  after 
a  few  hours  most  difficult  to  detect,  because  the  vapour,  from  its  great  diffasi- 
bility,  is  very  soon  dissipated.  (Pro v.  Trans.  N.  8.  iii.  84.)  Baron  Liebig 
asserts,  what  is  wholly  without  proof,  that  this  poison  acts  onlp  through  the 
vapour.  He  says,  comparatively  large  (T)  doses  in  aqueous  solution  may  be 
taken  into  the  digestive  apparatus  without  producing  any  very  perceptibly 
.nojtious  effects,  while  the.  sane  quantity  of  acid^nfaaM  as  vapour,  < 
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immediate  death!  Two  drope  of  anhydrous  acid  in  fh>m  fbnr  to  eix  ounceii 
of  water  produce  no  effect  on  a  oat  when  swallowed.  The  same  quantity  (jif 
acid  undiluted,  placed  on  the  tongue  of  a  cat,  causes  no  perceptible  effect,  pro- 
Tided  the  animal  be  prevented  from  breathing  by  stopping  its  mouth  and  nostrils, 
but  the  animal  dies  the  instant  it  breathes,  because  the  vapour  then  reaches  the 
lungs.  (Lectures  in  Lancet,  Dec  7,  1844,  306.)  There  can  be  no  doubt  that, 
like  arsenic  and  all  poisons,  prussic  acid  acts  much  more  speedily  and  power- 
fully when  taken  into  the  lungs  as  a  vapour,  than  when  introduced  into'  the 
•tomaeh  as  a  liquid :  but  like  other  poisons  it  will  also  act  through  the  mucous 
membrane  of  tfa«  alimentary  canal.  The  experiment  on  &e  cat  referred  to  by 
Liebig,  ii  perfectly  inexplicable ;  for  admitting  it  to  be  possible  to  apply  two 
drops  of  anhydrous  prussic  aeid  in  the  way  described,  and  that  a  eat  can  live 
Sox  a  minute  or  longer  with  its  mouth  and  nostrils  perfectly  closed,  how  is  it 
to  be  explained  that  absorption  should  not  go  on,  on  the  surface  of  the  tongue 
as  well  as  on  that  of  the  vagina  or  rectum  ? 

I  am  not  aware  that  there  is  any  well-authenticated  case  of  death  having 
been  caused  by  the  vapour.  The  celebrated*  Scheele  died  suddenly  while 
making  his  researches  on  this  poison,  and  it  is  alleged  that  he  was  killed  by 
Inspiring  the  Vapour.  The  anhydrous  acid  was  not  known  to  Scheele ;  this 
was  first  prepared  by  Gay  Lussac,  in  the  early  part  of  the  present  century. 

In  any  case  in  which  the  poison  is  applied  externally  to  the  skin,  the  effect 
may  become  aggravated  by  the  diffusion  and  respiration  of  the  vapour. 

Chronic  poisoning  by  the  vojDovr.—- Dr.  Chanet  has  lately  called  attention  to 
Ike  efiects  slowly  produced  by  prussic  acid  vapour,  upon  those  who  are  exposed 
to  the  lumes  in  a  very  diluted  state.  The  process  of  galvanic  Riding  and 
silvering  is  now  very  common.  Cyanide  of  potassium  is  used  as  a  solvent 
(on  the  metals,  and  as  the  solution  is  freely  exposed,  prussic  acid  is  always 
jpasaing  off  in  vapour  from  its  surface.  This  evolution  of  the  vapour  is  aided 
by  the  warmth,  and  its  noxious  effects  are  aggravated  by  the  closeness  and 
want'  of  ventilation  in  the  rooms  in  which  the  process  is  carried  on.  The 
whole  manufaetory  is  perceptibly  infected  with  the  odour,  and  the  workmen 
are  thus  compelled  to  breathe  a  poisonous  atmosphere  for  many  hours  together. 
Dr.  Chanet  satisfied  himself  respecting  the  diffusion  of  the  acid,  by  placing 
above  the  cyanide-bath,  a  watch-glass  containing  a  solution  of  nitrate  of  silver. 
iA  white  film  of  cyanide  of  silver  was  immediately  produced  on  the  surface. 
Sopie  of  the  men  are  speedily  obliged  to  abandon  the  work,  from  the  feeling 
of  illness  produced.  The  symptoms  in  those  who  remain  for  a  long  time 
exposed  to  the  vapour  are  :---dull  headach,  accompanied  by  shooting  pains  in 
^e  forehead,  noises  in  the  ears,  vertigo,  dizziness,  and  other  effects  indicative 
of  cerebral  congestion.  Then  follow  difficult  respiration,  pain  in  the  prfficor- 
dium,  sense  of  suffocation,  constriction  in  the  throat  and  palpitation,  with 
alternate  fits  of  wakefulness  and  somnolency.  (Qazette  des  Hopitaux,  24 
Jaillet,  1847.)  Dr.  Chanet  very  properly  asks  the  question, — whether  by  the 
introduction  of  the  cyanide-process,  as  much  mischief  may  not  be  done  as  by 
the  mercurial  process,  which  it  superseded.  For  the  local  action  of  the 
Ctaniox  of  Potassium,  see  post. 

In  trying  some  experiments  on  galvanic  gilding,  a  few  years  since,  the  evo- 
lution of  £e  prussic  acid  vapour  was  so  manifest  that  nitrate  of  silver  was 
whitened  when  exposed  in  the  apartment  at  some  distance,  and  the  whole 
apparatus  was  therefore  kept  covert  over. 

From  the  researches  of  M.  Gaultier  de  Claubry,  it  would  appear  that  prussic 
aeid  is  evolved  in  vapour  to  a  dangerous  extent  in  other  manufactures.  Some 
yeaiB  ago  a  patent  was  taken  out  in  France  for  the  purpose  of  recovering  the 
alcohol  left  in  the  residue  of  the  preparation  of  tiie  fulminate  of  mercury. 
Nitric  acid  and  alcohd  ar(f  here  employed ;  and  in  addition  to  formic  acid  and 
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hyponitroiis  ether,  pnissic  acid  is  an  invariable  remilt.  The  proportioa  Tarief 
according  to  the  degree  of  concentration  of  the  liquids,  but  it  ia  sometinief 
very  considerable.  In  saturating  the  residuary  liquid  with  chalk,  pnwsic  aeid 
escapes  in  vapour,  but  the  odour  is  in  great  part  concealed  by  diat  of  the  ether. 
In  distilling  the  liquid,  pnissic  acid  was  abunaantly  obtained.  On  one  occasion, 
the  workman  who  stirred  the  chalk  into  the  liquid,  suddenly  felt  a  severe  pain 
in  the  head,  his  strength  inunediately  failed  him,  and  he  fell  down  in  a  state  of 
ui^consciousness ;  a  man  who  went  to  assist  him  was  similarly  affected.  The 
experiment  was  performed  in  the  presence  of  M.  de  Claubry,  and  he  satisfied 
himself  that  these  serious  effects  were  due  to  prussie  acid  vapour,  the  odour 
of  which  was  distinctly  recognised.  From  only  one  drop  of  a  portion  of 
liquid  distilled  by  himself,  M.  de  Claubry  suffered  under  toe  most  alarming 
symptoms,  from  which  he  recovered  after  some  hours.  A  fact  of  some  im- 
portance is,  that  the  alcohol  thus  recovered  from  the  residue,  which  had  been 
sold  to  the  public  for  ordinary  use,  actually  contains  prussie  acid !  The  public 
sale  of  this  poisoned  alcohol  might  account  for  many  sudden  deaths.  A  sug- 
gestion was  made  to  the  French  Government  to  suppress  it  (Ann.  d'Hyg^ 
1839,  ii.  350.) 

Taste  and  ocfotir.— -The  evidence  derivable  from  the  taste  and  odour  of  this 
poison  is,  in  some  instances,  of  importance.  The  tasie  is  described  by  Dr. 
Christison  as  pungent ;  some  state  that  it  is  hot,  others  that  it  is  bitter.  (Pereira.) 
When  the  common  acid  is  taken  mixed  with  organic  liquids,  the  taste  is  not 
likely  to  be  very  perceptible  unless  the  dose  be  exceedingly  large.  In  Bdannfs 
case  the  deceased  swallowed  the  acid  unniixed,  and  she  eried  out  that  she  had 
swallowed  a  *<  hot  liquid."  We  may  probably  trust  to  this  statement  as  givipg 
us  the  best  idea  of  the  taste  oi  an  unmixed  and  fatel  dose  of  the  poison.  Widi 
a  certain  pungency  there  may  be  likewise  a  sense  of  bitterness,  as  in  the  bitter 
almond; — but  it  is  obviously  impossible  to  determine  the  exact  kind  of  sensa- 
tion produced  on  the  tongue  and  fauces  by  a  large  dose  oi  this  poison.  In  «i 
interesting  case  reported  by  Dr.  Banks,  a  girl  swallowed  thirty  drops:  die 
called  out  for  **  bread,"  and  on  recovery  in  a  few  hours,  she  had  no  recollection 
of  any  thing  that  had  transpired.  A  small  but  fatal  dose  of  the  diluted  acid 
administered  in  a  liquid  like  porter  or  in  medicine,  would  probably  have  no 
perceptible  taste. 

With  regard  to  the  odovr^  Dr.  Christison  states  that  when  difiused,  it  has  a 
distant  resemblance  to  that  of  bitter  almonds :  but  it  is  accompanied  widi  a 
peculiar  impression  of  acridity  on  the  nostrils  and  back  of  the  throat.  (Op. 
cit.  752.)  Orfila  also  says  that  it  is  Similar  to  tiiat  of  bitter  almonds :— -this 
is,  indeed,  the  common  impression.  There  is,  however,  a  difference  between 
these  odours ;  but  the  difference  is  not  perceptible  to  the  senses  of  all,  and  the 
only  practical  point  requiring  notice  is,  that  the  diliUed  odour  of  bitter  almonds 
would  probably  be  pronounced  by  many  to  indicate  the  presence  of  prussie 
acid,  especially  if  there  existed  any  suspicion  of  violent  death.  Even  experi- 
enced  medical  men  have  to  my  knowledge  been  deceived  on  this  point.  There 
are  some  who  are  unable  to  perceive  the  odour  of  prussie  acid,  even  when  it 
exists  in  large  proportion,  whether  mixed  with  water  or  other  liquids;  while 
others  again  are  peculiarly  susceptible  of  it.  With  some  it  does  not  affect  die 
olfactory  nerves  at  all ;  but  produces  merely  a  sense  of  constriction  in  the 
fauces.  These  facts  appear  to  me  to  explain^— why  on  the  post-mortem  ex- 
amination of  a  body,  some  persons  may  perceive  the  odour  while  others  may 
not.  When  many  have  to  form  a  ju<]^ent  on  this  subject,  it  is  much  more 
common  to  find  disagreement  than  unanimity.  In  the  cases  of  the  Parisian 
epileptics,  three  eminent  physicians  perceived  no  odour  in  the  body  twenty^ 
four  hours  af\er  death : — two  others,  equally  eminent,  profess  to  have  perceived 
an  odour  of  bUler  almond$  eight  days  after  death !    (Orfila,  ii.  887.)    In  Ae 
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of  Sarah  Hsirt  {Reg.  v.  TawdU  Bucks  Lent  Ass.  1845,)  two  medical 
witnesses  pereeired  an  odour  on  cutting  into  the  integuments,  a  third  could 
not:  while  not  one  of  the  (bur  witnesses  could  detect  any  odour  of  the  poison 
in  ^e  contents  of  the  stomach  or  in  the  blood !  In  a  case  reported  by  Mr.' 
Nnnneley,  two  could  perceive  an  odour  about  the  nostrils  of  the  deceased,  in 
less  than  Hx  honrs  after  death,  and  two  could  not!  (Prov.  Med.  Jour.  July 
S3, 1845;)  and  in  one  lately  communicated  to  me  by  Dr.  Streeten,  where  deafli 
was  recent  and  the  dose  large,  five  out  of  six  medical  gentlemen  did  not  per- 
ceive any  odqur  on  approaching  the  body,  either  before  or  after  it  was  opened. 

On  one  point,  howeVer,  there  ought  to  be  no  difference  of  opinion.  We, 
riiouid  not  rely  upon  the  presence  of  a  mere  odour  of  "  hitter  almoncU^^  as 
evidence  of  the  presence  of  prassic  acid ;  but  either  reject  this  altogether,  or 
corroborate  it  by  the  application  of  tests  to  the  suspected  liquid  in  a  separate 
etate.  In  one  instance  {Reg.  r,  Donetfan)  the  odour  of  bitter  almonds  was 
the  only  test ;  but  there  were  peculiar  moral  circumstances  in  this  case,  whicli 
made  up  for  the  want  of  chemical  evidence.  All  the  soluble  compounds  of 
prnesic  acid,  and  the  bruised  kernels  of  many  fruits,  possess  a  similar  odour; 
and  it  is  important  to  observe,  that  there  are  some  substances,  containing  no 
prassic  acid,  which  may  give  out  an  odour  like  that  of  bitter  almonds.  This 
is  observed  in  the  compound  called  nitro-benzine.  Dr.  Skae  perceived  an 
odour  of  prassic  acid  on  adding  muriatic  acid  to  meconate  of  lime,  but  he 
conld  obtain  none  of  the  poison  by  distillation.  (North  Jour.  Med.  May 
1845.)  Dr.  Christison  quotes  two  instances  in  which  there  was  a  strong  smell 
of  bitter  almonds  in  the  fseces,  although  no  medicine  containing  hydrocyanic 
acid  had  been  given  to  the  deceased.  (Op.  cit.  776.)  I  have  perceived  it 
in  the  brain  of  a  person  who  had  died  from  ordinary  disease,  and  whose  body 
was  examined  soon  after  dea^.  It  is  worthy  of  observation  that  the  odour 
in  these  cases  of  artificial  production,  appears  to  be  that  of  bitter  almonds j 
not  of  prassic  acid,  and  probably  Dr.  Skae  refers  to  this  odour  in  the  above 
experiment.  A  bitter-almond  odour  may  exist  without  the  slightest  trace  oif 
prassic  acid  being  present,  as  where,  for  instance,  the  essential  oil,  has  been 
entirely  deprived  of  prassic  acid  by  chemical  processes.  This  shows  that  the 
presence  of  the  poison  and  this  odour,  are  quite  independent  of  each  other. 
(For  some  remarks  on  this  subject,  see  page  534,  post.) 

CauMe  of  the  lose  of  odour  in  the  dead  body. — ^The  circumstances  which  may 
lead  to  the  absence  of  odour  in  a  dead  bodt/j  in  the  contents  of  the  stomach, 
or  in  any  organic  liquid,  are — 1,  the  smallness  of  the  quantity  of  acid  pre- 
sent ;  8,  volatilization  by  long  exposure  to  air ;  3,  the  smallness  of  the  dose 
fiiken,  and  its  entire  removal  by  absorption  and  elimination  when  the  indi- 
▼idaal  has  survived  some  time ;  4,  the  degree  of  dilution  of  the  poison,  with 
water  or  other  liquids ;  and,  lastiy,  its  concealment  by  other  odorous  bodies, 
eveh  as  vinous  liquids ;  peppermint,  or  bitter  almonds.  (O.  H.  Reports, 
April,  1845.)  Dr.  Geoghegan  detected  the  odour  three  days  after  death.  l)r. 
Lonsdale  found  in  his  experiments  on  animals  that  the  smell  might  be  per- 
ceived for  eight  or  nine  days  after  death,  although  he  could  not  detect  the 
add  chemically  for  more  than  four  davs.  (Ed.  Med.  and  Surg.  Jour.  li.  p. 
98.)  In  the  case  of  Ramus  (Ann.  d'Hyg.  1833,  365,)  tiie  odour  was  de- 
teoted  in  the  liquid  distilled  from  the  stomach  teven  days  after  death,  and  it 
yielded  traces  of  prassic  acid  ;  but  it  was  not  perceived  before  distillation. 
This  fiict  of  tiie  detection  of  the  odour  ftfter  but  not  before  distillation,  well 
known  to  all  medical  jurists,  was  absurdly  made  a  point  of  firreat  difficulty  at 
tho  trial  of  Taweil  for  tiie  murder  of  Sarah  Hart,  although  me  simple  expla- 
nation is,  tiiat  the  poison  is  tiiereby  separated  more  or  lesd  from  other  odorous 
nfietanees  which  tend  to  conceal  it 
•ll  one  inetaace  in  which  three  drachms  had  probably  been  taken,  I  found 
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no  odour  in  the  stomach  or  its  contents  aAar  twelve  days.  (6*  H.  Re^ 
ports,  April,  1845.)  In  a  case  examined  by  Mr.  Hicks,  ninety  hours  after 
death,  where  not  more  than  nine-tenths  of  a  grain  had  been  swallowed  and 
the  individual  died  in  twenty  minutes,  the  contents  of  the  stomach  smelt 
strongly  of  prussic  acid.  It  was  also  perceived  on  opening  the  cavity  of  the 
chest :  but  there  was  no  odour  of  the  poison  about  the  month  or  In  the  room, 
although  Mr.  Hicks  was  present  ten  minutes  before  death  1  (Med.  Gaz.  zxxv. 
^893.)  In  a  case  examined  by  Mr.  Pooley  twenty-two  hours  after  death,  the 
smell  was  perceived  in  the  stomach,  but  no  where  else.  (lb.  p.  869.)  In  aa 
interesting  case  communicated  to  the  Lancet  (Septi  14,  1844,)  by  Mr.  E. 
Crisp,  of  Walworth,  in  which  a  very  large  dose  had  probably  been  taken,  he 
could  detect  no  odour  of  prussic  acid  in  any  part  of  the  body^  although  the 
inspection  was  made  seventy  hours  after  death  :  but  a  friend  who  was  present 
thought  he  could  perceive  it.  In  a  case  in  which  a  man  swallowed  nine-tentfae 
of  a  ffrain  and  began  to  recover  after  four  hours,  the  matters  then  for  the 
first  time  tiirovm  off  the  stomach  had  no  smell  of  prussic  acid.  (Med.  Gas. 
xxxvi,  104.)  Neither  the  dose  nor  the  circumstances  under  whieh  the  body 
is  exposed,  will  always  suffice  to  explain  these  anomalies. 

In  the  stomach  of  a  dog  poisoned  by  Mr.  Hicks,  three  drachms  of  S<^iee]e's 
acid  having  been  introduced  by  the  stomach-pump,  the  odour  was  perceptible 
io  some  persons,  (but  not  to  others)  twenty-four,  hours  after  death  :  although  the 
stomach  had  been  laid  quite  open,  freed  of  its  contents,  soaked  in  cold  water* 
and  placed  for  some  time  under  a  current  of  water.  Mr.  Hicks  and  I  mib- 
sequently  detected  prussic  acid  in  it  with^tests  both  with  and  without  distilla^ 
tion.  (Med.  Gaz.  xxxvi,  328.)  This  shows  how  completely  oiganic  matter 
becomes  occasionally  impregnated  with  the  acid,  but  it  is  of  course  contimially 
passing  off  vbt  vapour — a  fact  proved  by  testing  it  in  a  way  to  be  hereafter  de» 
scribed. 

Borne  objection  was  taken  at  the  trial  of  Tawell  to  a  veiy  short  abstract  of 
a  case  by  Mertzdorff,  reported  by  me  in  a  former  work  (Man.  Med.  Jiir««) 
because  it  tended  to  bear  out  what  is  beyond  all  question  an  established  aiid 
undeniable  truth,  i.  f .  the  occasional  dUappearance  of  the  odour  ofprvsne  add 
in  the  dead  body.  No  odour  was  perceived  in  or  about  the  body  of  a  youth 
poisoned  by  three  and  a  half  drachms  of  an  acid,  five  times  the  strength  of 
that  of  the  London  Pharmacopceia,  but  it  is  said  to  have  been  peicei^  in 
the  contents  of  the  stomach.  It  is  of  Itself  sufficientlv  remarkable  that  with 
such  a  laiy^e  dose  of  a  very  strong  acid,  the  body  ^d  the  cavities  should  have 
had  no  odour!  (For  a  lull  account  of  the  appearances  in  this  remarkable 
case,  see  p.  536,  post)  But  in  order  to  meet  any  future  objections  of  so 
purely  technical  a  character,  I  have  here  brought  together  a  series  of  casee 
which,  I  think,  will  satisfy  the  reader  of  the  truth  of  the  prindpU  for  which 
alone  Mertzdorff' s  case  was  briefly  quoted,  namely,  the  vncertainty  of  the 
evidence  from  the  odour ;  and  to  these  may  now  be  added  the  case  of  Sarah 
Hartj  and  that  communicated  to  me  by  Dr.  Streeten, — all  of  them  showing 
that  to  some  persons  very  jshortly  after  death,  the  odour  may  be  perceptible, 
while  to  others  it  will  be  altogether  absent.  The  object  of  attacking  the  ierms 
of  a  mere  reference  to  a  case  when  the  principle  involved  in  the  quotation 
was  itself  unassailable,  was,  of  course,  to  divert  the  minds  of  the  jury  from 
the  real  facts.  The  question  really  before  the  Court  was.  Must  the  odour  of 
prussic  acid  be  always,  under  all  circumstances  and  to  all  persons,  perceptible 
u  the  dead  body  T  In  the  face  of  good  medical  experience, — ^wi&out  refer- 
ence to  dose,  the  time  of  survivorship,  vomiting,  absorption,  elimination,  and 
admixture  with  other  strongly  smelling  matters  likely  to  be  found  in  a  dead 
stomach,*— Sir  Fitzroy  KeUy,  the  counsel  for  the  prisoner,  contended  tlisit 
either  the  odour  must  be  perceptible,  or,  as  in  respect  to  Sarah  Hart^  it  vsas 
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impoflsible  to  refer  death  to  pmesic  aeid !  (For  an  acooimt  of  this  case,  see 
page  643,  post)  The  numerous  instances  of  the  absence  of  odour  which 
nave  been  collected  by  toxicologists,most  of  which  the  reader  will  find  recorded 
in  this  chapter,  are,  likely  to  prevent  in  future  such  a  public  misrepresenta- 
tion of  medical  facts. 

The  odour  of  other  eubeianeee  mUtaken  for  that  of  pruenie  add, — A  case 
which  occuned  in  France  in  1841,  shows  the  great  danger  which  may  result 
from  inferring  the  presence  of  this  poison  by  the  supposed  odour^  A.  M.  Pratet^ 
»t  64,  was  taken  suddenly  ill  on  the  evening  of  the  18  th  January,  1841 :  he 
became  insensible,  and  died  six  hours  after  the  attack.  The  body  was  buried 
on  the  16th,  and  exhumed  on  the  20th  of  the  same  month.  Three  medical 
ment  assisted  by  a  chemist  (pharmacien,)  undertook  the  investigation.  As  the 
result  of  their  inquiries,  they  came  to  the  conclusion  that  M.  Pralet  had  been 
poisoned  by  hydrocyanic  acid,  and  M.  Heritier  the  nephew  of  the  deceased, 
was  chaiged  with  the  murder  of  his  uncle.  It  appeared-  in  evidence  that  the 
deceased  had  dined  as  usual  on  the  18th  of  January,  and  that  at  eight  o'clock 
in  the  evening  he  ate  a  small  piece  of  bread  and  cheese,  and  drank  three  or 
four  glasses  of  white  wine.  He  was  in  the  act  of  standing  when  he  took  the 
last  ipass,  and  he  had  scarcely  swallowed  it  when  he  tottered,  complained  of 
illness,  and  became  insensible.  Various  remedies  were  applied :  he  vomited 
a  quantity  of  acid  vinous  liquid,  recovered  his  consciousness,  and  said  that  he 
experienced  no  pain.  Nevertheless  his  features  were  sunken,  his  face  was 
pale,  and  his  tongue  and  mouth  were  slighdy  drawn  to  the  left  side.  In  spite 
of  remedial  measures,  there  was  a  relapse.  He  became  again  unconscious 
and  quite  insensible  to  pain:  the  mouth  was  still  more  drawn  on  one  side,  and 
there  was  a  tetanic  stifiness  of  the  left  arm.  The  pulse,  which  up  to  this  time 
had  been  fiill  and  regular,  became  weaker,  and  the  patient  expired  at  two 
o'clock  in  the  morning,  without  having  had  any  convulsions  before  death.  The 
inspection  of  the  body  was  made  seven  days  after  death.  There  was  no  putrid 
odour  about  it,  but  the  face  was  diBcoloured.  There  was  lividity  of  the  skin 
in  patches: — ^the  subcutaneous  veins  were  filled  with  black  blood,  and  the  nails 
were  blue.  On  opening  the  abdomen,  there  was  a  peculiar  odour,  the  nature 
of  which  could  not  be  exactly  specified:  it  was  afterwards  thought  to  be  more 
like  that  of  bitter  almonds  than  any  other  substance !  The  stomach  was  col- 
lapsed,  and  the  veins  injected,  especially  towards  the  cardia :  the  heart  and 
larffe  vessels  were  empty,  the  lungs  were  soft,  small,  filled  with  dark  blood, 
and  having  the  same  peculiar  odour  as  that  found  in  the  abdomen.  The  sur« 
face  of  the  brain  was  strongly  injected  with  dark  blood.  On  raising  the  he- 
mispheres, a  dot  of  the  size  of  an  egg  was  found :— this  had  also  the  peculiar 
odour.  There  was  a  large  extravasation  above  the  tentorium.  The  inspectors 
stated  that  a  greater  degree  of  cerebral  congestion  could  scarcely  have  existed. 
An  analysis  of  the  contents  of  the  stomach  was  made  by  applying  tests  to  the 
distilled  liquid.  This  liquid  had  a  strong  odour  (not  defined)  which  resembled 
that  of  prussic  acid  when  sulphuric  acid  was  added  to  it,  and  the  mixture  was 
diluted  with  twenty-three  times  its  weight  of  water !  The  result  of  the  appli- 
cation of  the  tests  was,  that  in  the  opinion  of  tlie  inspectors  faint  traces  of 
prussic  acid  were  present.  (Annales  d'Hyg.  1841,  ii.  899,  and  1843,  i.  108, 
474.^ 

Tne  nephew  was  tried  for  the  alleged  murder,  and  narrowly  escaped  execu* 
tion.  An  appeal  (permitted  in  France  in  criminal  cases)  was  made  against 
the  sentence,  and  the  opinion  of  Orfila  against  death  from  poison,  based  on  the 
frets  of  the  report,  became  a  subject  of  deliberation  for  three  days.  Orfila 
contended—-!,  that  there  was  no  proof,  either  from  odour  or  chemical  analysii, 
diat  pmssic  add  was  present  in  the  body;  2,  that  the  s3rmptoms  and  appear^ 
I  were  not  like  Aoee  met  widi  in  poisoning  by  prussic  add,  but  on  the 
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eoBtnryt  that  they  cleaily  indiealed  apo^ezy  irora  diieMe ;  8,  tint  deadi  luri 
been  caused  by  apoplezy,  and  do  crime  had  been  eommitted.  The  reeiiit  of 
the  ioquiry  wae»  that  the  accused  was  discharged  aa  perfectly  innocent ! 

It  is  impossible  not  to  assent  to  the  correctness  of  Orfila's  conciosiona. 
The  main  ground  of  suspicion  was,  tliat  the  deceased  had  been  attacked  sod* 
denly  after  taking  a  glass  of  wine.  A  remarkable  case  of  death  from  an  attack 
of  apoplezy  supervening  on  the  taking  of  a  small  doee  of  sulphate  of  qmninie 
has  been  elsewhere  given  (page  49,  ante;)  and  it  wonld  have  been  just  as 
reasonable  to  have  attributed  death  to  morphia  in  that  case,  as  to  pmssie  add 
in  this !  The  medical  inspectors  fell  into  the  error  of  confonnding  a  mera 
sequence  with  an  effect.  The  symptoms  were  wholly  unlike  those  caused  hy 
prusnc  acid;  the  purtial  paralysis,  with  the  occurrence  of  a  remission,  showed 
the  great  probability  of  die  attack  being  due  to  a  cerebral  lesion.  The  ap- 
pearances were  exactly  such  as  would  be  found  in  a  case  of  apoplexy,  and 
unlike  those  caused  by  prussic  acid.  With  respect  to  the  odontr  observed  in 
the  body,  tb^  inspectors  required  some  time  to  consider  v^e^er  it  was  or  was 
not  like  that  of  bitter  almonds  :^^it  could  afford  no  evidence  in  so  doubtfol  a 
case,  unless  the  poison  was  clearly  and  unequivocally  detected.  The  chemieal 
evidence  was,  however,  not  merely  defective,  but  in*  many  respects  completely 
erroneous^-— the  presence  of  any  trace  of-  prussic  acid  was  not  even  rendered 
probable  by  the  results.  But  for  a  proper  medico-legal  investigation  of  the 
facts,  made  by  Orfila,  M.  Ueritier,  the  nephew,  would  certainly  have  been 
guillotined  1  There  are  few  cases  in  modem  times  which  show  more  striking^ 
fy  than  this,  on  what  a  thread,  the  life  of  an  innocent  person,  unjustly  aeensed 
Ojf  the  crime  of  poisoning,  may  depend.  Courts  of  Law,  both  in  France  and 
England,  wisely  act  upon  the  principle— Ct/t^f/^  in  sua  arte  eredendum  ;  bnt 
the  above  case  shows  that  this  con^dence  may  be  carried  too  far,  and  tlmt 
special  experience  and  special  knowledge  are  absolutely  required  for  the  solu- 
tion of  these  important  questions. 

Odour  afftettd  by  taiine  8olution», ^~li  become  a  question  in  Bf^lanm^g  case 
(see  post,  page  641)  how  far  the  odour  of  prussic  add  was  likely  to  be  con- 
oealed  when  the  poison  was  mixed  with  a  saline  solution  (sulphate  of  ma^ 
nesia.)  From  experiment,  I  have  not  found  Aat  this  made  any  other  differenoe 
than  mere'  dilution  with  an  equal  quantity  of  water.  It  is  extremely  easy  to 
determine  by  chemical  experiments  the  rapidity  with  which  the  vapour  of 
prussic  acid  escapes.  It  is  constantly  evolved  from  all  solids  and  fluids,  bat 
the  evolution  is  slow  in  proportion  to  the  degree  of  dilution. 

STMPTOKS. 

The  time  at  which  the  symptoms  of  poisoning  eommenee  in  the  human 
subject,  is  liable  to  great  variatioil  from  circumstances  not  well  understood* 
When  a  large  dose  has  been  taken,  as  from  half  an  ounce  to  an  ounce  of  the 
diluted  acid«  the  symptoms  may  commence  in  the  act  of  swallowing,  or  widiin 
a  few  seconds.  It  is  rare  that  their  appearance  is  delayed  beyond  one  or  liso 
minulee*  (For  some  remarkable  instances  in  which  their  appearance  was  pn»> 
tracted,  see  p.  530,  post.)  When  the  patient  has  been  seen  at  this  period,  he 
has  been  perfectly  msensible,  the  eyes  fixed  and  glistening,  the  pupils  dilated 
and  unaffected  by  light,  the  limbs  flaccid,  the  skhi  ccdd  aad  coveved  with  a 
clammy  perspiration;  there  is  convulsive  respiration  at  long  intervals,  aad 
the  patient  appears  dead  in  the  intermediate  time ;  the  pulse  is  impenapti* 
ble ;  and  involuntary  evacuations  are  oeeaMonally  passed.  The  lespttadoa 
is  slow,  deepy  gaspingt  and  sometimes  heaving*  or  sobbing.  The  foUowii^ 
case  was  communicated  to  me  by  my  friend  Mr.  fVench :— it  psessoti  a  hxt 
esuuqple  of  the  effepta  of  ^  poison  in  a  laqpo.aad  faldl  do«e» 
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swallowed  seven  drachms  of  the  common  pnissio  acid.  He  sunriTcd  about 
four  or  five  minutes,  but  was  quite  insensible  when  discoyered,  t.  e.  about  two 
minutes  after  he  had  taken  the  poison.  He  was  found  lying  on  the  floor, 
senseless,— there  was  no  eonyulsions  of  the  limbs  or  trunk,  but  a  iaint  flick- 
ering motion  was  observed  about  the  muscles  of  the  lips.  The  process  of 
respiration  appeared  to  cease  entirely  for  some  seconds  :^t  was  then  per- 
formed in  convulsive  fits,  and  the  act  of  expiration  was  remarkably  deep,  and 
lasted  for  a  very  long  time.  The  deceased  swallowed  the  poison  while  ascend- 
ing the  stairs ;  his  fmly  was  found  on  the  landing.  The  bottle  had  rolled 
some  distance  from  him,  and  the  stopper  was  lying  in  another  direction.  Si- 
mon mentions  a  case  in  which  an  ounce  was  taken,  and  the  symptoms  were 
precisely  similar.  There  was  besides,  coldness  of  the  hands  and  feet ;  and 
no  pulse  could  be  felt  In  such  cases,  i.  e.  where  the  dose  is  large,  the 
breath  commonly  exhales  a  strong  odour  of  the  acid.  Convulsions  of  the 
limbs  and  trunk,  with  spasmodic  closure  of  the  Jaws,  are  usually  met  with 
among  the  symptoms ;  the  finger-nails  have  been  ilound  of  a  livid  colour,  and 
-  tiie  hands  firmly  clenched. 

When  a  small  dose  (t.  e.  about  thirty  drops  of  a  weak  add^  has  been  taken, 
tiie  individual  has  first  experienced  weight  and  pain  in  the  nead,  with  confu- 
sion of  intellect,  giddiness,  nausea,  a  quick  pulse,  and  loss  of  muscular  power; 
diese  symptoms  are  sometimes  slow  in  appearing.  Vomiting  has  been  occa- 
sionally observed,  but  it  is  more  common  to  find  foaming  at  the  mouth,  with 
suffusion  or  a  bloated  appearance  of  the  face  and  prominence  of  the  eyes. 
If  death  result,  this  is  preceded  by  tetanic  spasms,  opisthotonos,  and  invo- 
luntary evacuations.  Vomiting  is  sometimes  the  precursor,  of  recovery.  /See 
case,  Med.  Qaz.  xxxvi.  108.)  For  an  account  of  the  symptoms  produced  by 
comparatively  small  doses,  see  cases  by  Mr.  Hicks,  (Med.  Gaz.  xxxv.  9980 
by  Mr.  Pooley,  (ib.  p.  890,)  and  by  Mr.  Nunneley,  (Prov.  Med.  and  Surg. 
Jour.  Aug.  13,  1845,  p.  617.)  The  last  case  was  remarkable  in  several  par- 
ticulars: the  individiifld  swallowed,  it  was  supposed,  forty  minims  of  an  acid, 
(at  three  and  a  quarter  per  cent)  and  was  able  to  give  an  account  of  his  symp- 
toms. He  was  conscious  for  some  time  after  he  had  taken  it,  and  he  recollected 
experiencing  the  sensation  of  his  jaws  becoming  graduaUy  stiff  and  tight  It 
is  not  improbable,  as  Mr.  Nunneley  has  suggested,  that  this  poison  may  act 
more  on  the  nerves  of  motbn  than  of  sensation,  and  that  consciousness  and 
sensibility  may  be  retained  by  a  person  who  has  taken  it,  when  from  the  pow- 
erlessness  of  &e  muscles,  he  is  unable  to  indicate  their  existence.  Prov. 
Trans.  N.  S.  iii;  74.^ 

In  an  accident  which  occurred  in  Paris,  seven  epileptic  patients  in  the  Bi- 
c^tre  were  poisoned  by  an  overdose  of  prussic  acid  administered  in  syrup. 
The  quantity  actually  taken  has  not  been  satisfactorily  determined.  The 
S3nnptoms  as  they  are  described  by  Orfila  (Op.  cit.  ii.  288)  and  Devergie  (Op. 
eit  ii.  281)  were  as  follows  :-^Seven  minutes  after  the  poison  had  been  swal- 
lowed, all  the  patients  were  found  lying  on  their  beds  in  a  state  of  insensi- 
bility ;  they  all  had  convulsions.  The  respiration  was  loud  and  hurried,  the 
mouth  covered  with  froth,  the  body  in  a  state  of  perspiration,  and  the  pulse 
frequent  To  this  state  of  general  excitement,  there  graduaiiy  succeeded  a 
mortal  collapse.  The  act  of  respiration  took  place  at  greater  intervals,  and 
wai^of  longer  duration : — ^the  pulse  became  weak  and  less  frequent,  there  was 
cold  perspiration,  with  coldness  of  the  extremities,  followed  by  death.  In 
some,  the  skin  of  the  head  and  face  was  strongly  injected,  in  others  it  was 
]Mde ;  the  pupils  were  moderately  dilated ;  there  was  no  vomiting ;  one  of 
them  made  violent  efforts  to  vomit  a  short  time  before  he  died.  An  attempt 
was  made  to  put  the  feet  in  warm  water,  but  most  of  them  died  before  this 
treatment  could  be  adopted.    One  who  survived  the  longest,  and  who  was 
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thus  iveatedi  waa  shortly  afterwards  seised  with  very  TiolentcofiTulsmw.  He 
evideiftLy  felt  the  warmth  of  the  water»  for  just  before  the  coavulsions  eaaae 
on  his  countenaiiee  expressed  much  sufferiof  ,  and  his  brealliiiig  was  move 
hurried.  .  The  face,  conjaaetivce  and  head,  became  also  slioiiffly  iajeded.  A 
vela  was  opened,  from  which  a  small  quantity  of  dark  liquid  blood  escaped, 
but  the  patient  speedily  died.  The  first  man  died  in  from  fifteen  to  tweni^ 
minutes,  the  last  died  in  three  quarters  of  an  hour  ofter  having  taken  die  pot- 
son.     (For  a  further  account  of  these  cases,  see  page  635,  poet.) 

It^as  been  stated  that  those  who  died  from  this  pois6n,  uttered  a  ahtiek  or' 
Mcream  as  the  last  act  of  expiration.  Such  a  symptom  haa  never,  so  far  aa  1 
■can  ascertain,  been  observed  in  the  human  subject.  The  cases  in  which  per- 
sons have  died  from  prussic  acid,  in  the  presence  or  in  the  hearing  of  others, 
are  now  very  numerous.  (See  those  of  Mr.  French,  Mr.  Hicks,  Mr.  Pooley* 
Mr.  Godfrey,  Mr.  Nunneley,  and  Mr.  Lowe,  referred  to  in  this  ohapter,)  ami 
in  not  one,  was  a  shriek  or  scream  observed  to  take  place  at  any  time !  Thstfs 
was  merely  a  gasping  for  breath,  and  a  low  moaning  or  sobbing  noise,  not 
more  remarkable  at  the  time  at  which  insensibility  anpervened,  2ian  before. 
At  the  trial  of  Tawell,  this  was  poetically  deaeribed  by  the  counsel  in  defence, 
aa  <^  the  death  scream;'*  as  if  it  were  uniform  or  even  a  common  aeoompaai- 
mentof  poisoning  by  prussic  acid!  This  opinion  appears  to  have  gained 
ground  from  a  misapplication  of  the  effects  oocasionaily  jMroduced  on  animak 
to  the  supposed  action  of  the  poison  on  man.  Mr.  MiUa  informs  me,  that  m 
the  course  ot  his  duties  as  deputy-coroner  for  Middlesex,  he  has  had  oceaaion 
■to  make  inqniries  into  this  subject ;  and  the  result  is,  that  fri(»n  the  evidoioe  of 
witnesses  at  inquests,  there ,  is  not  the  slightest  reason  to  believe  that  a 
shriek  or  cry  before  death,  is  a  symptom  attendant  on  poisoning  by  pmasic 
acid  in  the  human  subject  All  observers  concur  in  the  statement,  that  eon- 
vuliions  are  almost  invarie^bly  met  with  in  animals  destroyed  by  this  poison. 
M.  Bonjean  remarked,  that  whether  the  acid  was  given  in  a  concentrated  stale 
or  diluted  with  water,  the  same  train  of  s3rmptom8  was  observed  during  the 
short  period  which  preceded  the  death  of  the  animaL  All  suffered  from  vio- 
lent convulsive  spasms  of  the  limb»,  with  tetanic  atiffness  and  abdominal 
respiration.  When  the  action  of  the  poison  was  once  well  maiked,  it  went 
on  until  death.  If  a  remission  occurred,  the  animal  could  be  restored  to  life 
by  proper  treatment.  It  sometimes  uttered  loud  cries  before  death,  probably 
from  the  pain  experienced,  and  the  body  was  rigid  two  hours  after  death,  t.  e. 
while  it  was  yet  warm.  (Faits  Chimiques  rel.  H  I'Emp.  par  I'Acide  Praa- 
sique,  1843,  p.  34.)  These  results  are  in  accordance  with  those  obtained  by 
Mr.  Nunneley  (Prov.  Trans.^  N.  S.  iii.)  and  with  those^  which  I  have  had  an 
opportuni^  q{  witnessing. 

Effect  of  dilution. — It  is  necessary  to  consider  how  far  the  poisonous  pro* 
perties  of  the  acid  are  affected  by  dilution.  According  to  Baron  Liebig,  when 
the  anhydrous  acid  is  mixed  with  about  ODD  parts  of  water,  it  has  no  effect  on 
a  cat  (ante,  p.  518.)  Some  further  experiments  are,  however,  required,  to  de- 
termine whether  dilution  will  thus  disarm  the  poison  of  its  virulence*  In 
order  that  this  should  happen,  water  must'  have  the  power  either  of  decom- 
posing the  poison,  or  of  preventing  its  absorption.  The  former  is  contrary  to 
all  that  is  known  of  the  properties  of  water,  and  the  latter  is  opposed  to  fads. 
It  has  been  well  ascertained  with  respect  to  absorbable  poisons,  Uiat  by  q>read- 
ing  diem  over  a  larger  surface  of  mucous  membrane,  water  mdier  tends  to 
facilitate  their  absorption.  The  experiments  made  on  animals  by  M.  Bonjean 
and  Mr.  Nunneley,  have  clearly  proved  that  pnissie  aeid  offers  no  exception 
to  this  rule.  Dogs  to  which  a  diluted  acid  was  gi^on  were  quite  as  speedily 
and  violendy  af^ted  as  those  to  which  aeid  of  6cheele*s  strength  was  ad- 
ministered.   The  same  quantity  of  poison,  therefore,  may  be  expected  to  pre- 


dnee  eqiutUjr  iktel  eSefet^  whether  it  be  conc^tnted  or  moderatelj  dihted. 
(f  rov.  Trans.  N.  S.  iii,  89.)  (As  to  the  effect  of  do«e,  000  poet,  p.  540,  Pen- 
ned at  whi<^  d^ath  takes  place.) 

•  /t«  efftefs  cnntf(nUd  wilh  tho*t  ofopium,-^\i  we  oontreat  the  effects  of  thn 
poMon  with  those  of  opium,  we  shall  find  the  following  general  differences. 
la  opiuoh  the  coma  comes  on  gndnally,  and  is  seldom  seen  until  after  the 
lapse  of  a  quarter  of  an  hour:— *in  poisoning  hy  prussic  acid,  coma  is  almost 
ilistantaneou^y  induced : — even  in  weak  doses,  insaffioient  to  prove  fatal,  this 
'SQmiptom  is  rarely  delayed  beyond  two  minutes.  In  opium,  the  pupils  are 
contracted,  in  poisoning  by  prussic  acid,  they  are  more  commonly  dilated. 
Convulsions  are  met  with  in  both  forms  of  poisoning,  but  perhaps  more  com- 
monly in  poisoning  by  prussic  acid.  With  respect  to  the  occurrence  of  this 
symptom,  it  is  a  &ir  question,  whether  medical  jurists  have  not  too  readily 
adopted  views,  from  the  results  of  experiments  made  on  animals — not  from 
observations  on  man :  since  4n  very  few  instances,  where  tlie  dose  of  poison 
has  been  /orire,  has  the  patient  been  seen  alive.  When  the  dose  has  been 
small  but  stiU  fatal,  convulsions  have  been  sometimes  observed.  A  well« 
marked  remission  or  intermission  of  the  cerebral  symptoms  has  been  fre- 
qvendy  noticed  before  deatii,  in  poisoning  by  opium  (see  ante,  p.  409:)  this 
bM  not  been  witnessed  in  poisoning  by  prussic  acid,— the  symptoms  haver 
bten  c^served  to  progress  in  severity  nntil  death.  In  poisoning  by  prussic 
acid,  the  case,  if  fatal,  generally  terminates  in  less  than  an  hour:  in  poisoning 
by  opium,  the  average  period  of  death  is  in  from  six  to  twelve  hours.  In 
ppisotning  by  prussic  acid,  there  is,  in  some  instances,  a  smell  of  the  ^poison 
aboni  the  mouth.  Mr.  Nunneley  Uiinks,  from  experiments  on  animals,  that 
if  a  person  survive  the  first  el^ts  of  the  acid,  the  after^mptoms  may  be 
easHy  mistaken  for  those  of  opium.     There  is  a  deep  quiet  i^p,  with  difii- 

*"  ctilty  of  ronsing  tiie  animal;  and  the  pupils,  in  this  stage,  are  not  always  di' 
latted  (Prov.  Tnms.  N.  (S.  iii.  76;)  but,  then,  we  must  suppose  that  all  other 
nleoBS  of  forming  a  diagnosis  are  wanting.  The  time  at  which  the  symptoms 
appeared  aA^r  a  liquid  had  been  swallowed,  their  sudden  invasion,  the  almost 
immediate  loss  of  sensibility,  and  the  odour  of  the  breatii,  would,  under  ordi- 
nary oircumstanees,  sufiice  to  establish  a  diagnosis. 

JSxtsmei  ^ppiieaiian, — Prussic  acid  is  said  to  act  through  a  wounded  por- 
tion of  skin.    Sobemheim  mentions  the  case  of  an  apothecary  at  Vienna,  who 

'  died  in  an  hoar  from  the  entrance  of  the  poison  into  a  wound  in  the  hand, 
produced  by  (he  breaking  of  a  glass  vessel  in  which  it  was  contained.  It  is 
also  said  to  act  through  the  unbroken  skin ;  bht  this^certainly  does  not  appear 
to  be  the  case  with  ike  common  diluted  acid.  The  acid  would  doubdess 
produce  all  the  effects  of  poisoning,  if  applied  to  an  ulcerated  or  any  highly 
absmrbing  surfiice.  Mr.  Nunneley  ascertained  in  his  experiments  on  animals, 
that  th^  poison  acted  with  the  same  rapidity  and  certainty  on  applying  it  to 
the  mucous  membrane  of  the  conjunctiva,  rectum^  or  vagina,  as  when  swal- 
lowed. (Prov.  Trans.  N.  B.  iii.  84.)  Dr.  Christison  states,  that  three  drops 
of  concentrated  acid  projeeted  into  the  eye  of  a  cat,  acted  on  it  in  twenty 
seconds,  and  killed  it  in  twenty  more ;  and  the  same  quantity  dropped  on  a 
fresh  wound  in  the  loins  acted  in  forty-five,  and  proved  fatal  in  one  hundted 
and  five  seconds.    (Op.  cit.  757.)    See  AppKNmst. 

SctumnUtive  properfies.^^k  question  has  arisen,  whether  this  poison  pos- 
sesses an  accumulative  power,  t.  e.  whether,  after  having  been  taken  in  small 
dO0es  and  at  short  intervals,  without  apparent  mischief,  it  may  not  suddenly 
gffe  rise  to  all  the  effects  of  poisoning,  either  by  a  repetition  of  the  same  dose, 
of  by  a  very  slight  increase  in  quantity.  Dr.  Lonsdale,  who  has  examined 
the  effsetsof  theaoid,  does  not  admit  that  it  possesses  this  property,  on  aeeoimt 
of  Hb  great  vdatHity  sad  rapid  division.    (Ed«  Med.  and  JBor.  hmt.  li.  49.) 
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It  appears  reaaoiiable  to  auppofle  that  a  poiran  which  10  00  rapidly  diffiisiUe 
as  prussic  acid,  shoold  be  speedily  eliminated :  it  soon  enters  the  blood,  and, 
as  it  is  well  known,  is  expelled  during  life  from  the  lungs.  How  long  a  p^ 
nod  may  be  required  thus  to  remove  from  the  system  a  medicinal  dose,  it  is 
not  possible  to  determine ;  but  if  an  interval  of  more  than  a  day  should  occur, 
we  may  suppose  that  there  would  be  no  danger  from  the  accumulation  of  the 
poison.  Hence  it'  is  only  a  too  frequent  repetition  of  the  acid,  in  innocent 
doses  at  short  intervals,  which  is  to  be  dreaded.  Mr*  Nunneley  ascertained 
by  his  experiments,  that  where  one  dose,  not  sufficient  to  destroy  life,  had 
been  given  to  an  animal,  a  second  and  smaller  dose,  which  by  itself  would  not 
have  killed,  caused  immediately  violent  symptoms  and  speedy  death.  There 
is  one  case  reported,  which  renders  the  existence  of  an  accumulative  property, 
in  the  acid,  to  this  limited  extent,  highly  probable ;  and  another  has  been  com* 
raunicated  to  me,  which  also  bears  out  this  view  (p.  539.)  The  question 
is  of  considerable  importance. in  respect  to  the  medi<nnal  use  of  the  acid;  for 
serious  effects  have  repeatedly  resulted  from  very  slight  alterations  made  in 
the  dose. 

The  following  case  has  a  bearing  on  this  question,  and  is  of  some  interest, 
as  it  involved  a  respectable  English  physician,  practising  at  Nice,  in  a  chaige  of 
malapraxis.  Dr.  Gumey  was  called  to  a  young  lady  who  had  been  for  some 
weeks  in  ill  health,  and  was  at  the  time  suffering  from  severe  upasmodie 
pain  in  the  abdomen.  He  prescribed  muriate  of  morphia  and  prussic  acid: 
a  sixth  of  a  grain  of  the  morphia,  and  a  drop  and  a  third  of  prussic  acid  (1*6 
per  cent)  at  each  dose.  Fifleen  doses  were  given  throughout  the  day,  maaing 
a  total  quantity  of  two  graing  and  a  half  of  morphia  and  twen^  drops  of 
diluted  ( ■■  d-lOths  of  a  grain  of  anhydrous)  prussic  acid.  The  last  dose  wis 
given  fifteen  hours  before  death.  The  patient  at  no  time  lost  her  conscious- 
ness or  sensibility,  nor  did  she  suffer  from  any  symptom  indicative  of  naicotio 
poisoning.  The  whole  of  the  prussic  acid  given  at  once  would  probably  not 
have  destroyed  life,  and  although  the  total  quantity  of  muriate  of  mcurphia  might 
(if  given  at  once)  have  proved  fatal,  it  is  impossible  to  refer  death  to  it  in  the 
absence  of  any  one  symptom  indicative  of  its  effects.  She  answered  questions, 
and  was  quite  sensible,  until  within  an  l^ur  and  a  half  beforo  her  dea&,  al- 
though thirteen  hours  had  elapsed  since  £e  last  dose  was  taken.  (Med.  Gas. 
xxxix.  905.)  The  inspection  revealed  a  sufficient  cause  of  natural  death,  in 
disease  of  the  liver  and  gall-bladder.  Dr.  Gumey  was  thrown  into  prison 
on  a  chaige  of  some  informality.  The  facts  of  the  case  was  referred  to  Dr. 
Babington,  Mr.  Cooper,  and  myself:  we  agreed  in  certifying  that  there  was 
not  the  least  ground  for  imputing  poisoning,  but  that  death  arose  from  natural 
causes.     Dr.  Gumey  was  subsequently  liberated. 

Period  at  which  the  symptoms  commence.  Pourer  of  Voliiion  and  Loeom(h 
tion. — One  of  the  most  marked  effects  of  pmssic  acid  is  to  produce  insenai- 
bility,and  loss  of  muscular  power,  much  moro  speedily  than  any  other  poison. 
In  some  instances,  there  may  be  loss  of  consciousness  in  a  few  seconds ;  in 
others,  certain  acts  indicative  of  volition  and  locomotion  may  be  performed, 
although  requiring  for  their  performance  several  minutes.  This  is  one  of 
the  most  important  questions  connected  with  death  by  pmssic  acid.  In 
treating  of  this  subject.  Dr.  Lonsdale  says,  that  a  drachm  of  Scheele's  acid 
would  affect  an  ordinary  adult  tnithin  the  minute ;  and  if  the  dose  were 
three  or  four  drachms,  it  would  exert  its  influence  within  ten  or  fifteen  se- 
conds. When  the  acid  is  stronger  and  the  quantity  laiger,  we  aro  prettf 
certain  of  its  immediaie  action,  and  the  consequent  annihilation  of  the  senso- 
rial functions.  (Ed.  Med.  and  Surg.  Jour.  li.  60.)  Mr.  Nunneley  found  that 
in  some  instances  the  action  of  the  poison  was  so  expeditious  as  to  prevent 
the  least  exhibition  of  volantary  motion :  but  in  the  majorily  ^  dog9  about 
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/iMN/y  M0OMdb  elapaed  before  aay  sjnnptoms  were  nanifef ted.  (Pro7.  Traiui. 
N.  S.  ill.  p*  7A»)  Dr*  Gerecke  gave  a  tea-spoonful  of  eonoentrated  prueaie 
acid  to  a  doe ;  symptoms  were  ituAantmuoutly  produced,  and  in  three  seconds 
the  animal  wae  deul  (Casper's  Wochenschrift,  26,  Sept.  1846,  616.)  In  the 
Leicester  case  (infra^  Mr.  Macauley  found  that  a  doff  was  killed  in  three  se* 
oonds,  and  Dr.  A.  Thomson  has  observed  that  a  dog  has  been  killed  in  two 
seconds.  Dr.  Christison  ascertained  that  a  quantity  of  poison,  equivalent  to  two 
scruples  of  medical  acid,  did  not  begin  to  act  on  a  rabbit  for  twenty  seconds, 
and  certainly  for  so  small  an  animal,  two  scruples  are  as  large  a  dose  as^See 
drachms  given  to  a  grown-up  girL  (Op.  cit  757.)  These  very  different  re- 
8idts  appear  to  me  to  show  clearly  that  experiments  on  animals  cannot  enable 
us  to  solve  this  question  (ante,  pp.  34  and  137.)  We  should  rather  trust  to 
the  few  observations  made  on  die  human  subject,  as  well  as  to  analogy  from 
other  sources,— as,  for  example,  to  the  fact  of  survivorship  after  the  infliction 
of  what  are  commonly  regarded  as  instantaneously  mortal  wounds. 

A  case  was  communicated  to  me,  by  one  of  my  pupils,  where  a  man  was 
found  dead  on  the  seat  of  a  water-closet :  he  had  died  from  prussic  acid,  and 
the  botde  which  had  contained  the  poison,  was  found  in  his  pocket,  corked. 
Many  similar  facts  are '  recorded,  which  show,  that  while  as  a  general  rale, 
insensibility  may  supervene  from  a  large  dose  of  this  poison  in  a  tew  seconds, 
the  individual  occasionaUy  retains  a  power  of  perfbrming  certain  acts  indica- 
tive of  consciousness,  volition,  and  locomotion.  In  a  case  reported  by  Mr« 
Nunneley  the  man  was  enabled  to  speak  rationally,  and  answer  a  question, 
after  he  had  swallowed  a  fatal  dose.  (Prov.  Med.  Jour.  July  23, 1645.)  The 
importance  of  this  question  may  be  judged  of  by  its  bearing  on  the  following 
case  (Rex  v.  Freeman^)  which  was  tried  at  the  Leicester  Spring  Assizes, 
1829.  A  full  report  of  the  case  will  be  found  in  the  Medical  Qazette  (vol.  viii. 
p.  759.) 

A  young  man,  named  Freeman,  was  charged  with  the  murder  of  JudUk 
Buswelfi  by  administering  to  her  prussic  acid.  The  deceased  was  a  maid- 
servant in  the  family  of  a  druggist,  to  whom  the  prisoner  acted  as  assistant. 
The  deceased  was  one  morning  found  dead  in  her  bed :  her  death  had  li^en 
evidently  caused  by  prussic  acid,  and  it  was  presumed  that  she  had  taken /our 
ami  a  haff  drachms  of  the  poison ;  the  bottle  out  a(  which  she  must  have 
drunk  it,  or  had  it  administered  to  her,  held  an  ounce,  and  it  contained  when 
Ibund,  three  and  a  half  drachms.  Owing  to  the  position  of  the  body  when 
discovered,  and  other  circumstances  connected  with  it,  it  was  inferred  that  she 
codd  not  have  taken  the  poison  herself.  Her  body  was  lying  at  length  on 
the  bed,  the  head  being  a  little  on  one  side.  The  bed-clothes  were  pulled  up 
straight  and  smooth,  and  they  came  up  to  her  breast;— her  arms  were  under 
the  clothes,  and  crossed  over  the  chest.  On  turning  the  clothes  aside,  the 
phial  which  contained  the  poison  was  found  lying  on  her  right  side.  It  was 
corked,  and  there  was  a  piece  of  white  paper  round  it, — the  leather  and  string 
which  appeared  to  have  gone  round  the  neck  of  the  bottle,  were  found  in  the 
chamber-vessel.  The  medical  question  at  the  trial  was,— Could  this  quantity 
of  poison  have  been  taken,  and  the  deceased  have  retained  volition  and  con- 
sciousness for  a  sufficiently  long  period  to  have  performed  these  acts  herself? 
Five  medical  witnesses  were  examined,  and  the  opinions  of  four  of  tliese  were 
strongly  against  the  possibility  of  the  acts  having  been  performed  by  the  de- 
ceased. One  of  the  witnesses  ascertained,  that  a  dog  to  which  the  same 
quantity  of  acid  waD  given,  as  was  taken  by  the  deceased,  died  in  shovtt  three 
seconds^  The  medis^  opinion  was  founded  on  experiments  of  this  kind ;  for 
there  were  no  cases  from  the  human  subject^  by  which  it  could  be  supported. 
All  of  the  acts  to  which  the  opinion  referred,  might  be  performed  in  from /irs 
10  eight  seconds  s  and  there  is  nothing  to  warrant  us  in  supposing,  that  un^ 
45 
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the  aVdve*named  dose,  all  power  would  necessarily  have  eeased  l^efere  this 
period  of  time  had  elapsed.  On  the  contrary,  there  are  now  numerous  facts 
which  show  that  the  symptoms  may  be  often  protracted  for  ieveral  tninittes. 
Dr.  Christison's  experiment  on  the  rabbit  would  lead  to  the  inference  thai 
even  five  drachms  wonld  not  begin  to  act  upon  a  grown-up  girl  for  twenty  se- 
conds  (ante,  529 ;)  and  the  results  obtained  by  the  witnesses  from  their  experi- 
ments on  dogs,  were  by  no  means  uniform,  even  allowing  that  (hey  were  justi- 
fied in  applying  them  to  the  setdement  of  so  important  a  question  as  this. 
The  medical  opinion  was  fortunately  completely  set  aside  by  circumstances, 
and  the  prisoner  was  acquitted.  A  similar  case  occurred  in  Germanyrand  is 
quoted  by  Sobernheim.  A  young  man  swallowed  four  ounces  of  an  add 
(of  four  per  cent.)  equivalent  to  eight  ounces  of  the  pharmacopoeia!  strength ! 
He  was  found  dead  in  bed, — the  clothes  drawn  up  to  his  breast,  the  right 
arm  stretched  out  straight  beneath  the  clothes,  the  left  bent  at  ihe  elbow- 
joint,  and  on  each  side  of  the  bed,  lay  an  empty  two-ounce  phial.  There 
was  no  doubt  of  this  having  been  an  act  of  suicide.  In  this  case  more  than 
three  times  as  much  acid  was  taken  as  in  that  of  Baswell,  but  even  here  there 
was  time  for  the  performance  of  very  similar  acts  !  It  is  besides  much  more 
difficult  to  understand,  how  the  poison  should  have  been  taken  out  of  two 
phials,  than  out  of  one. 

A  few  years  since  I  had  to  examine  a  case  of  suicide  by  prassic  acid,  in 
which  the  facts  were  strongly  confirmatoiy  of  the  views  here  expressed. 
The  deceased  swallowed  three  dracfims  of  prassic  acid,  and  was  found  dead 
in  bed,  the  clothes  being  smoothly  drawn  up  to  his  shoulders,  and  there  was 
no  appearance  of  disorder  about  Uiem,  nor  was  tfiere  any  sign  ^of  strij^ggling 
before  death.  On  a  chair  at  the  back  of  the  bed,  but  close  to  it,  was  the  phiu 
which  contained  the  prussic  acid  with  the  cork  in  it.  (G.  H.  Reports,  April, 
1845.)  There  could  not  be  the  slightest  doubt  that  the  deceased  had  com- 
mitted suicide,  and  that  after  swallowing'the  poison,  he  had  retained  sufficient 
sense  and  power  to  perform  these  acts.  In  a  case  reported  by  Mr.  Crisp, 
the  bottle  with  the  stopper  was  found  in  the  chamber-vessel,  which  had  been 
pushed  some  distance  under  the  right  side  of  the  bed,  and  here  a  very  large 
dose  had  most  probably  been  taken.  (Lancet,  September,  1844.)  It  has 
been  supposed  that  under  these  circumstances  of  survivorship,  the  body  should 
always  be  found  convulsed,  but  this  opinion  is  not  borne  out  by  facts.  Here 
are  cases  of  undoubted  suicide,  in  which  the  body  is  found  lying  cahn  and 
tranquil  without  any  mark  of  struggling  or  convulsions : — whether  convul- 
sions had  taken  place  or  not,  is  quite  immaterial,  since  there  was  nothing 
to  indicate  that  such  symptoms  had  followed  the  ingestion  of  the  acid.  A 
very  interesting  case  in  reference  to  this  question  has  been  published  by  Mr. 
Leithead  of  Warkworth.  A  girl  destroyed  herself  by  prussic  acid,  and  the 
evidence  proved,  so  far  as  the  facts  could  be  proved,  that  she  had  swallowed  an 
ounce  of  the  acid,  recorked  the  phial,  thrust  the  botUe  to  a  full  arm's  length 
between  the  feather-bed  and  the  mattress,— got  into  bed,  and  then  drawn  the 
clothes  over  her  body ;  there  appeared  to  have  been  no  convulsions.  One 
medical  man  fancied  he  perceived  the  odour  of  prussic  acid  about  the  mouth, 
but  another  could  not  perceive  it.  (Lancet,  June  7,  1845,  640.)  This  case 
appears  to  decide  the  question,  i.  e.  that  under  a  laige  dose  without  convul- 
ilions, — insensibility  or  loss  of  eonseiovsness  may  not  come  on  vntil  after  the 
lapse  of  a  svfficient  time  for  the  individual  to  perform  acts  which  a  few  years 
agOf  from  experiments  on  animals,  were  deemed  impossible  /  LoconiotioR 
and  muscular  exertion  are  of  course,  compatable  with  small  but  fetal  doses  of 
this  poison.  In  a  case  which  occurred  to  Mr.  Hicks,  the  gid  sprang  from 
her  seat  after  swallowing  the  acid,  threw  her  arms  over  her  head,  gasped  for 
breath,  and  ran  forwards  about  two  yards  before  she  fell.    In  one  reported  by 
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Mr.  T.  Taylor,  die  man  ran  twelve*  or  fourteen  paces  before  he  fdl»  and  re- 
mained insensible  for  a  space  of  four  hours,*-^  very  long  duration  for  the 
effects  of  this  poison  without  causing  death.  Other  cases  recently  observed, 
have  shown  that  prussic  acid  does  not  elve  rise  to  insensibility  and  other 
alarming  symptoms,  so  speedily  as  it  was  formerly  supposed.  Mr.  Garson  of 
Stromness  has  reported  an  instance  in  which  a  person  for  medical  purposes, 
took  at  least  a  teaspoonful  of  prussic  acid  (the  strength  not  mentioned ;)  the 
symptoms,  however,  did  not  come  on  for  a  quarter  of  an  hour,  when  the  pa- 
tient was  found  insensible.  He  recovered,  and  stated  that  that  period  of  time 
had  probably  elapsed  between  the  taking  of  the  dose  and  the  commence- 
^  ment  of  the  symptoms,  and  that  he  had  employed  himself  in  writing  during 
the  intermediate  period  !  (Ed.  Med.  and  Surg.  Jour.  lix.  p.  72.)  Perhaps 
one  of  the  most  extraordinary  instances  on  record  in  this  respect,  is  that  re- 
lated by  Mr.  Godfrey.  A  gentleman,  st.  44,  swallowed,  it  was  supposed,  half 
an  ounce  of  prussic  acid,  (strength  not  stated,)  but  certainly  a  quantiQr  suficient 
.  to  destroy  life.  After  taking  it  from  the  bottle,  he  walked  ten  paces  to  the  top  of 
a  flight  of  stairs,  descended  the  stairs,  seventeen  in  number,  and  went  to  a  drug- 
gist's shop,  at  forty-five  paces  distance,  where  he  had  previously  bought  the  poi- 
son, entered  the  shop,  and  said  in  his  usual  tone  of  voice,  ^*  I  want  some  more  of 
that  prussic  acid  !*'  He  then  became  insensible,  and  died  in  from  five  to  t^i 
minutes  after  taking  the  poison.  This  case  is  further  orinterest  from  the 
fact,  that  although  it  was  an  instance  of  alow  deaths  there  were  no  convuUiona^ 
there  was  no  oSo\a  of  prussic  acid  about  the  mouth,  and  the  individual  died* 
in  the  presence  of  several  medical  men,  without  any  shriek  or  any  symptom 
approaching  to  it,  being  observed !  (Prov.  Med.  Jour.  Sept.  25, 1844.)  Facts 
somewhat  similar  were  witnessed  by  Mr.  Nunneley,  in  a  case  reported  by 
him  in  the  same  journal. (July  23,  1845:)  but  in  this  instance  the  actual 
strength  of  the  acidiand  dose  swallowed,  could  not  be  ascertained.  In  two 
cases  which  have  come  to  my  knowledge  within  a  recent  period,  in  each  of 
which  a  specimen  of  the  acid  was  sent  to  me  for  the  determination  of  its 
strength,  this  retention  of  volition  and  consciousness  existed  even  after  full  doses 
of  the  poison  had  been  swallowed.  The  first  was  a  case  which  occurred  at 
Worcester :  the  deceased  must  have  swallowed  at  least  two  grains  of  anhy- 
drous acid :  he  conversed,  and  manifested  consciousness  and  volition  for  at 
least  two  minutes^  and  probably  some  time  longer,  after  the  poison  had  been 
taken*  He  died  calmly ;  there  were  no  convulsions,  nor  was  any  shriek  heard. 
(For  an  account  of  tbiis  case,  see  Med.  Gaz.  xl.  171.)  The  second  case  oc- 
curred to  Mr.  Lowe.  The  quantity  of  anhydrous  acid  taken  by  the  deceased, 
a  young  man  st.  23,  was  2*54  grains.  He  bad  swallowed  it  in  his  bed- 
room:—-he  then  descended  thirty  stairs,  and  walked  about  twenty  paces  be- 
fore he  became  powerless.  He  was  proceeding  to  open  the  front  doer  of 
the  house  to  go  out,  when  he  suddenly  fell.  The  only  symptoms  observed 
by  a  person  present  were  that  **  he  threw  his  arms  about,  and  made  a  noise 
in  breathing,  fetching  it  hard:  he  very  soon  became  still."  When  seen  by 
Mr.  Lowe  a  quarter  of  an  hour  afterwards,  there  was  no  odour  of  prussic 
acid  about  the  mouth  or  the  body.  (G.  H.  R.  Oct.  1846,  p.  490.)  There 
is,  I  believe,  no  other  instance  recorded  in  which  such  a  series  of  voluntary 
acts  has  been  performed,  and  such  a  power  of  locomotion  exerted,  after  so 
large  a  dose  of  the  poison  had  been  taken.  It  suggests,  therefore,  additional 
caution:  it  shows  that  full  allowance  must  be  made  for  the  occurrence  of  some 
delay  in  the  accession  of  insensibility  and  powerlessneas»  evao  when  the  dose 
of  poison  ia  large  !  The  facts  accumulated  in  reference  to  this  question,  are 
now  so  numerous  and  well  authenticated,  that  it  is  never  likely  to  become 
again  a  subject  of  doubt  or  dispute  in  a  Court  of  Law. 

Can  a  man  after  having  taken  prussic  acid,  live  sufficiently  long  to  at« 
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tempt  or  perpeirale  suicide  in  any  other  Vay?  The  foDowmf  case  occnned 
in  London  in  Apnl«  1839.  A  solicitor's  clerk  was  found  hanging  quite  dead 
at  his  chaitabers.  He  had  evidently  taken  prussic  acid ;  for  a  cup  was  lying 
near  him  which  had  contained  this  poison.  The  medical  witness  here  very 
properly  inferred,  that  the  man  did  not  swallow  the  acid  until  aAer  he  had 
adjusted  the  rope  round  his  neck.  It  could  hardly  be  admitted  that  a  ni&n 
should  have  power  to  hang  himself,  after  having  taken  a  large  dose  of  this 
poison ;  but  a  person  might  be  found  drowned  with  pmssic  acid  in  his 
stomach,  and  without  this  fact  being  incompatible  with  suicide.  It  is  how- 
ever, a  matter  of  doubt,  determinable  only  by  special  circumstances,  whether 
a  man  could  or  could  not  destroy  himself  by  fire-arms  after  having  swallowed 
the  poison. 

This  question  often  presents  itself  in  another  form,  naijiely,  whether  the 
act  of  poisoning  was  the  result  of  accident  or  nuicider^ihiB  is  of  great  impor- 
tance when  the  life  of  the  deceased  happens  to  be  insured.  In  general  the 
circumstances  are  such  as  to  explain  at  once  the  nature  of  the  act;  but  a  me- 
dical witness  must  remember  that  there  is  no  instance  in  which  suicide  may 
be  so  secretly  perpetrated  by  poison,  as  by  prussic  acid.  There  are  besides 
many  ways  in  which  the  means  of  death  may  be  easily  concealed ;  and  as  it 
is  so  little  the  custom  to  cause  an  inspection  to  be  made  of  the  bodies  of  those 
who  have  died  suddenly,  unless  a  suspicion  already  exists  of  death  havisg 
been  caused  by  poison,  such  cases  might  easily  escape  detection.  (See  Bo- 
*  rough  Inquests,  1845,  by  Dr.  Birt  Da  vies.)  In  the  event  of  litigation  ensoingt 
in  respect  to  a  policy  of  insurance,  it  may  be  too  late  to  discover  any  traces  of 
poison  in  the  body.  It  is  proper  therefore  to  remark,  that  the  efiects  of  prusaic 
acid  may  be  easily  confounded  with  tlie  symptoms  of  all  diseases  which  are 
liable  to  destroy  life  suddenly ;  such  as  epilepsy,  apoplexy,  and  diseases  of  the 
heart  (p.  61,  ante.)  * 

The  case  of  Mrs,  Maclean^  who  was  found  dead  in  her  house  at  Cape  Coast 
Castle,  in  October,  1888,  is  interesting  to  the  medical  jurist,  in  relation  to  the 
question  of  suicide  or  accident  Her  attendant,  in  going  to  the  room  of  the 
deceased,  found  some  difficulty  in  opening  the  door,  in  consequence,  as  it  ap- 
peared, of  the  body  of  the  deceased  having  fallen  against  it.  The  deceased 
was  lying  on  the  fioor,  quite  senseless,  with  an  empty  bottle  in  her  hand,  un- 
corked, and  labelled  <*  hydrocyanic  acid,  medium  dose  five  minims.''  There 
was  a  feeble  pulsation  of  the  heart,  which  soon  ceased.  It  appeared  that  the 
deceased  was  in  the  habit  of  taking  prussic  acid  as  a  medicine ;  and  the  medi- 
cal witness  supposed,  that  she  might  have  taken  an  overdose,  and  have  thos 
been  killed  accidentally ;  he  was  so  fully  convinced  that  the  medicine  was  the 
cause  of  death,  that  he  did  not  open  the  body.  By  this  omission,  the  case 
was  left  in  mystery ;  for  had  the  body  been  inspected,  and  the  larger  portion 
of  the  contents  of  the  botde  been  found  in  the  stomach,  there  would  have  been 
no  doubt  of  its  having  been  an  act  of  suicide;  since  a  well-informed  person 
like  the  deceased,  was  not  likely  to  have  swallowed  by  accident  a  large  dose 
of  a  poison,  with  the  deadly  properties  of  which  she  must  have  been  perfecdf 
acquainted .  If  the  acid  had  been  taken  medicinally,  and  an  overdose  swallowed 
by  accident,  it  is  singular  that  the  bottle  should  have  been  found  in  her  hand; 
since  we  cannot  suppose  that  any  educated  person  would  take  a  medicinal 
dose  of  prussic  acid  conjecturally,  by  swallowing  it  from  the  botde  itself!  In 
consequence  of  this  omission  to  inspect  the  body,  it  is  now  difficult  to  say 
whether  this  was  an  act  of  suicide  or  the  result  of  accident 
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The  body  oAen  exhales  the  odour  of  prassic  acid  when  seen  soon  after 
death ;  bat  if  it  has  remained  exposed  for  some  time*  before  it  is  seen,  and 
especially  if  it  has  been  exposed  to  the  open  air  or  in  a  shower  of  rain,  the 
odour  may  not  be  perceptible.  In  a  case  in  whiek  a  person  poisoned  himself 
with  two  ounces  of  the  acid,  and  his  body  was  examined  twenty-eight  hours 
aHer  death,  the  vapour  of  prussic  acid  which  escaped  on  opening  the  stomach 
was  so  poweriul,  that  the  inspectors  were  seiaed  with  dizainess,  and  obliged 
to  quit  the  room  hastily.  This  may  sevve  as  a  eaution  in  conducting  an  exa- 
mination. In  cases  of  suicide  or  accident,  the  vessel  oai  of  which  the  poison 
has  been  taken  will  commonly  be  found  near  ;  but  there  is  nothing  to  precludb 
the  possibility  of  a  person  throwing  it  from  hin»  in  the  last  act  of  lifei  or  even 
concealing  it,  if  the  symptoms  should  be  protracted.  PutreisMtion  is  said  to 
be  accelerated  in  these  eases;  but  from  what  I  have  been  enabled  to  collect, 
there  seems  to  be  no  ground  for  this  epiDieny  any  more  than  in  the  case  of 
poisoning  by  opium.  (See  case  by  Mr.  Numieley,  Prov.  Med^  Jour.  July 
90,  1845.)  Orfila  has  shorn  a  that  ia  most  instances  of  iudden  death  from 
whatever  cause,  putrefaetion  is,  cssleris  paribus^  accelerated;  and  the  &ct  that 
in  one  or  two  instances  of  deaib  fron>  prussic  acid,  the  bodies  have  speedily 
putrefied,  has  impropeily  led  to  this  condition  being  set  down  as  one  of  the* 
characters  of  poisoning  by  this  acid. 

The  post4norte»  appearances  are  very  slight  Extemally^  the  body  is 
commonly  livid,  or  the  skin  is  tinged  of  a  violet  colour ;  the  nails  aie  blue,  tha 
fingers  clenched,,  and  the  toes  contracted ;  the  jaws  firmly  elosed,  wilk  foam 
about  die  mouth,. thf  face  bloated  and  swollen,  and;  th&eyes  have  been  observed 
to  be  glassy,  very  prominent  and  glistening^  but  this  condition  of  theeyes  exists 
in  other  kinds,  of  death.  Inttrnally^  the  venous  system  is  goiged  widL  dark*- 
coloured  blood :  the  Homach  and  alimentary  eanat  are  in  their  natural  state;: 
but  in  some  instances  they  hav«  been  found  congested  or  inflamed.  The- 
mucous  membrane  of  the  stometfh  of  a  dog  whieh  died  in  a  few  UMnutes  from 
a  dose  of  three  drachms  of  Seheele's  acid,  was  intensely  reddened  throughout,, 
presenting  the  appearanee  met  with  in  cases  of  arsenical  poi8onin|L  la  a 
large  number  of  experiments  upon  dogs,  Mr*  Nunneley  foundl  that  there  was 
generally  a  congested  eondlition  of  the  mucous  membrane  of  the  stomach :  tf 
empty  at  the  time  the  poison  was  taken,  the  organ  was  foundmuch  contracted^ 
and  of  a  brick»re«^  colour.  The  sane  appearance  of  congestion  was.  observed 
on  the  mucous  memtM-ane  of  the  vagina,  the  rectum,  and  conjunctiva,  wheni 
the  acid  was  applied  to  those  parts^  (Prov.  Trans.  li.  Si  iii«  p.  %%^  Th^ 
same  redness'  was  observed  in  tlie  cases  of  the  Parisian  epileptics  (see  post,  pi 
630 ;)  and  Dr.  Gteoghegan  of  Dublin  has  recently  communicated  to  me  the 
particulani^  of  a  case  in  whieh  this  redtoess  of  the  stomach  was  well'  marked.. 
In  April  1847,  a  healthy  Ynan,  »t  30,  swallowed  a  large  dose  of  prussic  acid.. 
He  was  soon  aAerwardb  found  dead  in  his  bed.  Thebody  was  inspeoted'five 
hours  aAerwardi :  rigidity  had  commenced,  but  there  was  some  warmth.  The 
face  was  pale,  the  ey^n  half-dosedv  not  presenting  any  remarkable  bHUiancy 
or  prominence,  nor  was  there  muck  dilatation  of  the-  pttpils.  The  mouth  was 
closed,  and  no  froth  issued  from  it«  The  abdomen  was  the  only  cavily^  ex- 
amined. The  mvscles  were  red,  and  gave  out,  on  section,  a  good  deal'  of  fluid 
blood,  which  had  a  strong  odour  of  prussic  acid ;  the  odour  of  thepotsmi  was 
also  perceptiUe  in  the  peritoneal  eesiity.  About  eight  ounces  of  a  dH<^  fari- 
naceous mass  were  found  in  the  stomach :  the  odour  of  prussic  aeid!  was  very 
perceptible  m  thie  organ,  but  it  wae  mixed  withi  that  of  raaeitf  foodl  The 
mucous  membrane  had  every  where,  except  at  the?  splenic  end  andposteriec 
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wall,  a  vivid  inflammatory  redness,  of  a  weU-marked  character,  and  it  was,  to 
a  considerable  extent,  lined  with  a  layer  of  viscid  mucus.  The  parietes  weie 
not  thickened,  but  the  submucous  coat  presented  ramified  vascularity;  the 
peritoneal  coat  was  also  decidedly  red.  The  posterior  wall,  at  the  splenic 
end,  was  of  a  chocolate  ooloar,  with  scattered  petechiae :  the  great  venous  trunks 
stood  out  in  relief  as  dark  blue  lipes.  The  mucous  membrane,  even  wbea 
washed  three  times  in  water,  gave  out  a  strong  odour  of  prussic  acid. 

The  odour  of  the  poison,  if  not  observed  in  me  body,  is  generally  pereeptiUe 
in  the  stomach  for  several  days  after  death,  unless  the  quantity  of  poison  be 
small,  and  it  be  mixed  up  widi  other  strongly  smelling  substances.  (On  this 
subject,  see  ante,  p.  621.)  If  death  has  been  rapid,  tiie  dose  large,  and  the 
inspection  recent,  as  in  the  case  just  related,  all  the  cavities  as  weU  as  the  blood 
have  the  odour.  Besides  these  appearances,  the  brain  and  lungs  have  been 
found  congested,  although  not  invariably.  The  blood  is,  in  some  instances, 
quite  liquid,  in  others,  thick  an4  semi*coagulated.  (Heller^s  Archiv.  i.  ii.  1845, 
p.  148.)  In  most  cases  this  liquid  has  been  found  oi  a  very  darii  eolour,— in 
a  few,  red  (Heller's  case,supra,^  and  in  other  cases  again  of  a  violet  or  pinkish 
hue.  Heller  found,  by  a  chemical  and  microscopical  examination,  that  in  one 
instance  the  blood  contained  no  fibrin  (supra.)  In  two  instances,  reported  by 
Mertzdorff,  the  contents  of  the  gall-bladder  had  a  blue  tint,  but  this  Appearance 
may  have  lieen  owin^  to  accidental  causes,  as,  in  the  generality  of  cases,  there 
has  not  been  observed  any  abnormal  change  in  the  bile.  The  larynx,  trachea, 
and  (esophagus,  are  said  to  have  been  found  reddened ;  but  it  is  not  impossible, 
that  this  redness  may  have  depended  on  other  causes.  Death  commonly  takes 
place  with  such  rapidity,  as  scarcely  to  allow  of  the  production  of  any  well- 
roarked  morbid  changes  in  the  body.  In  a  case  reported  by  Dr.  Geoghegan, 
where  a  man  swallowed  an  ounce  of  prussic  acid,  and  ^as  found  dead,  the 
only  morbid  appearance  of  note  discovered,  was  a  patch  of  dark  red  extravasa- 
tion, under  the  mucous  membrane  '«f  the  stomach  near  the  pylorus.  The 
stomach  in  this  case,  exhaled  the  odour  of  hydrocyanic  acid,  ^though  it  had 
been  exposed  for  thru  dayny  but  the  poison  was  easily  detected,  in  its  contents, 
by  the  usual  processes.  In  a  case  reported  by  Mr.  Pooley,  a  dark  colour  of 
the  blood  appears  to  have  been  the  only  striking  appearance  (Med.  Gaz.  xxxr. 
859:  in  this  instance  the  lungs  were  not  congested,  in  a  case  by  Mr.  Hicks, 
they  were  much  congested  (Med.  Gas.  xxxvi.  400,)  while  in  Mr.  Nunnelej's  ^ 
case  they  were  only  partially  congested.  (Prov.  Med.  Jour.  July  30,  1845.J 
In  the  case  reported  by  Mr.  Crisp  (Lancet,  Sept.  14,  1844,)  the  abdominal 
and  thoracic  viscera  were  healthy,  with  the  exception  that  they  had  a  purpfe 
4)olonr  from  the  blood:  he  could  perceive  no  odour  of  the  poison.  From  this 
general  summary  of  the  appearances,  it  will  be  perceived,  that  there  is  buttitde 
40  be  derived  from  an  inspection  of  the  body,  at  all  characteristic  of  the  mode 
of  death :  and  probably  in  many  instances  no  suspicion  of  the  cause  would  be 
excited,  except  for  the  occasional  presence  of  the  well-known  odour. 

filpedal  coses.—- In  a  ease  whioh  occurred  to  Mr.  Dott,  in  which  probaUj 
4leath  had  been  occasioned  by  a  large  dose,  there  was  slight  congestion  of  tte 
cerebral  veesels,  but  the  organ  was  otherwise  healthy,  and  there  was  no  effo- 
/  eion.  The  lungs  were  congested,  and  the  laige  veins  of  the  chest  filled  with 
blood;  the  lining  membrane  of  the  oesophagus  was  intensely  reddened;  the 
Btomach  in  various  points,  but  more  especiaUy  near  the  oBsophagus,  was  in- 
flamed or  congested;  the  mucous  ooat  was  soAer  than  usual,  but  conugated. 
There  was  a  distinct  smell  of  prussic  acid  in  the  contents.  (Med.  ^mes, 
June  6, 1846, 107.) 

In  July,  1847,  Dr.  Streetem  communicated  to  me  the  pardculan  of  a  casein 
wluoh  an  adult  died  in  five  minutes  from  a  dose  equivalent  io  about  two  graim 
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of  aahjdroui  aeid.  The  foHowing  appearances  were  met  widi :— Coonfeiianoe 
(particularly  the  lips^  livid ;  necky  shoulders,  and  all  the  posterior  part^of  the 
trunk,  purple.  On  aividing  the  integuments,  darit  blood  flowed  freely ;  the 
blood  of  the  body  universally  dark  and  quite  fluid ;  the  lun^  loaded  with  dark 
Uood,  which  had  to  a  considerable  extent  gravitated  to  their  posterior  portion. 
The  right  auricle  and  right  ventricle  of  the  heart,  and  vena  cava,  were.  Ml  of 
dark  fluid  blood;  the  left  ventricle  was  firmly  contracted  and  quite  empty. 
Five  out  of  six  gentlemen  did  not  perceive  any  odour  of  prussio  acid  upon 
approaching  the  body,  either  before  or  after  it  was  opened.  All  the  abdominal 
viscera  were  healthy ;  the  urinary  bladder  was  half  full  of  urine,  which  exhaled 
no  unusual  odour ;  the  brain  natural,  but  full  of  fluid  blood.  The  stomach 
contained  about  one  ounce  of  raspberry-coloured  looking  fluid,  and  had  a  strong 
smell  of  almonds.  Traces  of  prutsic  aeid  were  discovered  in  it  by  distillation. 
The  stomach  itself,  particularly  at  its  cardiac  extremity,  had  a  very  vascular 
appearance,  and  in  some  of  the  patches,  oozing  of  blood  had  evidently  taken 
place,  while  in  o^rs  the  mucous  membrane  had  a  brownish  appearance. 

A  very  complete  account  of  the  post-mortem  appearances  observed  in  the 
bodies  of  the  seven  patients  accidentally  poisoned  in  a  Parisian  hospital  by  an 
'overdose  of  prussic  acid,  has  been  published  by  Orflla.  (Ann.  d'Hyg.,  1830^ 
i.  607.^  For  a  more  full  description  of  the  symptoms,  see  ante,  page  52ft. 
The  inspection  was  made  by  MM.  Adelon,  Marc,  and  Margolin. 

X.,  set.  15,  was  seized  with  convulsions  in  about  eiffht  or  ten  minutes  after 
he  hid  taken  an  overdose  of  hydrocyanic  acid  syrup :  he  then  fell  into  a  state 
of  collapse,  and  died  in  half  an  hour.  It  was  observed  in  this,  as  well  as  in 
the  six  other  cases,  that  the  symptoms  were  marked  by  two  distinct  periods^— 
one  spasmodic  or  convulsive,  indicative  of  irritation—the  other  of  collapse,  or 
relaxation ;  exactly  like  those  observed  in  dogs  poisoned  by  the  acid.  An 
inspection  of  the  body  was  made  twenty-four  hours  after  death.  No  external 
mark  of  violence,  excepting  a  slight  redness  on  the  lef^  instep,  produced  duriw 
the  convulsive  fit;  lividity  of  the  back;  the  head,  face,  aiid  lips  violet,  and 
slightly  swollen;  a  frothy  sanguineous  liquid  issuing  from  the  mouth  and 
nose ;  the  mouth  so  firmly  closed,  owing  to  the  general  rigidity  of  the  body, 
that  it  could  not  be  opened ;  the  eyes  were  <^losed,  and  on  separating  the  lieu, 
the  pupils  appeared  somewhat  dilated.  On  making  ap  incision  into  the  mus- 
cles they  were  found  of  their  usual  colour.  The  interior  of  the  mouth,  fauces, 
and  cesophagtts  presented  nothing  remarkable.  The  sub-peritoneal  cellular 
tissue  of  the  stomach  and  small  intestines  was  deeply  injected,  without,  how^ 
ever,  being  ecohymosed  or  inflamed.  At  ten  inches  from  the  ileo-ecscal  valve, 
the  injection  was  so  strongly  marked  as  to  give  to  the  intestines  a  bkek  eoloun 
This  appearance  was  not  met  with  in  the  large  intestines;  they  were  healthy, 
and  contained  a  small  quantity  of  gas.  The  alimentary  canal  being  properly 
secured  by  ligatures,  was  removed  for  the  purpose  of  collecting  the  contents* 
Those  of  the  stomach  were  placed  in  a  vessel,  and  this  ofgan  was  then  ex8p> 
mined; — no  parlicutar  odour  was  remarked;  here  and  there  were  patches  of 
redness,  especially  on  the  rage;  towards  the  pyloric  extremity  the  raueous 
membrane  had  a  granular  appearance,  owing  to  the  enlargement  of  the  mucous 
glands,  but  there  was  no  sign  of  eechymosis  or  erosion.  Red  patches,  due  to 
capilbiry  injection,  with  enlargement  of  the  mucous  glands,  were  observed  in  the 
•mall  intestines.  At  the  part  of  the  small  intestines  corresponding  to  the  black 
patch  above  referred  to,  a  small  quantity  of  blood  was  found  extravasated  beneath 
the  mucous  and  muscular  coats.  The  large  intestines  were  quite  healthy,  and  eon* 
tained  Cecal  matter  of  the  ordinary  colour  and  oonsistence.  The  liver,  spleen,  and 
kidneys  were  natural,  excepting  that  they  contained  a  larger  quantity  than  usual 
of  dark-coloured  blood.  The  membrane  eoveiing  the  kidne3rs  was  easily  de* 
tached.    The  bladder  was  healthy»  and  contained  nrioe.    The  heart  appaared 
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nataral,  there  was  no  change  of  colour,  or  any  alteration  in  its  substance :  it 
was  quite  empty,  containing  neither  fluid  nor  coagulated  blood.  The  larger 
arteries  were  likewise  empty,  bat  the  veins,  on  the  contrary,  were  filled  with 
liquid  blood  of  a  dark  colour.  The  lungs  were  of  a  reddish  colour  anteriorly, 
and  slightly  congested  posteriorly.  The  mucous  membrane  of  the  lar3rnx, 
tracheal  and  larger  bronchi,  was  of  a  deep  red  colour,  and  the  deeper  ramifi- 
cations of  the  broDchial  tubes  contained  a  frothy  sanguineous  liquid.  On 
nising  the  scalp,  a  moderate  quantity  of  blood  escaped.  The  sinuses  of  the 
dura  mater  were  full  of  a  dark  fluid  blood.  The  substance  of  the  brun  pre- 
sented no  mark  of  inflammation  or  eechymosis, — ^it  was  softer,  and  its  yesseU 
were  more  congested,  than  usual.  The  spinal  marrow,  examined  throughoot 
its  whole  length,  was  quite  healthy. 

From  observations  made  at  the  inspection  of  the  whole  of  the  seven  bodies, 
the  appearances,  in  different  degrees  of  intensity,  were  of  the  ibUowing 
kind: — 

A  decidedly  inflammatory  condition  of  the  mucous  membrane  of  the  sto- 
mach and  small  intestines,  with  enlargement  of  the  mucous  glands,  and  a 
•light  injection  of  the  subperitoneal  cellular  tissue.  The  spleen  soiVened,  ia 
some  cases  almost  pulpy ;  the  veins  of  the  liver  filled  with  black  liquid  blood; 
the  kidneys  of  a  deep  violet  colour,  softened,  congested,  and  easily  denuded  of 
their  investing  membrane ;  the  heart  firm  in  substance,  bat  perfectly  empty,  86 
weli  as  the  larger  arteries, — the  large  veins,  on  the  contrary,  full  of  black  liquid 
blood,  ^  the  blood  itself  every  where  fluid,  and  in  no  part  presenting  the  least 
trace  of  coagulation.  The  mucous  membrane  of  the  larynx,  trachea^  and 
bronchi,  was  of  a  deep  red  colour,  not  removeable  by  washing,  and  the 
bronchial  tubes  filled  with  a  frothy  bloody  liquid.  The  membranes  of  the 
brain  were  injected;  the  sinuses  of  the  dura  mater  congested  with  black  liquid 
blood;  the  substance  of  the  brain  sofWr  than  natural,  byt  otherwise  healthy,  as 
well  as  the  spinal  marrow.  No  part  of  the  body  gave  out  the  odour  of  bitter 
almonds,  t.  e.  prussic  acid ;  nor  were  there-  any  signs  of  putrefaction ;  and  in 
all  the  subjects,  there  was  a  remarkable  degree  of  cadaverous  rigidity..  Thfi 
mucous  membrane  of  the  bladder  was  white  and  healthy,  as  well  as  that  of  the 
pharynx  and  oesophagus.     Such  is  a  summary  of  the  principal  appearances. 

An  interesting  case  Mhs  been  reported  by  Merlzdorfi*,  in  which  the  dose  of 
poison  taken  was  unusually  large,  and  the  post-mortem  appearances  were  a^ 
curately  noted.  A  young  man  poisoned  himself  with  three  drachms  and  a  half 
(Orfila  wrongly  describes  the-  dbse  as  three  grammeM  and  a  haff,  iL  285)  of 
Ittner's  prussic  acid  (containing  ten  per  cent,  of  anhydrous  acid)  ss  twentg 
grains  of  anhydrous  acid.  He  was  found  diead  in  bed.  The  body  was  exa- 
mined thirty  hours  afterwards.  At  this  time  it  was  already  somewhat  de- 
composed, the  scrotum  being  of  a  Tivid  colour,  and  i*  places  dieprived  of  its 
cuticle ;  several  livid-red  spots  were  observed  on  the  face,  about  the  chest, 
neck,  and  shoulders ;  there  were  atea  a  few  vesicles  on  the  left  tkigh.  The 
body  did  not  emit  any  odour  of  bitter  almonds  (prussic  acid.)  The  papili 
were  neither  dilated  nor  contracted ;  the  teeth  were  not  closed  together;  the 
tongue  was  immediately  behind  them.  The  abdomen  was  not  distended.  The 
Hmbs  were  somewhat  Oexible,  the  nails  blue,  and  the  fingers  bent.  The  sto- 
mach and  greater  part  of  the  intestines  could  be  readily  torn,  the  former  con- 
tained a  viscid  mass  having  the  odour  of  prussic  aeid  r  its  internal  surface  wal 
of  a  bright  red  colour  and  streaked  with  blood,  especially  in  the  neighbourhood 
of  the  cardiac  and  pyloric  orifices.  The  mucous  membrane  of  the  intestinei 
was  also  reddened  in  many  places.  The  liver,  spleen,  and  kidneys  were  of 
their  natural  colour,  and  were  loaded  with  fiuid  blood  of  a  bluetsh-black  colour 
(schware-blau.^  The  bile  was  of  a  dark  blue  colour.  The  bladder  and  pan- 
creas were  both  healthy..    The  louscles  generally  were  of  a  darker  colour  that 
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natural.  The  lunn  were  healthy  in  structare,  but  had  the  same  blueish-bkck 
colour  as  the  blood.  The  right  and  left  cavities  of  the  heart  were  filled  with 
fluid  blood  containing  a  few  coagula.  There  was  no  serum  in  the  pericardium 
or  itt  either  jdeural  cayity.  The  tongue  was  not  red,  but  the  larynx,  trachea, 
and  cesophagns,  as  far  down  as  &e  stomach,  were  of  a  blueish-'black  coloar, 
and  the  trachea  contained  a  large  quantity  of  blood.  The  brain  was  healthy, 
bnt  its  vesseb  and  sinuses  were  loaded  with  blood,  so  that  it  streamed  forth 
when  the  scalp  was  cut  into  and  removed.  (Horn's  Archiv.  fiif  Med.  Erfah- 
rung,  1823,  ii.  p.  56.^ 

Alier  this  description  of  the  appearances  met  widi  in  death  from  a  very 
large  dose  of  the  poison,  it  may  be  proper  to  state  those  found  in  the  body 
of  an  adult  female  killed  by  the  smallest  dose  of  prussic  acid  yet  known  to 
have  destroyed  life— 4me-/en/A«  of  a  grain.  The  inspection  was  made  ninety 
hours  after  death.  The  teeth  were  clenched,  and  foam  was  stiU  adhering 
round  the  mouth ;  the  face  was  of  a  dusky-red  hue,  and  the  whole  of  the 
depending  part  of  the  body  of  a  dark  purple  or  violet  colour :  it  had  very 
much  the  appearance  of  the  body  of  a  person  who  had  died  from  asphyxia. 
The  dura  mater  and  sinuses  were  much  congested,  and  the  whole  of  ^e 
substance  of  the  brain  was  dotted  with  blood,  which  was  fluid  and  very  black; 
the  ventricles  were  empty,  and  the  plexus  choroides  pale  and  bloodless ;  but  no 
odour  of  prussic  acid  was  perceptible.  On  opening  the  chest,  the  odour  was 
more  plainly  perceived  than  in  any  other  part  of  &e  body ;  the  lungs  wei« 
mnch  congested,  but  otherwise  healthy ;  the  right  ventricle  of  the  heart  was 
distended  with  fiuid  Mack  blood.  The  stomach  contained  four  ounces  of  ilnid 
smelling  strongly  of  prussic  acid :  its  lining  membrane  was  healthy,  with  the  ex- 
ception of  a  small  p^ch  of  redness  near  the  cardiac  orifice :  but  as  the  deceased 
had  suffered  from  ffastric  symptoms,  this  may  not  have  been  due  to  the  action 
of  the  poison.  The  liver,  gall-gladder,  and  kidneys,  were  healthy,  except 
that  the  latter  were  congested,  and  had  a  dark  pinkish  hue.  (Med.  Gaz. 
xxxvi.  460.) 

In  a  case  communicated  to  me  by  Mr.  Newham,  in  which  a  man  had  died 
from  the  efifects  of  three  drachms  of  prussic  acid,  the  following  appearances 
were  found:— The  membranes  of  the  brain  were  perfectly  natural  in  every 
jespect :  the  substance  of  the  oi^n  was  also  firm  and  natural.  The  quan- 
tity of  serous  fluid  contained  in  the  ventricles  was  less  than  usual ;  but  it 
was  strongly  impregnated  with  the  odour  of  prussic  acid.  The  plexus  cho- 
roides were  pale  and  bloodless.  The  lungs  were  healthy :  at  the  upper  part, 
the  organs  were  of  a  light  red  colour ;  at  the  lower  part  they  were  full  of  a 
dark-coloured,  muddy-looking  blood.  The  heart  was  natural,  but  contained 
very' little  blood:  this  was  of  a  dark  and  muddy  hue,  and  strongly  impreg- 
nated with  the  odour  of  the  poison.  The  liver  was  larger  than  natural,  and 
there  were  several  spots  of  medullary  deposit  about  it.  The  gall-bladder  was 
nearly  empty,  and  tne  bile  was  dark-coloured.  The  pancreas  was  healthy, 
and  the  spleen,  externally,  was  of  a  very  bright  violet-purple  colour.  The 
urinary  bladder  was  natural :  it  contained  no  urine.  The  stomach  contained 
more  than  half  a  pint  of  a  viscid  liquid,  having  a  strong  odour  of  prussic 
acid.  A  portion  of  the  mucous  membrane,  at  the  greater  curvature,  was  highly 
injected  and  inflamed,  being  of  a  deep  red  hue.  The  intestines  were  healthy, 
bat  generally  empty ;  the  mucous  membrane  of  the  duodenum  was  slightly 
inflamed  in  patches ;  and  on  being  laid  open,  there  was  a  strong  odour  of 
the  poison.  The  lower  portion  of  the  great  intestines  was  quite  empty,  the 
deceased  having  involuntarily  passed  the  feces  and  urine,  while  under  the 
influence  of  the  poison,  and  probably  in  the  act  of  dying.  (G.  H.  Rep«, 
April,  1845.) 
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QUANTITT  lUBQinilED  TO  DB8TROT  I.IFB. 

This  b  a  very  important  question ;  and  it  is  made  somewhat  perplexu^ 
by  the  fact,  that  beyond  a  certain  dose*  the  weak  and  the  strong  acid  appear 
to  act  with  equal  rapidity.  (Christison,  658.)  It  has  been  already  slated, 
(ante,  p.  137,)  that  six  drops  have  been  found  to  destroy  the  life  of  an  animal 
as  rapidly  as  one  ounce  of  the  same  acid ;  the  animals  being  alike  in  streng^ 
and  vigour.  (See  also  Pereira,  Mat.  Med.  i.  439.)  If  any  inference  6ould  be 
drawn  from  these  experiments  applicable  to  the  human  subject,  it  is  clear  that 
the  view  often  adopted,  of  the  rapidity  of  death  being  in  proportion  to  the 
largeness  of  the  dose,  is  erroneous.  This  statement  may  be  true  to  a  limited 
extent ;  but  it  appears  to  me  that  a  most  improper  application  of  it  has  been 
made  from  a  few  experiments.  Admitting  that  two  drachms  of  Scheele's  acid 
will  certainly  kill  aA  adult  within  a  given  period,  it  by  no  means  follows  thai 
four  times  that  quantity  will  kill  a  similarly  constituted  person  within  one- 
fourth  of  that  period.  Yet  this  has  been  made  the  basis  of  evidence  by  medi- 
cal witnesses,  as  if  it  were  a  positively  established  fact  I  have  sought  through 
works  on  toxicology,  and  our  periodical  journals,  in  vain,  for  cases  by  which 
such  a  view  could  be  supported.  It  is  directly  opposed  to  what  we  observe 
in  the  action  of  o&er  poisons ;  for  it  is  in  general  impossible  to  say  within 
what  time  a  case  will  prove  fatal,  from  the  actual  quantity  of  poison  taken. 
In  one  instance  related  by  Dr.  Geoghegan,  a  quantity  of  the  acid,  equal  to 
twenty-seven  drops  of  the  English  pharmacopceial  strength,  (at  two  per  cent.) 
was  taken  by  a  gentleman  wiSiout  any  effect,  the  dose  having  been  gradually 
raised  to  this  point ;  but  x^o  bad  consequences  whatever  had  resulted  from 
the  acid  previously  taken.  He  now  raised  the  dose  to  thirty-six  drops,  and 
in  two  minutes  he  was  seized  with  the  usual  symptoms,  and  nearly  lest  his 
life.  (Dublin  Med.  Jour.  viii.  308.)  The  quantity  of  anhydrous  acid^  (0-65 
grain)  swallowed  in  this  dose,  was  less  than  three-quarters  of  a  gratn^  t.  e^ 
about  equal  to  eighteen  drops  of  Scheele  at  four  per  cent  Cases  hatherto 
observed  show  tluit  there  is  a  very  narrow  line  between  the  quantity  of  the 
poison  which  may  be  taken  with  impunity,  and  that  which  is  required  to  pro- 
duce death.  In  determining  the  quantity  necessary  to  prove  fatal,  we  mostv 
it  appears  to  me,  for  the  purposes  of  legal  medicine,  avoid  the  results  ob- 
tained by  experimeuts  on  animals,  and  look  to  those  facts  only  which  have 
been  ascertained  from  observation  on  the  human  subject  In  general  die 
quantity  taken  is  extremely  large ;  but  the  tmalUst  dose  known  to  have  caused 
death  was  in  the' female  whose  case  is  reported  by  Mr.  Hicks.  (Med.  Gas* 
XXXV.  896.)  The  patient,  a  healthy  woman,  died  in  twenty  roiuutes  from  a 
dose  equivalent  to  nine-tent h8  of  a  grain  of  anhydrous  prussic  acid*  This 
was  equivalent  to  forty-nine  drops  of  the  London  Pharmacopceial  acid,  and 
taking  Scheele*s  acid  at  four  per  cent,  (Pereira,)  to  about  twrnty-fivt  dropt  of 
Scheel^.  In  an  interesting  case  reported  by  Mr,  T.  Taylor,  (Med.  Gax. 
xxxvi.  104,)  a  stout  healthy  man  swallowed  mis  dose,  u  «•,  nine-tenths  of  a 
grain,  by  mistake,  and  remained  insensible  for  four  hours^  when  he  vomited 
and  Ibegan  to  recover.  The  vomited  matters  had  no  odour  of  the  poison, 
showing  that  if  not  concealed  by  other  odours,  the  whole  of  the  acid  must 
have  been  here  absorbed.  He  had  a  very  narrow  escape  of  his  life.  Dr. 
Banks  has  published  a  case  in  which  a  female  recovered  after  swallowing 
thirty  drops  of  prussic  acid,  (Ed.  Med.  and  Suig.  Jour,  xlviii.  p.  44,)  but  the 
interest  of  this  case  is  lost,  owing  to  the  strength  of  the  acid  not  having  been 
determined.  It  is  advisable  to  put  no  trust  in  any  statements  bearing  upon 
an  important  question  of  this  kind,  where  a  direct  analysis  of  pari  ofthtpvy' 
son  swallowed  has  not  been*  performed.    Serious  mistakes  may  be  made  in 
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deciding  on  the  strength  of  a  fatal  dose,'  by  the  average  strength  of  the  yariety 
of  acid  diat  has  been  taken  ;— since  what  is  called  Scheele*8  acid  may  vary 
from  two  to  fiye  per  cent  In  the  reports  of  cases  it  would  be  advisable  that 
the  dose  taken,  should  always  be  expressed  in  the  quantity  of  anhydrous  and 
not  of  the  diluted  acid.  In  the  case  lately  referred  to  me  for  analysis  by  Dr. 
Streeten,  the  acid  had  been  sold  to  the  deceased  as  of  Scheele's  strength.  After 
taking  a  large  dose,  the  patient  manifested  powers  of  volition  and  locomotion 
for  five  minutes.  This  would  have  been  extraordinary  had  the  acid  been, 
really  Scheele's,  as  the  patient  would  have  swallowed  about  five  grains  of 
anhydrous  acid.  On  analysis  I  found  it  to  contain  rather  less  than  iwo  per 
cent. 

By  trusting  to  this  •  mode  of  calculation,  all  English  medico-legal  writers 
have  been  misled  with  respect  to  the  dose  taken  by  the  seven  Parisian  epilep* 
tics  Tp.  635.])  Dr.  Christison,  Dr.  Lonsdale,  and  Dr.  Geoghegan  had  stated 
the  aoee  which  here  proved  fatal,  at  about  two-thirds  of  a  grain.  A  similar 
dose  was  assigned  to  these  cases  in  the  first  edition  of  my  "  Manual  of  Medi- 
cal Jurisprudence."  The  mode  in  which  the  mistake  arose  is  explained  by 
Dr.  Lonsdale.  (E.  M.  and  S.  J.  loc.  cit.)  Some  reflections  have  been  made 
upon  English  writers  in  relation  to  this  error;  but  it  has  been  overlooked  or 
eoncealedr— that  Orfila  himself,  who  has  been  made  the  standard  of  accuracy, 
gives  two  different  versions  of  the  dose ; — ^Devergie  gives  another  account, 
and  Guibourt  a  fourth!  (See  Med.  Gaz.  xxxv.  896;  also  Pharmaceutical 
Journal,  May,  1845,  515,)  and  the  only  inference  which  a  medical  jurist  can 
draw  from  all  this  confusion,  is,  that  it  is  now  utterly  impossible  to  assign  the 
real  dose  taken  in  these  cases  ;  because  no  direct  analysis  appears  to  have 
been  made  of  any  portion  of  the  hydrocyanic  acid  S3rrup  actually  swallowed; 
and  it  appears  to  me  that  we  cannot  trust  to  any  evidence  short  of  this  in  an 
knportant  question  of  this  kind. 

Recoveries  from  large  doses. — The  largest  dose  from  which  an  adult  has 
recovered,  was  probably  in  the  case  reported  by  Mr.  Nunneley.  (Prov.  Med. 
Jour.  Aug.  13,  1845,  p.  517.)  The  person  swallowed,  it  was  supposed,/or/y 
minims  of  an  acid  at  three  and  a  quarter  per  cent.  Taking  the  minitai  as  equal 
to  the  grain,  although  it  may  be  a  little  more  or  less  according  to  circumstances 
(see  p.  540,)  this  is  equivalent  to  about  one  grain  and  one-third  of  anhydrous 
acid.  The  man  was  for  a  short  time  conscious,  got  into  bed  after  taking  the 
poison,  and  spoke.  He  felt  his  jaw  become  stiff  and  then  remained  insensible, 
until  roused  by  the  cold  affusion.  The  fact  of  recovery  having  taken  place 
here,  must  not  lead  us  to  suppose  that  such  a  large  dose  could  be  commonly 
taken  ivith  impunity.  If  we  refer  to  the  chapters  on  arsenic  and  corrosive 
sublimiite,  we  shall  find  that  persons  have  recovered  from  doses  of  these  poisons, 
much  larger  than  those  which  have  proved  fatal  in  other  cases.  The  same 
circumstance  is  observed  in  respect  to  all  other  poisons.  Judging  by  the  effects 
produced  in  Dr.  Geoghegan's  case  from  0*66  grain  of  anhydrous  acid, — from 
the  fact  that  death  took  place  in  Mr.  Hicks's  case  from  nine-tenths  of  a  grain ; 
and  that,  in  another  instance,  a  strong  adult  had  a  narrow  escape  of  his  life 
from  the  same  dose,  we  shall  not  be  wrong  in  assuming  that  a  quantity  of 
8eheele*s  acid  (at  five  per  cent.)  above  twenty  drops^  (i.  e.  one  grain  of  anhy^ 
drous  acid,)  or  an  equivalent  portion  of  any  other  acid,  would  commonly 
suffice  to  destroy  the  life  of  an  adult.  This  I  believe  to  be  the  nearest 
approach  we  can  make  to  the  smallest  fatal  dose.  Even  less  than  this — seven* 
tenths  of  a  grain,  might  under  favourable  circumstances  prove  fatal.  We  have 
no  certain  evidence  from  recorded  facts,  that  two  grains  of  amenic  have  yet 
destroyed  the  life  of  an  adult;  but  the  probability  is,  that  this  quantity  would 
be  a  fatal  dose.  Neither  seven-tenths  of  a  grai^  of  Prussic  acid,  nor  two 
grains  of  arsenic  might  suffice  to  kill  every  person ;  but  this  is  not  the  kind  ol 
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Informatioii  which  the  law  requires.  A  wilnees  is  only  required  to  esjr  lAat 
deae  will,  under  ordinary  eireumsiaDeea,  commonly  eufice  to  destroy  die  life 
of  an  adidt:  age»  idiosyncrasyy  habit,  stale  of  health,  and  fulness  or  emptinesi 
of  the  stomach,  make  the  same  difference  here  as  in  the  case  of  othor  poisoiis. 
(See  Opium,  ante,  p.  481.) 

In  estimating  doses,  it  may  be  proper  to  state  the  results  of  «ome  ezperi* 
ments  on  the  weight  of  given  measures,  of  this  poison.  (Sixty  drops  of  a 
P.  L.  acid,  or  one  drachm,  measured  in  a  drop  measure,  commonly  used  in  a 
laboratory,  weighed  64  grains;  60  minims  in  a/measure  used  in  the  dispensaiy 
department  of  Guy's  Hospital,  weighed  61  grains ;  and  the  same  quantity  in  a 
measure  procured  from  a  large  retail,  druggist's,  weighed  62*5  grains.  One 
drachm  in  a  common  two-ounce  measure,  weighed  68  grains,  and  one  oimoe 
in  the  same  measure  balanced,  weighed  444  grains,  which  gives  an  avenge 
weigh^t  of  55*5  grains  for  each  drachm.  In  another  instance  a  quantity  whidi 
destroyed  life  was  equivalent  to  105  drops,  and  weighed  98  grains.  To  en- 
sure accuracy  these  experiments  wereperibrmed  by  double  weighing;  and  the 
results  show  how  little  certainty  there  is,  with  respect  to  the  exact  quantity  ef 
the  anhydrous  acid  in  minim  and  drop  doses.  The  stronger  the  acid,  the^lesB 
the  weight  of  a  given  bulk,  since  the  specific  gravity  diminishes  in  proportion 
as  the  water  becomes  saturated  with  the  pure  anhydrous  acid.  An  ounee  of 
distilled  water  should  weigh  at  62^  437*5  grains. — A  drachm  diould  wdgh 
54*7  grains,  and  a.minim  or  drop,  0*91,  or  91-lOOths  of  a  grain. 

PERIOD  AT  WHICH  DEATH  TAXES  PLACE. 

Some  remarks  have  already  been  made  on  this  subject,  and  it  has  been 
particularly  stated  that  beyond  a  certain  point,  we  are  not  entitled  to  infer,  ^ 
the  rapidity  of  death  bear^  any  proportion  to  the  quantity  of  poison  taken 
(p.  588.)  Experiments  on  animals  might  be  adduced  to  prove  either  the  nega- 
tive or  affirmative  of  this  proposition, — a  fact  which  clearly  shows,  that  tfaejf 
cannot  be  safely  admitted  in  this  particular,  as  a  basis  for  medical  evidence. 
They  prove  that  the  fatal  operation  of  the  acid  is  not  always  rapid  in  propo^ 
tion  to  the  quantity  of  poison  taken.  Dr.  Reid  found  that  dogs  of  the  same 
size  and  strength  died  in  the  same  period  of  time,  whether  the  dose  was  an 
ounee  or  only  nx  drop9  of  Scheele's  acid  (ante,  page  137,)  the  quantity  given 
being  no  lesss  than  seventy  times  greater  in  tlie  one  case  than  in  the  other! 
Mr*  Nunneley  states  as  the  result  of  his  observations  on  animals  that  there 
is  no  well-marked  difierence  as  to  the  period  at  which  this  poison  destro]^* 
life  between  doses  differing  much  from  each  other,  provided  each  be  capable 
of  destroying  life  with  moderate  rapidity.  (I^rov.  Trans.  N.  S.  iii.  83.)  It 
has  been  clenrly  observed  in  the  human  subject,  that  where  individuals  have 
taken  the  same  dose,  death  has  occurred  at  very  different  periods  of  time: 
age,  idiosyncrasy,  the  state  of  health,  and  the  presence  or  absence  of  food  in 
the  stomach,  are  conditions  which  of  course  exert  an  appreciable  influence  on 
the  operation  of  this  poison.  In  the  cases  of  the  seven  Parisian  epilepM 
(ante,  p.  526)  a  aimilar  dose  was  given  to  ail,  but  death  took  place  at  veij 
different  periods, — the  first  person  died  in  about  fifteen  or  twenty  minutes,  and 
the  last,  only  after  three-quarters  of  an  hour!  In  one  instance  in  which  nvea 
drachms  of  the  acid  were  taken,  death  took  place  withm  five  minutes:— in 
another,  in  which  an  ounce  was  taken,  the  individual  survived  aboat  ten 
minutes^  (Sobernheim.)  When  the  dose  is  two  drachms  and  upwards,  wc 
may  probably  take  the  average  period  for  death  at  from  two  to  ten  minuiu. 
In  Mr.  Hicks^s  case,  forty-nine  drops  of  P.  L.  acid  destroyed  life  in  twenty 
minutes.  It  is  only  where  the  dose  is  just  in  a  fatal  proportion,  that  we  find 
the  individual  to  survive  from  half  an  hour  to  an  hour.    In  this  respect,  death 
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1>7  pniffic.aeid  is  Ukfi  deadi  by  lightniDg: — ihe  person  in  {[eneral  either  dies^ 
speedily,  or  recovers  altogether..  According  to  Dr.  Lonsdale,  death  has  oc-' 
corred  in  the  human  subject  as  early  as  the  aecond^  and  as  late  as  ihe  forty-Jifl/i 
minute*  But  although  death  does  not  commonly  ensue  until  after  the  lapse  of 
a  few  minutes,  insensibility,  and  consequently  a  want  of  power  to  perform 
acts  of  volition  and  locomotion,  may  sometimes  come  on  in  a  few  seconds 
(see  ante,  p.  528.)  The  time  at  which  this  loss  of  power  is  supposed  to  take 
place,  has  frequently  become  an  important  medico-legal  question ;  and  on  the 
answer  to  it,  the  hypothesis  of  suicide  or  murder  in  a  particular  case,  may 
rest 

TREATMBNT. 

Experience  justifies  us  in  employing  stimulants,  such  as  diluted  ammonia  to 
the  nostrils,  and  frictions  of  the  compound  camphor  liniment  to  the  chest* 
Chlorine  has  been  strongly  recommended  as  an  antidote  to  be  injected  in  the 
state  of  solution  into  the  stomach ;  but  admitting  that  it  were  at  hand  to  be 
administered  in  a  case  of  poisoning  which  seldom  lasts  above  a  few  minutes, 
it  is  a  remedy  of  very  doubtful  character.  Lately,  Messrs.  Smith  of  Edin* 
burgh  have  proposed  the  mixed  oxides  of  iron  as  an  antidote, — these  forming 
on  contact  with  prussic  acid,  insoluble  Prussian  blue.  Ittner  and  Chancel 
long  since  recommended  a  mixture  of  sulphate  of  iron  and  potash.  (Lons* 
dale,  loc.  cit.)  The  jaws  are,  however,  commonly  so  firmly  closed,  that  it  is 
difficult  to  make  the  individual  swallow  any  thing,  and  the  poison  operates 
with  fatal  rapidity.  The  iron-antidote  is  only  likely  to  be  useful  when  it  is 
employed  early,  and  the  poison  has  been  taken  in  a  very  diluted  state.  Mi'* 
Nunneley  found  that  it  had  no  beneficial  effects  on  dogs.  (Prov.  Trans.  N* 
S.  iii.  87.)  It  has  been  proposed  to  apply  electricity  in  the  course  of  the 
spinal  marrow  ^  but  the  best  remedy,  and  that  which  is  always  applicable,  iii 
add  affuiion.  This  has  been  found  the  most  efficacious  mode  of  treatmeni 
in  experiments  on  animab,  and  in  several  cases  in  the  human  subject.  One 
of  these  is  reported  by  Dr.  Banks  of  Louth.  A  girl  took  by  mistake  in  medi« 
cine,  thirty  drap9  of  prussic  acid.  Immediately  afterwards  she  sprang  up 
convulsively  from  her  seat,  and  became  senseless.  Her  teeth  were  firmly  set, 
and  her  eyes  staring  and  fixed.  Stimulants  failed  to  rouse  her : — the  limbs 
became  iUccid;— the  pupils  dilated,  and  she  was  wholly  insensible;  the  fes*. 
piration  was  slow,  and  the  pulse  scarcely  perceptible.  A  stream  of  cold  water 
from  a  pitcher  was  allowed  to  fall  from  some  height  on  the  region  of  the  spine. 
In  a  minute  she  began  to  move,  and  became  convulsed ;  her  symptoms  abated^ 
and  in  a  few  hours  she  was  quite  collected.  She  recovered  in  a  few  days,  but 
Ihere  is  hardly  a  doubt  that  she  would  have  died,  had  she  not  been  thus  treated* 
(Ed.  Med.  and  Sur.  Jour.,  xlviii.  44.)  The  following  interesting  case  of  re* 
covery,  even  where  cold  affiision  was  applied  late,  is  reported  by  Mr.  T.  Taylor 
(Med.  Gaz.  xxxvi.  104:)— H.  6.,  st.  59,  a  healthy  agricultural  labourev, 
^ther  stout  made,  swallowed  by  mistake  a  dose  of  Pharmacopoeial  acid  equal 
to  nine-tenths  of  a  grain,  in  eighteen  drachms  of  distilled  water.  He  had  no 
sooner  taken  it  than  he  was  seized  with  a  violent  constriction  of  the  diaphragm, 
with  a  sense  of  sufibcation.  ^e  walked  to  the  outer  door  of  the  house,  about 
twelve  or  fourteen  paces,  when  he  fell  insensible,  and,  in  his  fall,  broke  a  latge 
pan  which  was  full  of  water,  the  contents  of  which  saturated  his  clothes,  and 
this,  no  doubt,  had  a  beneficial  influence  upon  him.  The  accident  occurred 
about  half  past  seven  o'clock  in  the  morning,  and  it  was  not  until  2Q  minutes 
sAer  eleven,  or  nearly  four  hours  after  taking  the  acid,  that  he  showed  symp- 
toms of  returning  animation,  when,  by  the  application  of  cold  water  and  ammo* 
nia«'he  was  soon  restored.  On  coming  to  himself,  he  vomited  freely,  but  no  odour 
of  the  acid  was  perceptible  in  what  he  threw  off  his  stomach*  The  next  day 
46 
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Jie  was  well.  Mr.  HartfaiU  has  abo  reported  a  case  in  wfaicli  oetd  afivsMm  M 
to  recovery  afler  probably  a  large  dose.  (ProY.  Med.  Joor.,  March  5, 18iS» 
p.  153.)  la  Mr.  Carson's  case  (Ed.  Med.  and  Sur.  JourMlix.  72,  and  p.  591, 
ante,)  cold  affusion  and  the  use  of  ammonia  appeac  to  have  been  attended 
with  the  best  effects.  Bleeding  from  the  jugular  vein  is  strongly  reoonmended 
by  Dr.  Lonsdale.  It  is  likely  to  be  beneficial  in  protracted  cases  when  them 
is  any  sign  of  cerebral  congestion;  but,  in  general,  the  pulse  is  scarody  psv- 
ceptible,  and  this  mode  of  treatment  is  therefore  inapplicaUe*  Th^re  is  alw^ 
great  loss  of  power  under  the  operation  of  this  poison  :  hence,  the  impmdcHt 
or  hasty  abstraction  of  blood  may  actually  retard  recovery,  or  even  accelenle 
death  (p.  520.)  Mr.  Nunneley's  experiments  on  dogs  show  that  this  mode  of 
treatment  is  not  attended  with  any  benefit.     (Prov.  Trans.  N.  S.  iii.  p.  72.) 

[From  the  experiments  of  Simon,  Orfila  and  others,  it  would  appear  that 
chlorine  is  an  antidote  when  promptly  employed,  and  the  same  may  be  said 
of  ammonia,  though  it  is  not  as  certain.  But  as  no  time  is  to  be  lost  in  diese 
cases,  it  is  better  to  resort  at  once  to  the  cold  affusion.  Venesection  should 
never  be  used  to  combat  the  primary  symptoms,  though  it  may  be  sometimei 
required  in  the  treatment  of  secondary  affections. — G.J 

Cases, — In  the  case  of  Reg,  v.  Beianey  (Cent.  Crim.  Court,  Aug.  1844,) 
some  important  questions  arose  respecting  the  proper  mode  of  treating  cases 
of  poisoning  by  prussic  acid.  The  prisoner  was  a  surgeon,  and  he  was  dhaiged 
with  the  murder  of  his  wife,  who  died  in  his  presence  from  the  effects  S  a 
large  dose  of  prussic  acid.  The  medical  facts  in  the  case  were  very  simple. 
There  could  be  no  doubt  that  the  poison  had  been  taken,  and  that  it  was  the 
cause  of  death.  The  nature  of  the  symptoms,  their  rapid  and  fatal  course^ 
and  the  detection  of  the  poison  in  large  quantity  in  the  stomach,  rendered  these 
conclusions  absolutely  certain.  Again,  there  could  not  be  the  smallest  doob^ 
that  the  poison  had  been  administered  either  intendonally  or  unintentiooallj 
by  the  prisoner,  t.  e,  that  it  was  through  his  act,  either  criminal  or  innocent, 
that  the  poison  was  placed  within  reach  of  the  deceased;  and  under  circa» 
stances  which  would  render  it  not  improbable  that  she  would  swallow  it  by 
mistake.  It  was  placed  in  a  common  drinking'^lass  in  the  bedroom,— the 
prisoner  being  at  the  time  in  an  adjoining  room.  The  prisoner  accounted 
for  this  circumstance,  by  saying  that  he  was  in  the  habit  of  using  prussic  add, 
medicinally ,-«»-that  he  broke  the  botde  in  trying  to  remove  the  stopper ;  and, 
in  order  to  save  the  contents,  collected  the  acid  in  a  tumbler  or  glaas,  such  si 
is  used  for  drinking  water  1  His  attention  was  called  off,  and  he  wedt  into  aa 
adjoining  room,  without,  as  it  would  appear,  making  any  remark,  or  cantio&iiig 
his  wife  respecting  the  poison  placed  in  the  tumbler,  and  within  her  reach. 

The  presumption  of  criminality,  under  such  circustances,  had  no  direct  r^ 
lation  to  medical  evidence :  it  was  a  question  to  be  decided  by  the  jury  from 
the  facts  proved.  The  medical  evidence  had,  however,  two  important  bea^ 
ings :  1,  the  plan  of  treatment  which  should  be  adopted  in  snch  an  emeigeney, 
by  a  medical  man;  2,  the  exact  period  at  which  insensibility  and  loss  of  com 
sciousness  supervene  in  cases  of  poisoning  by  prussic  acid. 

The  prisoner,  on  finding  that  his  wife  had  swallowed  the  poison,  called  for 
assistance,  but  did  not  at  the  time  state  the  real  cause  of  the  symptoms ;  althougk 
it  came  out  in  evidence  that  he  must  have  known  that  the  deceased  had  swalr 
lowed  prussic  acid.  He  caused  her  feet  and  hands  to  be  put  into  hot  wateri 
and  talked  of  bleeding  her,  but  said  it  was  of  no  use,  as  circulation  had  ceased 
C'  she  hj|4  no  pulse.")  He  told  the  first  witness  who  came  to  her,  that  ^shs 
would  not  come  to,— it  was  a  disease  of  the  heart,  and  that  her  modier  bad 
died  just  like  it  nine  months  ago  :'*  but  it  was  subsequently  proved  that  die 
prisoner  had  himself  registered  the  cause  of  death  in  the  mo&er,  as  bilious 
fever;  Dr.  A.  T.  Thomson,  who  gave  evidence  at  the  tri^  wis  qaesdoned 
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Upon  the  usual  remedies  in  such  cases,  which  he  stated  to  he,  cold  afTusionV 
ammoBia  and  stimnlantSt  and  Tery  properly  expressed  an  opinion,  that  what 
had  been  done  by  the  prisoner,  could  be  of  no  benefit  whatever. 

The  second  question  related  to  the  power  of  the  deceased  to  talk  after  she 
had  called  out  or  screamed,  as  deposed  to  by  her  husband.  The  prisoner  said 
that  he  heard  a  cry  (probably  of  alarm,)  and  on  going  into  the  bedroom,  his 
wife  exclaimed,  <<  I  have  taken  some  of  that  hot  drink,  give  me  some  water." 
Dr.  Thomson  was  inclined  to  believe,  that  upon  the  utterance  of  a  cry  of  this 
description,  volition  and  sensibility  would  be  lost,  and  it  would  afterwards  be 
impossible  for  a  person  to  talk.  This  observation  was  derived  from  experi- 
ments on  animals*  He  admitted,  however,  that  the  cry  might  really  have 
proceeded  from  an  unpleasant  sensation  experienced  by  the  deceased  on  swal- 
lowing the  acid,  and  not  have  been  connected  with  the  loss  of  sensibility  or 
conscioosness.  In  charging  the  jury,  the  judge  properly  stated,  that  an  infer- 
ence on  this  point,  not  being  derived  from  the  observation  of  the  effects  of  the 
poison  on  man,  should  be  received  with  caution.  The  jury  acquitted  the 
fMrisoner.  The  verdict  did  not  proceed  from  any  defect  in  the  medical  evi- 
dence ;  the  cause  of  death  was  clear,  and  it  was  for  the  jury  to  determine  the 
▼alue  of  the  moral  and  circumstantial  evidence  against  the  prisoner  as  the 
administrator.  Of  these  circumstances,  which  were  exceedingly  strong,  it  is 
keie  unnecessary  to  speak :  but  the  jury,  in  the  opmion  of  most  persons,  took 
a  very  lenient  view  of  them.  , 

Some  remarks  have  been  elsewhere  made  concerning  "  a  shriek  '*  alleged  to 
take  place  in  poisoning  by  this  acid,  (ante,  p.  526.)  The  counsel  for  Belaney, 
in  addressing  the  jury,  said,  ^  that  the  effect  of  prussic  acid  was  to  cause  a 
shriek,  and  with  mat  shriek,  volition  ceased  altogether."  Dr.  Thomson  in- 
fimned  me  svbseqnently  to  the  trial,  that  he  had  only  in  some  instances  ob* 
served,  in  poisoninff  animals  by  prussic  acid,  that  death  was  preceded  by  a 
peculiar  voeal  sound  resembling  ^a  cry  of  pain,"  a  statement  which,  with  tlie 
cases  already  reported,  will  tend  to  remove  an  erroneous  impression,  that  the 
tttteranee  of  a  scream  or  shriek  commonly  attends  this  form  of  poisoning. 
Nvmerons  eases  are  now  reported,  which  show  that  it  cannot  be  regarded  as  a 
symptom  in  the  human  subject. 

Among  the  cases  which  have  drawn  attention  to  the  subject  of  poisoning  by 
pmssic  acid,  there  are  few  which  have  excited  greater  interest  than  that  of 
Sarah  Hart,  {Reg.  v.  TawtU,  Backs  Lent  Assizes,  1845.)  A  very  good  re^ 
port  of  diis  ease  by  Dr.  Skae  has  been  published  in  the  Northern  Journal  of 
Medicine  for  May,  1845.  From  the  medical  evidence  it  appeared  that  the 
deceased,  a  healthy  woman,  was  found  dying.  The  practitioner  who  was 
called  in,  bled  her,  but  without  effect  On  a  post-mortem  examination, 
eighteen  hours  after  death,  two  surgeons  out  of  three  who  were  present,  per- 
eeived  in  cutting  into  the  integuments,  what  they  thought  was  an  odour'  of 
prussic  acid;  but  no  odour  was  perceived  about  the  mouth,  or  in  the  blood 
which  had  been  drawn  from  the  body.  The  viscera  were  generally  healthy^ 
The  lungs  were  slighdy  congested,  and  there  were  some  old  pleuritic  adhe- 
sions, but  there  was  no  lesion  of  any  oigan  to  account  for  death,  llie  sto- 
mach and  bowels  presented  no  morbid  change.  The  contents  of  the  former 
ainoonted  to  twelve  ounces  of  liquid,  having  no  odovr  of  prussic  acid,  but 
merely  a  stroi^g  acid  smell  of  beer.  (Lancet,  April  5,  1846,  379.)  They  con- 
sisted of  partially  digested  food,  intermixed  with  the  pulp  of  apple.  Prussic 
scid  was  obtained  from  the  contents  of  the  stomach  by  distillation :  it  was 
identified  by  the  application  of  the  usual  tests,  and  after  separation  as  cyanide 
cf  silver,  by  its  odour.  The  quantitjr  thus  obtained  amounted  to  one  grain  of 
sidiydrotls  acid!  The  administration  of  the  poison  to  the  deceased,  was 
dearly  brought  home  to  the  prisoner,  partly  by  a  series  of  moral  circum<» 
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Stances  of  a  most  conyincing  kind,  and  partly  by  his  own  admissions,  attri- 
buting, however,  the  death  to  suicide.  Suicide  was  entirely  out  of  die 
question. 

Space  will  not  pei'mit  me  to  give  a  lengthened  analysis  of  this  case,  but  it 
may  be  proper  to  point  out  a  few  of  the  most  remarkable  medical  assumptions 
made  by  Sir  F.  Kelly,  the  learned  counsel  who  conducted  the  defence.  They 
were, — 1.  That  there  must  be  direct  evidence  of  death  from  poison!  2.  That 
the  evidence  of  medical  witnesses  who  had  never  before  met  with  a  case  of 
poisoning  by  prussic  acid,  should  not  be  received!  3.  That  the  quantity  of 
poison  Jound  in  the  stomachy  should  be  sufficient  to  cause  death  !  **If  there 
was  not  enough  prussic  acid  in  tlie  stomach  to  account  for  death,  there  wassn 
end  of* the  case."  The  fact  is  notorious  that  the  poison  found  in  the  stomach 
is  always  the  surplus  quantity,  and  not  that  which  has  occasioned  death.  (See 
ante,  p.  117.)  4.  That  although  a  grain  of  prussic  acid  (anhydrous)  was 
there  found,  yet  the  witnesses  had  not  proved  upon  their  own  knowledge  and 
experiences  that  that  was  sufficient  to  cause  death !  (See  cases,  p.  538,  ante.| 
5.  That  because  persons  had  recovered  from  a  larger  quantity  than  was  foona 
in  the  deceased's  stomach,  it  was  not  to  be  inferred  that  she  had  died  from  the 
effects  of  a  grain !  6.  That  a  grain  of  anhydrous  prussic  acid  might  have  been 
spontaneously  produced  in  the  stomach  of  the  deceased,  partly  from  the  pips 
of  apples,  a  portion  of  cake,  the  saliva  swallowed  during  mastication,  and 
partly  from  the  decomposition  of  animal  matter. 

The  judge  summed  up  the  case  in  a  manner  which  showed  that  he  was  per- 
fectly acquainted  with  ail  the  fallacies  of  such  a  defence.  The  statement  of 
the  prisoner's  counsel  that  it  was  a  rule  of  law,  that  there  should  be  direet 
proof  of  death  having  be^n  caused  by  poison,  and  of  the  presence  in  the  sto- 
mach of  a  sufficient  quantity  of  poison  to  produce  death  was  not  true,-*  neither 
was  it  necessary  to  prove  what  quantity  of  prussic  acid  would  destroy  life  by 
the  testimony  of  a  person  who  had  actually  seen  a  human  life  destroyed  by  it 
With  regard  to  the  «me//,  the  only  conclusion  from  the  evidence  was,  that 
smell  was  a  proof  of  the  presence  of  the  poison,  but  that  the  absence  of  smell 
was  no  proof  of  its  absence.  According  to  the  wiUiesses,  a  grain  or  even  less 
than  a  grain  of  prussic  acid  taken  into  the  stomach,  was  sufficient  to  cause 
death.  With  respect  to  the  allegation  that  prussic  acid  might  be  obtained  from 
apple-pips,  Mr.  Cooper,  the  chemical  witness,  found  apple  but  no  pips  in  the 
stomach,  and  it  was  only  by  the  distillation  of  the  pips  that  the  acid  was  formed, 
whereas  the  odour  of  the  poison  was  perceived  in  the  body  by*  two  witnesses* 
After  a  short  deliberation,  the  jury  returned  a  verdict  of  guilty,  and  the 
prisoner  before  execution  confessed  that  he  had  perpetrated  the  murder  in  the 
manner  in  which  it  had  been  proved  against  him. 

It  is  unnecessary  to  repeat  what  has  been  elsewhere  stated  with  respeet  to 
the  value  of  evidence  from  the  odour  of  the  poison.  (See  ante,  p.  520.)  The 
argument  of  the  learned  counsel  was  founded  upon  an  obvious  misapprehen* 
sion  of  medical  facts.  It  is  to  be  regretted,  however,  that  he  took  upon  him- 
self to  pronounce  as  false  those  reports  of  cases  published  in  medico-legal 
works,  which  went  to  show  that  owing  to  various  circumstances  the  odoor  of 
prussic  acid  might  not  be  always  perceptible  in  the  stomach  of  a  person  poi« 
soned  by  it.  Thus  Dr.  Christison  had  stated  that  it  was  not  perceived  in  the 
stomachs  of  the  Parisian  epileptics.  Sir  F.  Kelly  told  the  Court,  on  thp 
authority  of  Orfila,  that  this  was  an  error,  and  that  the  odour  was  there  p«^ 
ceived.  The  facts  have  been  elsewhere  stated,  pp.  520,  536.  MM.  Adelo&i 
Marc,  and  Marjolin,  made  the  inspection,  and  ^ey  plainly  declare  that  they 
could  detect  no  odour  of  bitter  almonds,  (t.  e.  of  prussic  acid)  although  the  in- 
spection was  made  only  twmly-four  hours  afler  death,  and  the  dose  taken  was 
assumed  by  Sir  F.  Kelly  to  have  been  much  greater  than  represented  by  D^* 
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Christison  and  myself.  There  was  no  odour  in  the  stomach,  its  contents,  or 
in  any  part  of  the  body.  (Ann.  d'Hyg.  1829,  i.  507.)  Instead  of  quoting  this 
plain  statement  made  by  those  who  inspected  the  body,  the  learned  counsel 
put  forward  the  opinions  of  Gay  Lussac  and  Orfila,  who  were  not  present  at 
the  inspection,  that  there  was  an  odour  of  bitter  almonds  in  the  contents,  al- 
though they  did  not  examine  them  until  eight  days  after  their  removal  from  the 
body.  This  apparently  conflicting  opinion,  first  published  by  Orfila  fourteen 
years  after  the  event  (Toxicologic,  ii.  287,)  was  adduced  by  Sir  F.  Kelly  as 
the  only  true  representation  of  the  facts  at  the  trial.  The  unfairness  of  such  a 
mode  of  dealing  with  medical  reports  must  be  apparent;  but  it  becomes  even 
more  glaring  from  the  following  extract  of  a  paper,  published  by  Orfila  four 
years  before  this  trial,  in  which,  in  a  disputed  case  of  death  from  prussic  acid, 
he  makes  use  of  the  fact  here  misstated  and  perverted,  to  show  that  the  odour 
of  prussic  acid  may  be  really  absent  in  the  dead  body !  In  reference  to  th* 
case  of  Pralet  (ante,  p.  523,)  where  too  great  a  reliance  upon  odour  nearly 
led  to  the  execution  of  an  innocent  person,  Orfila  says, — *<  What  confidence 
can  be  placed  in  the  odour  of  bitter  almonds,  said  to  exist  in  the  body  of  the 
deceased,  when  we  find  that  MM.  Marjolin,  Marc,  and  Adelon  declare  that  no 
part  of  the  bodies  of  the  Bic^tre  epileptics  exhaled  the  odour  of  bitter  almonds  V* 
(Ann.  d'Hyg.  1841,  ii.  409.)  From  this  it  must  be  obvious  that  Orfila  con- 
fliders,  on  the  authority  of  those  who  were  best  capable  of  judging,  that  there 
was  no  odour  perceptible  in  these  cases,  and,  therefore,  while  die  truth  of  Dr. 
Christisbn's  statement  was  wrongly  impugned,  an  opinion  was  imputed  to 
Orfila  which  he  did  not  entertain !  (See  Ajppbndix.)  Compare  also  the  case 
oiRumvB  (Ann.  d'Hyg.  1833,  p.  365.) 

But  the  whole  of  the  defence  was  involved  in  a  mass  of  contradictions. 
The  learned  counsel,  by  attempting  to  account  for  the  existence  of  a  grain  of 
anhydrous  prussic  acid  in  the  stomach  through  its  spontaneous  generation  from 
apple-pips,  admitted  its  presence  in  the  contents.  In  making  this  admission 
he  could  not  escape  from  another,  i.  «.,  that  this  acid  was  there  before  distil* 
lation ;  because  at  the  time  of  distillation  no  apple-pips  were  found  in  the 
contents !  As  he  assumed  that  no  odour  was  perceptible  on  inspection,  he 
must  therefore  have  admitted  that  this  lar^e  quantity  of  prussic  acid  might 
be  present  without  being  indicated  by  smeU  ;  and  yet  the  basis  of  his  argu- 
ment in  the  defence  was — ^because  there  was  no  odour,  there  was  no  prussic 
acid  present!  Such  contradictions  must  always  follow  when  an  attempt  is 
made  to  argue  against  incontrovertible  facts. 

An  opinion  has  gone  abroad,  that  the  poison  in  this  case  was  not  adminis- 
tered by  the  mouth,  but  in  a  more  secret  way.  This  opinion  is  based  on  the 
absence  of  odour  in  the  stomach,  and  on  the  reported  confession  of  the  crimi- 
nal. It  is  founded,  however,  on  a  mistaken  view  of  the  medical  facts.  One 
grain  of  anhydrous  prussic  acid  would  not  have  been  found  in  the  stomach, 
had  not  more  than  this  quantity  been  actually  swallowed :  but  this  dose  was 
of  itself  sufficient  to  destroy  life. 
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CHAPTER  XXXVffl. 

PRU8SIC  ACID,  CONTINUED.  CHEMICAL  ANALYSIS — IMPROVED  PROCESSES— >TBBT8  VOK 
THE  AQID  IN  THE  SIMPLE  STATE — AS  A  LIQUID  AND  IN  VAPOUR.  SILVER,  IRON,  AUD 
SULPHUR  TESTS OBJECTIONS  TO  THE  TESTS—THEIR  COMPARATIVE  DELICACY ^DE- 
TECTION OF  PRUS8IC  ACID    IN    ORGANIC  LIQUIDS— PROCESS  WITHOUT  DISTILLATION 

OBJECTIONS— DETECTION  BY  DISTILLATION.  ABSORPTION  OF  FRUSSIC  ACID— ITS  DE- 
TECTION IN  THE  BLOOD  AND  TISSUES— CAUSES  OF  NON-DETECTION— COMPARATIVE 
VALUE  OF  CHEMICAL  EVIDENCES-ALLEGED  SPONTANEOUS  PRODUCTION  OF  THE  ACn>— 
QUANTITATIVE  ANALYSIS. 

CHEMICAL  ANALYSIS. 

Prusbic  ACID  is  limpid  like  water;  it  possesses  a  faint  acid  reaction,  and 
its  vapour  has  a  peculiar  odour,  (ante,  p.  520,)  which  when  the  acid  is  con- 
centrated, although  not  at  first  perceptible,  is  sufficient  to  produce  giddiness, 
insensibility,  and  other  alarming  symptoms.  (See  ante,  p.  518.)  Until 
within  the  last  few  years  it  was  supposed  that  the  odour  might  be  present  in 
cases  in  which  it  would  be  impossible  to  detect  the  poison  by  chemical  pro- 
cesses, and  instances  of  this  are  given  by  Orfila,  (Ann.  d'Hyg.  i.  489,)  by  Dr. 
Lonsdale,  (Ed.  Med.  and  Surg.  Jour.  11.  52,)  and  by  Dr.  Christison,  in  the  last 
edition  of  his  Treatise,  (Op.  cit.  1845,  pp.  760,  774.)  Improved  methods 
of  applying  tests  for  the  detection  of  the  diffusible  vapour  of  the  poison,  in- 
stead of  attempting  to  separate  it,  as  a  liquid,  by  distillation,  have,  however, 
established  the  contrary  position,  namely,  ^at  the  poison  may  now  be  detected 
in  cases  in  which  its  odour  cannot  be  perceived.  The  fallacy  which  was 
therefore  attempted  to  be  imposed  on  a  Court  of  law  as  an  ascertained  fact, 
even  so  recently  as  1845,  is  now  completely  exploded,  and  i6  not  likely  to  be 
revived  in  any  future  case.  (See  the  case  of  Meg.  v.  lawtUy  ante,  p.  543 ; 
also  Med.  Gaz.  xxxvi.  328,  588,  and  631.) 

The  tests  which  are  best  adapted  for  the  detection  of  this  poison,  either  in 
liquid  or  vapour,  are  equally  applicable  whether  the  acid  be  concentrated  or 
diluted,  and,  so  far  as  the  detection  of  the  vapour  is  concerned,  whether  it  be 
pure  or  mixed  up  with  organic  matter. 

TESTS  IN  THE  SIMPLE  STATE. 

The  tests  are  three  in  number : — the  Silver,  the  Iron,  and  the  Sufyhur 
tests. 

1.  Nitrate  of  Silver. — ^This  yields,  with  prussic  acid,  a  dense  white  preci- 
pitate, speedily  subsiding  in?  heavy  clots  to  the  bottom  of  the  vessel,  and  leav- 
ing the  liquid  almost  clear.  The  precipitate  is  identified  as  cyanide  of  silver 
by  the  following  properties : — a.  It  is  insoluble  in  cold  nitric  acid,  but  when 
drained  of  water,  and  a  sufficient  quantity  of  strong  acid  is  added,  it  is  easily 
dissolved  on  boiling.  It  has  been  asserted  that  it  is  soluble  in  cold  nitric  acid« 
but  this  only  applies  to  those  cases  in  which  the  quantity  of  precipitate  is  so 
small  as  to  be  scarcely  ponderable,  and  the  proportion  of  nitric  acid  is  very 
Urge.  Under  ordinary  circumstances,  cold  nitric  acid  dissolves  scarcely  any 
perceptible  portion,  and  thus  easily  distinguishes  the  cyanide  from  the  oxalate, 
carbonate,  and  some  other  salts  of  silver,  b.  The  cyanide  is  slighty  soluble 
in  a  large  excess  of  nitrate  of  silver :  hence,  when  the  acid  is  in  small  quan- 
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tityt  a  very  small  portion  of  the  test  should  be  added,  e.  It  is  soluble  in  a 
large  excess  of  solution  of  potash,  if  there  be  some  free  hydrocyanic  acid 
present :— it  is  also  soluble  in  ammonia,  but  this  is  by  no  means  a  distinctive 
character,  and  therefore  is  unimportant,  d.  It  evoWes  prussic  acid  when 
digested  in  muriatic  acid.,  e.  The  precipitate,  when  well  dried  and  heated  in 
a  small  reduction-tube,  yields  cyanogen  gas,  which  may  be  burnt  at  the  mouth 
with  a  rose-red  flame  and  blue  halo.  This  is  a  well-marked  character,  and  at 
once  identifies  the  acid,  which  yielded  the  precipitate,  as  prussic  acid.  By 
this  property  the  cyanide  is  eminently  distinguished  from  the  chloride,  oxa- 
late, and  all  the  other  salts  of  silver.  In  a  small  tube,  three-fourths  of  a  grain 
of  ^e  precipitate  will  thus  furnish  good  evidence.  /.  As  an  additional  means 
of  identifying  this  precipitate  as  the  cyanide  of  silver,  even  when  the  quantity 
is  BO  minute  that  the  experiment  of  combustion  cannot  be  satisfactorily  per- 
formed, Lassaigne  advises  that  it  should  be  converted  to  cyanide  of  potassium, 
by  heating  it  in  a  very  small  reduction-tube,  with  a  small  piece  of  potassium— 
the  cyanide  being  dropped  on  the  metal.  When  cold,  cut  off  the  end  of  the 
tube,  digest  the  residue  in  a  few  drops  of  distilled  water,  and  add  to  the  liquid, 
1,  a  solution  of  green  sulphate  of  iron  and  muriatic  acid,  and  2,  a  solution  of 
sulphate  of  copper.  The  production  of  a  blue  colour  in  the  first  case,  and 
of  a  red  in  the  second,  will  indicate  that  cyanogen  must  have  been  present  in 
the  precipitate.  (Ann.  d'Hyg.  ii.  121.)  Orfila  states  that  this  process  will 
detect  with  certainty  half  a  milligramme  (l-130th  of  a  grain)  of  cyanide  of 
silver,  and  this  is  equal  to  the  1 -750th  part  of  a  grain  of  anhydrous  prussic 
acid.  Dr.  Austin,  of  Dublin,  has  more  recently  recommended  that  oxide  of 
iron  and  carbonate  of  potash  should  be  mixed  with  the  precipitate  and  treated 
in  a  similar  way.  (Dab.  Hosp.'Gaz.  April  1,  1846..)  Fine  iron-filings  may 
be  substituted  for  the  oxide,  but  in  all  cases  potassium,  if  it  can  be  obtained, 
is  preferable.  These  processes  are  open  to  a  serious  fallacy.  Any  kind  of 
organic  matter,  provided  it  contain  nitrogen,  will  when  heated  with  potassium 
or  with  iron  and  alkali,  yield  a  soluble  ferrocyanide.  ^.  If,  instead  of  burn- 
ing the  gas  produced  by  heating  the  precipitate,  it  be  received  on  the  recently 
precipitated  mixed  oxides  of  iron  (see  Iron  Test,)  containing  a  little  potash, 
Prussian  blue  will  be  formed,  and  made  evident  by  soaking  the  paper  in  di- 
luted muriatic  acid,  h.  Lastly,  the  most  conclusive  means  of  identification, 
when  the  quantity  is  small,  is  to  place  the  suspected  precipitate  in  a  watch- 
glass,  moisten  it  with  concentrated  muriatic  acid,  and  absorb  the  vapour  by 
hydrosulphuret  of  ammonia.  (See  Sulphur  Test.)  The  vapour  may  be 
also  received  on  potash,  and  the  iron-test  applied.     (See  Iron  Test.) 

In  the  employment  of  the  silver  test  for  the  detection  of  the  vapour  of  ths 
poison,  we  place  a  few  drops  of  the  silver  solution  in  a  watch-glass,  and  in- 
vert it  over  another  watch-gfass  containing  the  suspected  poisonous  liquid. 
Cyanide  of  silver,  indicated  by  the  formation  of  an  opaque  white  film  in  the 
solution,  is  immediately  produced,  if  the  acid  be  only  in  a  moderate  state  of 
concentration.  One  drop  of  the  pharmacopceial  acid  (containing  l-50th  of  a 
grain)  produces  speedily  a  visible  effect.  When  the  prussic  acid  is  much 
diluted  a  few  minutes  are  required,  and  the  opaque  film  begins  to  show  itself 
at  the  edges  of  the  silver  solution.  In  this  case  the  action  may  be  accelenUed 
by  tlie  heat  of  the  hand. 

2.  The  Iron  7>»^— The  object  of  the  application  of  this  test  is  the  pro- 
duction of  Prussian  Blue.  We  add  to  a  small  quantity  f^  the  suspected  poi^* 
sonous  liquid  a  few  drops  of  potash  and  of  a  solution  of  green  sulphate  of 
iron.  A  dirty  green  or  brownish  coloured  precipitate  falls :  on  shaking  this 
for  a  few  minutes,  and  then  adding  diluted  muriatic  or  sulphuric  acid,  the 
Mquid  becomes  blue ;  the  Prussian  blue,  of  its  well-known  colour,  unafiected 
by  diluted  acids*  subsides*    If  the  prussic  acid  be  ia  very  small  quantity,  ths 
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liquid  ifl  at  first  yellow,  from  the  salt  of  iron  formed ;  it  then  beeomes  freed, 
but  the  precipitate  ultimately  subsides  so  as  to  appear  of  a  blue  colour  in  the 
mass.  The  same  result  is  obtained,  by  adding  the  sofaition  of  the  iron-salt 
to  the  pota8hHM>lution  of  the  cyanide  of  silver ;  and  thus,  in  this  way,  the 
two  tests  may  be  applied  to  only  one  portion  of  the  .poison.  The  greai  vakie 
of  the  iron*test  is,  that  it  will  equally  act  in  cases  where  the  results  of  the 
silver-test  would  be  obscure,  as  where  the  prussic  add  happms  to  be  mixed 
with  any  other  acid  or  salt  precipitable  by  the  nitrate  of  silver,  e.  g.  witfa 
muriatic  acid  or  an  alkaline  chloride.  Mr.  Uott,  of  Bromley,  has  shovm,  that 
when  a  very  small  quantity  of  prussic  acid  is  mixed  with  a  large  quantity  of 
cauBtic  ammonia,  the  iron  test  acts  somewhat  ambiguously,  especially  when 
muriatic  acid  is  used  to  redissolve  the  oxide  of  iron.  I  have  found,  however, 
that  the  ambiguity  only  exists  when  these  different  substances  are  in  certain 
relative  proportions,  and  it  is  difficult  to  conceive  a  case  in  which  this  effidei 
would  become  a  practical  interference  with  the  inference  from  the  test.  Be- 
sides, any  difficulty  would  be  at  once  removed  by  the  application  of  the  silver 
and  the  sulphur  tests. 

The  iron  test  may  be  employed  for  the  detection  of  the  vapour  of  prussic 
acid,  by  the  same  method  as  that  described  in  speaking  of  the  ulver  test  For 
this  purpose  we  place  a  few  drops  of  caustic  potash  in  a  small  white  saucer, 
and  invert  it  over  the  suspected  liquid.  AAer  a  few  minutes  a  drop  of  solution 
of  men  sulphate  of  iron  may  be  added,  and  then  a  drop  of  diluted  muriatie 
acid,— Prussian  blue  appears.  The  recendy  precipitated  mixed  oxides  of  iron 
with  potash,  may  be  placed  in  the  upper  vessel  with  the  same  results.  The 
silver  and  the  iron  tests  may  be  in  this  way  easily  conjoined  in  testing  the 
same  quantity  of  poison.  If  the  precipitated  cyanide  of  silver,  obtained  by 
the  addition  of  nitrate  of  silver  to  the  suspected  liquid,  be  moistened  witfa  strong 
muriatic  acid,  and  the  vapour  collected  in  a  watch-glass  or  saucer,  on  the  plan 
just  described,  Prussian  blue  will  be  procured,  and  thus  strongly  corroborate 
the  action  of  ihe  silver  test. 

The  Suiphur  TV^/.— Mr.  Porrett  informs  me  that,  in  the  year  1814,  he  dis- 
covered a  method  of  producing  sulphocyanic  acid  by  the  mutual  reaction  of 
prussic  acid  and  an  alkaline  sulphuret.  Baron  Liebig  has  recendy  proposed 
this  as  a  process  for  detecting  prussic  acid  as  a  liquid.  (Oesterreichisehe  Med. 
Wochenschrift,  27  Mdrz,  1847,  306.)  If  a  small  quantity  of  hydrosnlphnret 
of  ammonia  (containing  a  litde  excess  of  sulphur)  be  added  to  a  few  drops  of 
^  solution  of  prussic  acid,  and  the  mixture  be  gend^  wanned,  it  becomes 
colourless,  and,  on  evaporation,  leaves  sulphocyanate  of  ammonia «-the  sulpho- 
eyanic  acid  being  indicated  by  the  intense  blood-red  colour  produced  on  adding 
to  the  residue  a  solution  of  a  persaltof  iron ;  this  colour  immediately  disappears 
on  adding  one  or  two  drops  of  a  solution  of  corrosive  sublimate.  (See  ante, 
p.  503.)  This  test  is  very  delicate,  but  it  requires  a  litde  care  in  its  applica- 
tion :  thus,  if  the  boiling  and  evaporation  be  not  carried  far  enough,  the  persalt 
of  iron  will  be  precipitated  black  by  the  undecomposed  hydrosnlphnret  of 
ammonia ;  and,  if  the  heat  be  carried  too  far,  the  sulphocyanate  of  ammonia 
may  itself  undergo  decomposition,  and  be  lost  It  will  be  perceived,  too,  that 
it  requires  a  longer  time  for  its  application  than  either  the  silver  or  iron  test 

The  great  utility  of  the  sviphvr  test,  however,  is  in  its  application  to  the 
detection  of  the  minutest  portion  of  prussic  acid  when  in  the  state  of  vapour. 
In  this  respect  it  surpasses  any  other  process  yet  discovered.  In  order  te 
apply  it,  we  place  the  diluted  prussic  acid  in  a  watch-glass,  and  invert  over  it 
another  watch-glass,  holding,  in  its  centre  one  drop  of  the  hydrosulphuret  of 
ammonia.  No  change  apparendy  takes  place  in  the  hydrosulphuret;  but  if 
the  watch-glass  be  removed  after  the  lapse  of  from  half  a  minute  to  ten  minutes, 
according  to  the  quantity  and  strengdi  of  pmssio  acid  present,  sulphocyanate 
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of  ammonia  will  be  obtained  on  ffently  heating  the  drop  of  hydroedphiiret  and 
evaporating  it  to  dryneae.  WiSi  an  acid  of  from  three  to  five  per  cent,  the 
aetion  is  completed  in  ten  seconds.  The  addition  of  one  drop  of  persulphate 
of  iron  to  the  dried  residue,  brings  out  the  blood-red  colour  instantly,  which  is 
intense  in  proportion  to  the  quantity  of  sulphocyanate  present  Snch  is  the 
simple  medioa  of  employing  the  test  When  the  pnissic  acid  is  excessively 
diluted,  the  warmth  of  the  hand  may  serve  to  expedite  the  evolution  of  the 
vapour. 

In  detecting  the  vapour,  the  aufphur  test  acts,  cssUria  paribua^  more  rapidly 
and  more  delicately  than  the  aUver  test ;  but  the  two  may  be  usefully  employed 
together  in  corroboration  of  each  other.  If  a  suspected  liquid,  placed  in  a 
watch-glass,  produce  a  film  on  a  drop  of  nitrate  of  silver,  the  reaction  will  be 
very  speedy  with  the  hydrosulphuret.  The  silver  test  acts  vuibly^  and  there- 
fore serves  to  guide  us ;  the  sulphur  test  acts  invisibly ;  for  there  is  no  apparent 
change  unless  the  glass  be  left  so  long  that  the  ammonia  is  spontaneously  eva- 
porated, and  the  sulphur  oxidated  or  deposited.  If  the  suspected  liquid  pro- 
duce, after  half  an  hour,  no  effect  by  its  vapour  on  a  drop  of  nitrate  of  silver, 
it  is  very  probable  that  no  prussic  acid  is  present :  nevertheless,  we  should 
proceed  to  apply  the  hydrosulphuret  of  ammonia,  as  the  poison  may  still  be 
detected  by  it  when  nitrate  of  silver  entirely  fails  to  indicate  its  presence.  The 
aulphur-test  is  applicable  even  to  the  detection  of  decomposed  prussic  acid. 
It  was  tried  with  a  specimen  which  had  been  kept  three  years :— it  was  quite 
black,  and  in  a  thick  and  syrupy  condition.  This  liquid  produced  by  its  vola- 
tility an  opaque  film  in  a  few  seconds,  and  the  prussic  acid  still  remaining  in 
it,  was  detected  in  an  equally  short  period  by  the  hydrosulphuret  K  the 
hydrosulphuret  of  ammonia  have  absorbed  no  pnissic  acid,  it  gives  before  eva- 
poration a  black  precipitate  with  persulphate  of  iron ;  if  it  be  evaporated  untQ 
the  yellow  colour  has  disappeared,  should  no  sulphocyanate  be  present,  the 
salt  of  iron  produces  merely  a  yellow  tint  from  the  separation  of  sulphur. 
Other  alkaline  sulphurets  may  be  substituted  for  the  hydrosulphuret  of  ammo- 
nia, but  they  must  be  always  in  the  state  of  polysulphuret:  and  the  chemical 
reaction  with  prussic  acid  is  never  perfect,  until  af^r  heat  has  been  applied 
to  the  mixed  liquids,  or  to  the  sulphuret  which  has  absorbed  the  vapour. 

Other  tests  and  processes  have  been  suggested  for  the  detection  of  prussic 
acid.  Thus  ProtonitraU  of  Mercury  gives  with  prussic  acid  a  deep  blackish- 
grey  precipitate.  It  thereby  clearly  distinguishes  it  from  all  acids,  including 
the  muriatic,  which  gives  with  the  test  a  white  precipitate  (calomel.)  This 
test  acquires  a  dark-grey  colour  with  prussic  acid,  even  in  a  very  diluted  state, 
e.  g.  in  laurel  water  and  bitter  almond  water.  Calomel  may  be  substituted 
for  the  protonitrate:  the  effect  is  the  same.  If  prussic  acid  be  present  in 
minute  proportion,  calomel  acquires  a  dark-grey  colour.  In  1839,  Mr.  York, 
a  former  pupil,  suggested  that  an  aqueous  aofuiion  of  iodine  might  serve  as  a 
test  The  brown  colour  of  this  solution  is  immediately  removed,  and  the 
liquid  rendered  colourless,  by  a  very  minute  portion  of  prussic  acid.  The 
colour  of  bromine  in  water  is  similarly  discharged.  These  tests  may  be 
applied  also  to  the  vapour  of  the  acid;  they  may  be  occasionally  serviceable 
to  corroborate  the  results. 

Objections  to  the  <e«<9.— Nitrate  of  silver  it  is  well  known  gives  a  white 
precipitate  with  numerous  acids ;  but  if  the  properties  of  the  precipitate  espe- 
cially those  marked  under  e  and  //,  be  procured,  there  is  at  once  an  end  to 
the  objection :  a  volatile  and  containing  cyanogen  must  have  been  present 
in  the  liquid.  The  production  of  Prussian  blue  from  the  liquid,  in  the  man- 
ner described,  is  free  from  any  chemical  objection.  There  is  no  acid  or  sub- 
stance known  to  chemists  that  will,  under  similar  circumstances,  produce 
the  same  results.    The  sulphur-test  is  also  free  from  any  objectiony  the  sul* 


5S0  PBViflUC  ACID.      DEUCACT  OF  THE  SILVER  TEftT* 

phocyanate  of  iron  being  well  charaeleirited  by  ito  blood-red  colour,  tli  eofai- 
bility  in  a  solution  of  oorrosiTe  sublimate,  and  by  other  chemical  properties. 

When  the  tests  are  apfdied  to  the  detection  of  the  vapour^  they  are  abMH 
lately  free  fhun  any  chemical  objection.  There  ie  no  other  acid,  nor  any 
volatile  compound  of  cyanogen,  which  in  any  respect  resembles  prussic  add, 
that  can  produce  similar  results.  The  tests  applied  to  the  vapour  are  there- 
fore eoneltuive.  There  can  be  no  pretence  for  omitting  this  part  of  the  pro- 
cess in  any  medico-legal  analysis. 

Ddicacy  ^  the  tuts. — The  silver  test.  A  standard  solution  was  made,  in 
which  each  grain  of  liquid  contained  the  4400th  part  of  a  grain  of  anhy- 
drous prussic  acid.  One  grain  of  this  very  diluted  liquid  placed  on  a  plale 
of  glass,  gave  a  decided  miikiness  with  nitrate  of  silver ;  but  when  the  same 
quantity  was  mixed  with  sixty  grains  of  water,  nitrate  of  silver  had  no  per- 
ceptible effect ;  showing  the  powerful  influence  of  dilution  on  the  action  of 
a  test :  the  4400th  of  a  grain  of  prussic  acid  being  in  this  instance  diffused 
through  264000  parts  of  water.  The  1460th  of  a  grain  in  sixty  grains  of 
water  (dilution  87000)  'gave,  with  the  nitrate  of  silver,  a  miikiness,  but  no 
precipitate.  With  the  440th  gr.  (dilution  26400)  the  miikiness  produced  by 
the  test  increased,  and  the  white  cyanide  became  floccnlent ;  and  widi  the 
220th  gr.  (dilution  18200)  the  test  gave  a  decided  precipitate.  Strong  nitric 
acid  was  added  to  the  liquid,  but  the  precipitate  was  not  entirely  dissolved 
even  on  boiling. 

Thus,  then,  in  a  minimum  of  water,  ihe  silver  test  wiH  produce  a  perceptible 
effect  with  less  than  the  4000th  part  of  a  grain  of  anhydrous  prussic  aeid; 
but  it  only  begins  to  give  a  decided  precipitate  with  the  220th  gr.  in  about 
18000  parts  of  water.  Even  then,  the  principal  properties  of  the  precipitaie 
cannot  be  brought  out ;  because,  from  so  small  a  quantity  of  cyanide  of  sflver 
as  that  which  was  here  formed,  it  would  be  impossible  to  produce  cyanogen 
in  suflicient  quantity  for  combustion.  Practically,  therefore,  the  limit  for  the 
silver-test  in  detecting  prussic  acid  must  be  at  that  point  at  which  it  ceases  to 
produce  a  sufficient  quantity  of  the  cyanide  of  silver  either  for  the  production 
of  cyanogen  by  heat  (f,)  or  of  sulphyocyanate  of  ammonia  by  muriatic  acid 
(A.)  No  medical  jurist  should  rely  upon  the  production  of  a  faint  white  pre- 
cipitate in  a  liquid,  as  a  proof  of  the  presence  of  this  poison. 

If  the  dry  cyanide  be  heated  in  a  short  tube  of  about  the  eighth  of  an  inch 
diameter,  from  one-third  to  one-fourth  (Orfila  says  three-quarters)  of  a  grain 
of  the  precipitate,  will  be  sufficient  to  produce  cyanogen  for  combustion. 
This  is  equivalent  to  about  from  one-twentieth  to  one-fifleendi  of  a  grain  of 
anhydrous  prussic  acid.  A  minute  flame  of  cyanogen  may  in  a  careful  ex- 
periment be  obtained  from  so  small  a  quantity  as  the  ten$h  of  a  grain  of  cya- 
nide of  silver ;  and  unless  we  obtain  that  quantity  of  dried  precipitate,  we 
cannot  be  sure,  from  the  action  of  this  test,  that  we  are  operating  on  prussic 
acid.  The  tenth  of  a  grain  of  cyanide  of  silver  is  equal  to  about  die  fiftieth 
of  a  grain  of  anhydrous  prussic  acid — a  quantity  contained  in  about  two  drops 
of  the  Pharmacopoeial  acid,  or  in  less  than  one  drop  of  Scheele's  acid.  In 
order  that  the  silver  test  should  act  for  the  production  of  cyanogen,  there  must, 
therefore,  be  present  at  least  the  60th  of  a  grain  of  anhydrous  prussic  acid ; 
and  if  that  quantity  be  much  diluted,  the  liquid  must  be  distilled  before  the 
test  is  added.  When  the  quantity  of  cyanide  of  silver  is  so  small  that  no  eya- 
nogen  for  combustion  can  be  procured  from  it,  its  nature  may  still  be  deter- 
minedby  wetting  it  with  muriatic  acid,  and  applying  the  sylphur-test  (see  ante, 
p.  647.) 

The  iron  test.^-li  is  well  known  to  all  chemists  that  prussic  acid  will  not 
re-act  upon  either  oxide  of  iron  separately  to  form  Prussian  blue ;  but  when 
the  oxides  are  mixed,  as  they  always  are  in  the  common  green  sulphate  of 
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iraiy  iht  AwagB  tekaa  pIsoe«  and  Pmrakn  blue  is  immedistBly  seen  on  rfr- 
moYiiig  the  surplus  oxides  by  a  diluted  acid.  The  colour  produced  by  this 
test  is  peeali«r»  and  easily  distinguishable,  even  in  email  quantity,  provided 
we  are  operating  on  a  edourlean  liquid.  It  does  not,  however,  appear  to  be 
BO  delicate  a  teal  as  the  nitrate  of  silver ;  although,  if  we  regard  the  neces- 
aily  for  the  production  of  a  sufficient  quantity  of  cyanide  of  silver  to  evdve 
cyanogen  by  heat,  there  is  no  great  difference.  In  the  use  of  the  iron^est, 
the  coUection  of  the  precipitate,  and  the  determination  of  its  chemical  pro- 
perties,  are  unnecessary :  the  colour  alone  is  sufficient  to  identify  it.  The 
fioUowing  experiments  were  performed,  in  order  to  determine  its  delicacy: — 
One  drop  of  acid  (■■  1-lOOth  gr.  anhydrous  acid)  was  mixed  with  about  6000 
parts  of  water.  The  test  was  applied  in  the  usual  way,  but  there  was 
scarcely  any  perceptible  change.  A  faint  blue  tinge  appeared,  which  would 
certainly  not  have  been  notic^,  had  not  attention  l^n  specially  directed  to  it. 
With  a  similar  quantity  of  acid,  thus  diluted,  the  nitrate  of  silver  gave  a  faint 
precipitate  of  cyanide  of  silver.  A  solution  was  now  made  containing  the 
(M)th  of  a  grain  of  anhydrous  acid  in  8000  parts  of  water.  The  iron^test  pro- 
duced at  first  only  a  faint  grten  tinge  -in  the  liquid ;  but  in  the  course  of 
twenty-four  hours  this  subsided  into  a  visible  deposit  of  Prussian  blue,  the 
liquid  above  bein^  left  perfectly  clear.  From  several  experiments  this  ap- 
peared to  be  the  limit,  bodi  in  regard  to  quantity  and  dilution,  at  which  the 
oxides  of  iron  began  to  indicate  the  presence  of  prussic  acid.  The  quantity 
here  detected  by  ther  test  is  equal  to  that  already  described  as  necessary  for 
the  production  of  a  sufficient  quantity  of  cyanide  for  the  evolution  of  cyano- 
gen ;  t.  f .  two  drops  of  the  Pharmacopcoial  add,  or  less  than  one  drop  of 
Schede's  acid ;  but  there  is  this  difference  in  favour  of  die  iron  test,  that  it 
is  uimeceasary  to  collect  and  examine  the  precipitate,  while  this  is  absolutely 
necessary  in  the  case  of  the  silver  test.  With  the  33d  part  of  a  grain  of 
anhydrous  acid  in  1980  parts  of  water,  the  action  of  the  iron*test  was  perfect 
and  satisfactory.  A  blueish-green  tint  was  produced  in  the  liquid  (a  result 
which  is  always  observed  when  the  quantity  of  Prussian  blue  is  small  and 
finely  divided,)  and  in  about  an  hour  a  distinct  precipitate  of  Prussian  blue 
had  subsided.  Had  the  poison  been  even  more  largely  diluted,  the  test  would 
have  detected  it.  By  increasing  the  quantity  of  anhydrous  acid,  t.  e.  when 
the  20th  of  a  grain  was  diffused  in  1300  parts  of  water,  a  dense  precipitate 
of  Prussian  blue  was  formed. 

The  sulphur  /e#/.— In  a  set  of  comparative  experiments  performed  with  this 
test,  the  f(dlowing  results  were  obtained.  The  prussic  acid  employed  on  this 
occasion,  was  found  to  contain  1*44  grains  per  cent,  of  anhydrous  add.  Two 
drops  of  the  acid  (  «  '028  gr.„or  about  l-36th  of  a  grain  of  anljydrous  acid) 
were  placed  in  a  watch-glass,  and  gently  heated  with  a  drop  of  hydrosulphuret 
of  ammonia.  When  the  liquid  had  entirely  lost  its  yeflow  colour^  an  opaque 
film  appeared  on  the  glass ;  and,  on  adding  one  drop  of  a  solution  of  persul- 
phate of  iron,  an  intense  btood-red  colour  was  immediately  produced.  The 
colour  was  entirely  destroyed,  and  the  liquid  became  colourless,  on  the  addi- 
tion of  two  or  tfiree  drops  of  a  solution  of  bichloride  of  mercury.  A  thin  film 
of  sulphur,  deposited  in  the  experiment,  might  have  been  easily  separated  by 
water,  >but  it  did  not  in  the  least  degree  interfere  with  the  chemical  reaction 
upon  which  the  operation  of  the  test  depended.  Two  drops  of  this 
diluted  acid  were  diffused  in  220  grains  of  distilled  water;  and  each 
grain  of  the  mixture  would  therefore  contain  no  more  than  l-7860th 
(220  -f-  *028)  of  a  grain  of  anhydrous  acid.  In  order  to  compare  the  ef- 
fect of  the  new  with  the  old  tests,  ten  minims  of  this  very  diluted  acid  werep 
tried  with  the  common  Prussian  blue  test.  The  liquid  acquired  a  yellow- 
ish tint;  but  after  several  hours  there  was  no  perceptible  deposit  of  Prus- 
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nan  blue.  Thus  the  ifon-test  failed  entirety  to  detect  the  l*786di  of  a  grain  of 
pniasic  acid  in  ten  minims  of  water.  It  required  one  drachm  and  a  half  of 
this  diluted  acid  (  » l-87th  grain)  to  produce  after  twenty  minutes,  a  percep- 
tible deposit  of  Prussian  blue  of  a  greenish  colour.  A  like  quantity  (ten 
minims)  was  taken,  and  a  solution  of  nitrate  of  silver  added  to  it.  There  was 
only  a  faint  opalescence,  but  no  deposit  of  cyanide  of  silver.  The  silver  test 
therefore  failed  to  detect  the  l-786th  of  a  grain  of  the  acid ;  for  the  produc- 
tion of  a  faint  opalescence  could  not  be  regarded  as  indicative  of  the  presence 
of  the  poison.  The  action  of  the  test  became  apparent  with  one  drachm  of 
this  diluted  acid  ( »  i-131  part  of  a  grain,)  but  still  there  was  no  separaUe 
deposit  of  cyanide  of  silver.  In  this  highly  diluted  condition  there  was  not 
the  least  perceptible  odour  of  the  poison.  Mr.  Hicks  states,  that  by  means  of 
the  silver  test  he  detected  prussic  acid  in  a  mixture  containing  one  minim  of 
Scheele's  acid  to  thirty-two  ounces  (14,080  parts  of  water.^  The  odour  and 
all  other  tests  iaited  to  indicate  it.  (Med.  6az.  xxxvi.  631.)  Two  minima  <^ 
the  diluted  acid  were  now  placed  in  a  watch-glass  with  one  minim  of  diluted 
hydrosulphuret  of  ammonia,  and  gendy  evaporated  to  dryness.  A  drop  of 
the  persulphate  of  iron  added  to  the  residue,  gave  immediately  a  reddish  tint 
indicative  of  the  presence  of  sulphocyanic  acid,  or  a  sulphocyanate.  The 
quantity  of  anhydrous  acid  which  was  here  clearly  detected  by  the  test,  was 
not  more  than  l-3930th  of  a  grain !  (7860  -^  2.)  It  is  evident  therefore  from 
these  results,  that  the  sulphur-test  is  capable  of  indicating  the  presence  of 
prussic  acid  when  no  odour  can  be  perceived,  and  when  tf9e  iron  and  nher  iuU 
faii  to  act  with  any  degree  of  certainty.  The  ntpid  action  of  the  sulphur  test 
may  be  judged  of  by  the  following  facts:  twenty  drops  of  prussic  acid,  so 
diluted  as  to  have  a  strength  in  anhydrous  acid  of  only  0*48  per  cent,  there* 
fore  rather  less  than  one-fourth  the  strength  of  the  London  Pharmacopmiai 
acid,  were  placed  in  a  watch  glass.  On  inverting  over  it  another  watch-glass 
containing  a  drop  of  nitrate  of  silver,  it  was  whitened  immediately ;  a  drop 
of  hydrosulphuret  of  ammonia  was  then  substituted.  By  two  separate  triala, 
sulphocyanate  was  found  to  have  been  formed  in  ten  eecomie^  and  the  effect 
was  very  strong  in  thirty  seconds;  the  quantity  of  anhydrous  prussic  acid  here 
detected  was  •096  gr.,  or  about  l-12th  of  a  grain.  It  would  be  in  general  advisa- 
ble to  expose  the  hydrosulphuret  to  the  vapour  for  one  or  two  minutes,  and 
when  the  acid  is  very  diluted,  for  from  ten  minutes  to  half  an  hour.  The 
following  experiment  will,  however,  show  that  the  absorption  is  extremely 
rapid,  even  when  the  acid  is  much  diluted.  Three  drops  of  the  prussic  acid 
above  employed,  were  diffused  through  two  drachms  of  distilled  water:  no 
odour  whatever  could  be  perceived.  Ten  drops  of  this  mixture  were  placed 
in  a  watch-glass,  and  nitrate  of  silver  was  speedily  whitened  by  the  vapour. 
The  effect  with  hydrosulphuret  of  ammonia  was  distinctly  procured  in  five 
minutes;  the  total  quantity  of  anhydrous  acid  present  in  die  ten  drops  of 
liquid,  did  not  exceed  the  l-473rd  part  of  a  grain!  The  cause  of  this  higfair 
delicate  reaction  of  the  sulphur  test  is,  that  we  obtain  the  residue  in  a  solid, 
and  therefore  in  a  most  concentrated  state.  There  is  no  water  to  dilute  or  do* 
stroy  the  intense  blood-red  colour  characteristic jof  the  sulphocyainate  of  iron. 
Hence  the  chemical  changes  are  most  perfecdy  brought  out  on  the  smallsat 
visible  quantity  of  residue.  The  only  precaution  required  is,  not  to  add  too  much 
of  the  persulphate  of  iron;  a  fractional  paft  of  a  drop  will  commonly  suffice. 
The  salt  of  iron  should  be  used  in  a  concentrated  state,  as  neutral  as  possible, 
and  not  added  until  the  liquid  is  colourless.    (See  Med.  Gaz.  zxxix.  765.) 
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Any  organic  liquid  suspected  to  contain  prussic  acid— *the  matters  first  vo- 
mited, or  the  contents  of  the  stomach  after  death,  may,  under  the  limitations 
already  mentioned  (page  521,  ante,)  have  an,  odour  of  the  poison  perceptible 
to  one  or  more  individuals.  If  the  liquid  has  no  odour  of  prussic  acid,  or  an 
odour  of  some  strongly*smelling  substance,  e.  g.  essential  oil,  still  the  poison 
may  be  present,  and  it  may  be  detected,  if  not  as  a  liquid,  by  the  ordinary  pro- 
cess of  distillation — at  least  by  its  vapour.  With  respect  to  the  evidence  from 
odour  no  better  rule  can  be  given  than  that  contained  in  the  observation  made 
by  Mr.  Baron  Parke  at  the  trial  of  TawelL  ««  The  odour  is  a  proof  of  the  pre- 
sence of  the  poison,  but  the  absence  of  odour  is  no  proof  of  its  absence."  Of 
the  two  processes  to  be  pursued,  that  which  relates  to  the  detection  of  the  t'a- 
jtowr  is  the  more  certain,  and  open  to  the  least  objection.  It  should  always  be 
tried  before  resorting  to  distillation,  because  then  no  plausible  objection  can 
be  raised  on  the  ground  that  prussic  acid  might  have  been  generated  from  a 
decomposition  of  animal  matter  during  the  process.  If  the  poison  be  clearly 
and  unequivocally  detected  by  its  vapour,  there  is  no  necessity  for  resorting  to 
distillation,  except  for  the  purpose  of  determining  the  proportion  of  prussic 
acid  present. 

Deteciion  by  vapour  without  disti/lalion, — The  oiganic  liquid  may  be  placed 
in  a  wide-mouthed  bbttle,  to  which  a  watch-glass  has  been  previously  fitted  as 
a  cover.  The  capacity  of  the  botde  may  be  such  as  to  allow  the  'surface  of 
the  liquid  to  be  within  one  or  two  inches  of  the  concave  sur&ce  of  the  watch- 
glass.  The  solution  of  nitrate  of  silver  is  then  used  as  a  trial-test  in  the  way 
already  described  (page  6475  ante.)  If  the  l-200th  part  of  a  grain  of  prussic 
acid  be  present  and  not  too  largely  diluted,  it  will  be  detected  (at  a  temperature 
of  60^)  by  the  drop  of  nitrate  of  silver  being  converted  into  an  opaque  white 
film  of  cyanide  of  silver,  the  chemical  change  commencing  at  the  margin. 
Ttiis,  if  in  very  small  quantity,  may  be  found  to  be  soluble  in  concentrated 
nitric  acid:  the  solution  is  aided  by  heat  It  might  be  objected,  that  muriatic 
acid  contained  in  the  stomach  would  act  on  the  nitrate  of  silver  in  a  similar 
way,  but  the  results  of  experiments  do  not  bear  out  this  objection.  Having 
mixed  one  drachm  of  pure  fuming  muriatic  acid  with  eight  ounces  of  porter, 
and  placed  a  watoh-glass  three  inches  above  the  level  of  the  liquid,  there  was 
scarcely  any  film  formed  on  the  nitrate  after  half  an  hour;  while  two-thirds  of 
a  grain  of  anhydrous  prussic  acid,  mixed  with  tisht  otmeei  of  porter,  placed 
under  precisely  similar  circumstances,  gave  a  well  defined  deposit  of  cyanide 
of  silver  in  a  quarter  of  an  hoar!  The  proportion  of  muriatic  acid  was  here 
much  larger  than  that  which  exists  naturally  in  the  gastric  secretions,  so  that 
except  in  cases  of  poisoning  by  muriatic  acid,  the  objection  could  not  hold. 
Besides,  chloride  of  silver  is  insoluble  in  boiling  nitric  acid,  ayd  changes  ra- 
pidly when  exposed  to  li^ht ;  the  cyanide  is  soluble,  and  is  but  little  affected 
by  light.  If  bromine  and  iodine  be  present  in  a  free  state,  their  vapours  wiH 
produce  a  film  with  the  salt  of  silver,  but  it  is  of  a  yellowisk-white  colour,  and 
the  presence  of  these  bodies  would  be  at  once  indicated  by  their  peculiar  odour. 
This,  afler  all,  is  merely  employed  as  a  trial-test.  If  the  effect  teke  place 
rapidly  with  the  nitrate  of  silver,  it  will  also  answer  speedily  with  the  sulphur 
and  iron  teste.  (For  the  mode  of  applying  these  see  page  548,  ante.)  In  the 
ease  communicated  to  me  by  Dr.  Cieeghegan  (ante,  page  534,)  the  contente  of 
the  stomach,  after  three  days'  loose  exposure,  gave  perfectly  satisfactory  re- 
sulte  with  the  sulphur  test.  This  test  will  act  unequivocally  where  the  iron- 
test  fails.  Experimente  already  related  show  that  it  is  as  delicate  in  ite  re- 
action for  this  poison,  as  Reinscli*s  pnaoess  is  for  Ae  detectiMi  of  arsenic;  for 
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it  will  indicate  its  presence  when  the  quantity  of  anhydrous  acid  is  no  more 
than  l-4000th  part  of  a  grain!  The  iron-test  also  gives  satisfactory  results: 
thus  I  obtained  a  perceptible  quantity  of  Prussian  blue  from  the  vapour  of 
tw(hthird9  of  a  grain  of  anhydrous  acid  diffused  through  eight  ounces  of  Lon- 
don porter.  In  an  organic  liquid  much  diluted,  the  action  of  these  tests  is  very 
slow.  The  quantity  of  prussic  acid  thus  detected  (like  arsenic  by  Marsh's 
process)  is  of  course  exceedingly  small;  but  on  this  question  I  must  refer  to 
what  has  been  said  at  page  1 17.  The  analyst  may  easily  procure,  by  succes- 
sive experiments,  as  much  Prussian  blue,  or  red  sulphocyanate  of  iron,  as  will 
satisfy  him  that  the  poison  is  really  present:  more  than  this  is  unnecessary. 

Objeciions, — With  regard  to  a  process  so  delicate  as  that  of  the  application 
of  the  sulphur-lent,  it  may  be  a  fair  matter  of  inquiry  whether  there  are  any 
objections  to  the  results  obtained  in  the  absorption  of  the  vapour  of  organic 
liquids  by  the  hydrosulphuret  of  ammonia.  It  is  obvious  that,  for  the  effects 
to  follow,  there  must  be  some  compound  of  cyanogen  capable  of  uniting  with 
sulphur  to  form  sulphocyanic  acid,  and  capable  of  being  evolved  from  a  liquid 
at  common  temperatures  in  a  few  seconds.  So  far  as  I  am  aware,  no  such 
body  exists.  If  it  did,  and  these  results  were  obtained,  they  would  still  furnish 
a  proof  of  its  containmg  a  powerful  poison— cyanogen.  Thus  when  prussic 
acid  was  mixed  with  bromine  and  iodine,  the  action  of  the  silver-test  was  ob- 
scured, while  the  sulphur-test  acted  perfectly;  but  these  co^npounds,  the  bro- 
mide and  iodide  of  cyanogen,  are  well  characterized  by  other  properties,  and, 
owing  to  their  peculiar  and  powerful  odour,  they  can  never  be  confounded 
with  hydrocyanic  acid  The  preliminary  test  of  nitrate  of  silver  will  besides 
be  of  service  in  certain  cases  which  might  present  some  apparently  ambiguous 
results.  The  9ulphocyamc  acid  exists  in  the  saliva ;  but  as  it  is  combined  with 
a  base,  it  cannot  be  volatilized  at  common  temperature  so  as  to  mix  with  the 
hydrosulphuret)  and  lead  to  error.  As  white  mustard  contains  a  principle. 
{sviplwuinapisin)  capable  of  being  converted  to  sulphocyanic  acid,  a  quantity 
of  Uie  seed  was  bruised,  placed  in  a  watch-glass,  and  exposed  to  hydrosul- 
phuret of  ammonia.  The  pulp  immediately  acquired  a  yellowish  tint  from  the 
vapour  of  the  ammonia,  but  after  a  quarter  of  an  hour's  exposure,  the  hydro- 
sulphuret left  no  sulphocyanate  on  evaporation.  With  respect  to  the  iron-lett, 
it  is  open  to  no  objection,  since  Prussian  blue  cannot  be  procured,  under  the 
same  circumstances,  from  any  other  vapour  except  that  of  prussic  acid. 

Detection  after  long  periods, — Provided  the  organic  liquid  has  not  been 
too  frequently  exposed  to  air,  as  under  circumstances  which  would  allow  ef 
evaporation,  the  poison  may  be  discovered  after  very  long  periods.  I  have 
thus  detected  it,  when  in  small  quantity,  in  porter  after  3ie  lapse  of  twelve 
months.  Even  the  admixture  with  animal  substances  in  a  state  of  decomposi* 
(ion,  does  not  prevent  its  detection  by  this  process.  As  a  proof  of  this, 
the  following  experiment  may  be  mentioned.  The  putriffed  contents  of  the 
stomach  of  a  female,  who  had  died  under  a  suspicion  of  irritant  poisoning 
about  three  weeks  before,  were  taken  for  the  purpose  of  trial.  The  odour 
was  highly  offensive ;  acetate  of  lead  was  immediately  blackened  by  the 
vapour,  and  the  trial  test  of  silver  was  also  blackened ;  consequendy  in  this 
case  it  could  not  be  used  for  the  preliminary  detection  of  prussic  acid.  To 
one  drachm  of  this  offensive  liquid,  one  drop  of  the  acid  already  employed 
(as  '014  or  l-71st  of  a  grain  of  anhydrous  prussic  acid)  was  added,  and  a 
watch-glass,  with  hydrosulphuret  of  ammonia,  was  placed  over  it.  In  a  few 
minutes  the  presence  of  prussic  acid  was  most  satisfactorily  detected.  ,  To  an 
equal  portion  of  decomposed  vomited  matter,  consisting  of  blood,  mucus,  bile, 
and  other  substances,  a  similar  quantity  of  the  acid  was  added;  and. when 
the  hydrosulphuret  was  exposed  to  the  vapour,  the  results  obtained  were 
equally  satisfactory.    Nitrate  of  silver,  for  the  reason  above  stated,  could  not 
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be  safely  employed  in  this  case.  Thus,  then,  the  actual  presence  of  sulphu- 
retted hydrogen  in  the  contents  of  the  stomach,  from  decomposition,  does  not 
interfere  with  the  action  of  the  sulphur-  while  it  entirely  destroys  that  of  the 
silver-  and  iron-tests. 

Defection  by  distillafion, — ^This  process  was  originally  suggested  by  Las- 
saigne.  The  organic  liquid  may  be  distilled  in  a  water  bath,  at  212°,  and 
about  one-sixth  or  one-eighth  of  the  contents  of  the  retort  coUected  in  a  re- 
ceiver kept  cool  by  water.  The  tests  may  now  be  applied  to  the  distilled 
liquid.  If  the  trial  tests  indicate  that  the  quantity  of  poison  is  small,  a  solu- 
tion of  nitrate  of  silver  or  caustic  potash  may  be  placed  in  the  receiver,  to  fix 
the  acid  as  it  distils  over ;  Prussian  blue  may  then  be  procured  in  the  way 
described,  or  the  vapour  may  be  at  once  absorbed  by  hydrosulphuret  of  am- 
monia .  in  the  receiver,  and  the  liquid  evaporated  to  obtain  sulphocyanate* 
Prussie  acid  has  been  found  in  die  stomach  by  distillation,  so  late  as  seven 
days  after  death,  although  the  odour  could  not  be  perceived  before  distillation. 
(Case  of  Ramusy  ante,  p.  521.)  Orfila  is  said  to  have  discovered  it  eight  d2Lys 
after  death  in  the  cases  of  the  Parisian  epileptics,,  but  he  merely  slates  he 
perceived  an  odour  of  bitter  almonds,  not  that  he  obtained  the  poison  by  dis- 
tillation !  (See  p.  645.^  In  a  case  in  which  three  drachms  had  been  taken, 
I  could  neither  detect  tne  acid  by  the  odour  nor  by  the  most  careful  distilla- 
tion, twelve  days  affer  death.  (Guy's  H.  R.,  April  1845.)  Mr.  West  states 
that  he  was  able  to  detect  prussie  acid,  on  distillation,  by  the  odour  and  the 
silver  and  iron  tests,  twenty-three  days  after  death  ;  almough  no  pains  had 
been  taken  to  ensure  its  preservation,  and  not  more  than  four-tenths  of  a  grain 
of  anhydrqus  acid  eonld  have  originally  existed  in  the  contents  of  the  sto-  . 
mach!  (Prov.  ]tf ed.  Jour.,  July  23,  1845.)  It  is  impossible  to  reconcile 
these  discordant  results ;  but  the  vapour-tests  clearly  proye  that  the  acid  is 
^ways  eseaping  from  the  organic  liquid  holding  ii.  If  sulphutretted  hydrogen 
or  hydrosulphuret  of  ammonia  be  present  in  the  liquid,  it  is  liable  to  be  dis- 
tilled over,  and  completely  obscure  the  results.  There  is  also  another  singu- 
lar source  of  fallacy  brought  to  light  by  the  discovery  of  the  sulphur  test- 
namely,  that  if  hydrosulphuret  of  ammonia,  or  any  alkaline  sulphuret,  were 
present  in  the  organic  liquid,  the  prussie  acid  would  be  lost  by  conversion  to 
a  soluble  sulphocyanate.  Before  proceeding  to  distillation,  therefore,  it  is  ad- 
visable to  test  the  liquid  for  sulphur  and  ammonia  : — the  first  may  be  detected 
by  inverting  over  a  portion,  a  watch-glass  containing  a  drop  of  the  acetate  of 
lead:  if  sulphur  be  present  in  a  volatile  state,  the  salt  is  immediately  black- 
ened. The  alkalinity  of  the  liquid,  and  its  odour,  will  indicate  the  ammonia. 
It  is  certain  that  this  distillatory  process  may  fail  from  various  causes,  when 
that  applied  to  Ae  detection  of  tne  vapourr  will  succeed.  Under  the  distillatory 
process,  the  poison  is  necessarily  difiused  through  a  large  quantity  of  water.  I 
have,  nevertheless,  found  that  it  was  easy  to  detect  and  separate  by  distilla- 
tion only  two-thrirds  of  a  grain  of  anhydrous  acid  diffused  in  eight  ounces  of 
liOndon  porter ;  but  the  process  by  testing  the  vapour  is  far  more  delicate  than 
this.  Mr.  West  detected  the  vapour  of  prussie  acid  in  the  blood  by  the  use 
of  the  nitrate  of  silver,  but  could  not  separate  any  by  distillation.  (Prov. 
Med.  ^our.,  July  1845.)  Mr.  Hicks  informs  me  that  in  some  of  his  experi- 
ments the  distillatory  process  entirely  failed,  and  that  he  could  only  detect  the 
poison  by  the  method  above  described.  On  one  occasion  he  mixed  thirty 
drops  of  Scheele's  acid  («  1*12  gr.  anhydrous)  with  half  a  pint  of  porter,  and 
poured  the  mixture  into  the  stomach  of  a  recendy  dead  subject.  After  two 
days  he  examined  the  contents,  but  neither  himself  nor  seyeral  persons  pre- 
sent could  detect  any  smell  whatever  of  prussie  acid.  However,  in  a  quar- 
ter of  an  hour,  satisfactory  evidence  of  its  presence  was  procured  by  the  ab- 
sorption of  its  vapour  by  nitrate  of  silver.   (See  Medical  Gazette,  jjxvu  689.) 
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Mr.  Hickfl  forwarded  to  me  one-half  of  the  liquid,  and  my  results  confirmed 
his.  What  a  commentary  does  this  experiment  furnish  on  the  sophistry 
allowed  to  he  put  forward  in  defence,  as  received  medical  doctrine,  at  TawdPs 
trial !  (p.  544.)  This  process,  like  that  of  the  vapour  process,  is  open  to  the 
objection^  that  a  soluble  cyanide  (potassium)  may  produce  precisely  similar 
results.  This,  however,  is  merely  substituting  one  poison  (ejusdem  generis) 
for  another.  The  presence  of  potassium  mignt  be  determined  by  neutra- 
lizing a  portion  of  Uie  liquid  with  muriatic  acid,  and  evaporating  to  obtain 
chloride  of  potassium. 

Absorption  of  prvanc  acid. — There  can  ,be  no  doubt  that  prussic  acid  is 
(U)sorbedf  and  enters  into  the  blood :  it  thus  penetrates  all  the  tissues  of  the 
body ;  and  from  the  great  diffusibility  of  the  vapour,  the  odour  may  be  percep- 
tible in  cavities  and  oigans  remote  from  the  stomach,  even  before  thi&  viscus 
has  been  opened.  The  presence  of  the  odour,  but  especially  of  the  poison,  in 
the  blood,  furnishes  strong  evidence  of  poisoning :  the  odour  is  only  likely  to 
be  met  with  in  this  liquid  in  very  recent  cases.  Prussic  acid  has  been  detected 
in  the  blood  and  viscera  of  animals  poisoned  with  it,  by  the  old  process  of 
distillation.  Krimer  some  years  since  discovered  h  in  the  blood  of  an  animal 
which  was  killed  by  the  poison  in  thirty-six  seconds :  the  analysis  was  made 
by  distilling  the  liquid  to  dryness.  Heller  states  that  he  detected  it  in  most 
of  the  soft  organs,  as  well  as  in  the  blood,  by  digesting  them  in  a  small  quantity 
of  potash,  and  then  adding  a  salt  of  iron  and  muriatic  aci^.  (Archiv.  fur  phys. 
Chem.  1845,  i.  and  ii.  143.)  As  a  proof  of  its  absorption  and  universaJ  di^ 
fusion,  the  following  experiment,  performed  by  Mr.  Hicks,  may  be  adduced. 
He  poisoned  a  cat  with  twenty  minims  of  Scbeele's  acid.  Eight  hours  aAer 
death  the  body  was  examined.  A  small  aperture  was  made  in  the  chest,  and 
a  watch-glass,  containing  a  few  drops  of  nitrate  of  silver,  was  accurately  fitted 
over  it.  In  half  an  hour  there  was  a  perceptible  white  margin,  and  in  anbonr 
the  whole  of  the  nitrate  had  been  converted  to  a  white  film,  proved  to  be 
cyanide  of  silver  by  its  insolubility  in  cold,  and  its  solubility  in  boiling  nitric 
acid.  The  whole  of  the  contents  of  the  chest,  placed  in  a  botde,  gave  out  a 
vapour  which  readily  produced  cyanide  of  silver  and  Prussian  blue  with  the 
respective  tests.  (Med.  6az.  xxxvi.  632.) 

Detection  ofprugiic  acid  in  the  tissues. — ^The  poison  may  be  easily  detected 
in  the  blood,  secretions,  or  any  of  the  soft  oigans^  by  placing  them  in  a  botde, 
and  collecting  the  vapour  in  the  way  already  described  (ante,  p.  683.)  This 
will  be  found  to  be  far  more  convenient  and  satisfactory  than  the  process  by 
distillation.  In  the  case  of  a  dog  poisoned  by  prussic  acid,  Mr.  Hicks  brought 
me  the  stomach  after  it  had  been  exposed  twenty-four  hours,  and  thoroughlj 
washed  under  a  current  of  water,  and  yet  the  poison  was  readily  detected  by 
placing  the  whole  organ  in  a  botde,  and  absorbing  the  vapour  by  nitrate  of 
silver.  This  shows  how  completely  the  animal  tissues  are  penetrated  by 
prussic  acid,  and  how  firmly  it  is  retained  by  them.  The  poison  has  been 
thus  discovered  in  the  blood  and  the  serous  exhalation  of  the  chest. 

The  poison  not  defected, — The  causes  of  the  failure  of  chemical  analysis 
have  been  already  explained  in  speaking  of  the  loss  of  odour.  The  principal 
of  these  during  life  are  absorption  and  elimination,  and  afler  death,  evapoia- 
tion.  The  distilled  liquid  of  the  stomach  of  a  dog  poisoned  by  prussic  add 
gave  clear  evidence  by  all  the  tests  one  day,  but  after  loose  exposure  no  trace 
of  the  acid  could  be  detected  in  it  the  following  day.  I  am  not  awafe  of  any 
case  in  which  the  poison  has  been  detected  for  a  longer  period  than  that  de- 
scribed by  Mr.  West  fante,  p.  655) — ^twenty-three  days.  AH  tijaces  of  the  acid 
arc  generally  lost  in  about  one-half  of  this  period.  A  question  may  here  arise, 
whether  it  might  not  be  fixed  by  alkalies,  such  as  anmionia,  from  putrefaction; 
but  the  combination  of  prussic  acid  with  an  alkali  does  not  prevent  the  continual 
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evolution  of  the  vapour,  as  the  following  experiment  with  the  sulphur  test  will 
prove.  To  one  drop  of  prussic  acid  (1'4  per  cent,)  two  drops  of  a  moderately 
strong  solution  of  ammonia  were  added:  the  liquid  was  strongly  alkaline. 
Nitrate  of  silver  was  rendered  opaque  by  its  vapour,  and  the  hydrosulphuret 
gave  the  usual  evidence  of  prusaic  acid  in  a  few  minutes.  W}ien  a  very  large 
excess  of  strong  solution  of  ammonia  was  added,  there  was  no  effect  on  ex- 
posing to  the  vapour,  the  nitrate  of  silver  and  the  hydrosulphuret;  but  by 
diluting  the  liquid,  and  then  acidulating  it  with  diluted  sulphuric  acid,  satisfac- 
tory results  were  obtained  with  both  tests  in  a  few  minutes. 

Value  of  evidence  from  the  detection  of  prussic  acid  in  the  stomach  and  in 
the  tissues, — Is  the  discovery  of  prussic  acid  in  the  stomach  of  a  person,  a 
proof  that  death  has  been  caused  by  it?  As  a.  general  rule,  we  should  be 
justified  in  answering  this  question  in  the  affirmative :  as  less  than  a  grain  may 
destroy  life.  It  has  been  suggested  that  the  poison  might  be  introduced  or 
spontaneously  generated  after  death ;  but  if  such  improbable  speculations  as 
these  are  to  restrict  medical  evidence,  no  certainty  can  ever  be  obtained.  We 
do  not  here  meet  with  the  objection  which  applies  to  most  other  poisons,  that 
the  patient  may  have  been  cut  off  by  disease  supervening  after  it  has  been 
taken;  since  if  the  poison  operate  fatally  at  aU,  it  is  m  the  course  of  a  few 
minutes.  Latent  diseases  of  the  heart  and  brain-  might,  it  is  true,  by  a  coinci- 
dence cut  short  life ;  the  circumstances  of  the  case  may,  however,  be  such  as 
to  remove  any  supposition  of  this  kind.  The  detection  of  the  acid  in  th« 
tissues,  in  a  remote  organ,  or  in  the  blood,  would  render  it  absolutely  certain 
that  it  had  been  taken  mto  the  body  during  life.  When  two  or  more  poisons 
are  found  in  the  stomach,  and  one  is  prussic  acid,  there  can  be  no  reason  to 
hesitate  in  assigning  death  to  the  Ibtter.  In  a  case  which  occurred  in  1837-8, 
prussic  acid  anci  arsenic  were  found  in  the  stomach  after  death.  In  another, 
communicated  to  me  by  Mr.  Clbrftson,  formerly  a  pupil  at  Gtiy's  Hospital, 
the  mixture  taken  by  the  deceased  consisted  of  brandy,  opium,,  arsenic,  and 
prussic  acid.  The  witness  must  therefore  be  prepared  for  these  cases  of  com- 
pound poisoning,  and  the  questions  arising  out  of  them.  Prussic  acid,  accord-^ 
ing  to  die  quantity  discovered,  must  not  only  be  regarded  as  the  cause  of  death, 
but  as  the  poison  last  taken,  unless  there  be  reason  to  suppose  that  the  whol^ 
of  the  poisons  were  swallowed  in  one  mixture. 

Spontaneous  production  of  prussic  acid. — If '  the  analyst,  confined  his  pro- 
cesses to  the  detection  of  free  prussic*acid  in  the  stomach,  it  might  be  objected 
to  his  results  that  the  poison  was  spontaiteously  generated:  If  he  detected  it 
only  after  distillation,  it  might  be  alleged  that  the  heat  employed  reacted  on 
organic  matter  and  produced  it.  Supposing  that  the  presence  of  the  poison 
has  been  determined  in  the  blood  and  remote  viscera  hjiHtie  vapour  tests,  it  is 
obvious  that  the  objection  at  once  faHs  to  thegrotnd*.  This  part  of  the  evi- 
dence may  be  neglected,  or  it  may  fail':  hence  it  is  necessary  to  eonsidisr 
whether  prussic  acid  can  be  spontaneously  generated'  under  any  circum- 
stances, in  organic  liquids  or  in  the  body,  within  a  few  days  after  death. 

That  this  acid  is  a  product  in  various  chemical  processes  is  undoubted;  thus 
it  appears  to  be  formed  at  a  high  temperature  by  the  reaction  of  nitric  acid  on 
alcohol  (see  ante,  p.  610,)  as  well  as  in  other  cases.  No  one  has  yet  suggested 
that  there  is  normal  prussic  acid  m  the  body :  hence  ^  whole  question  turns 
upon  the  chemical  possibility  of  its  spontaneous  generation  from  articles  of  food 
or  other  substances  which  may  be*  contained'  ih  the  stomach.  That  the  acid 
should  be  thus  produced  without  the  aid  of  heat,  has  not,  so  far  as  I  am  aware, 
been  asserted;  and  if  it  were  liable  to  be  produced  by  heat  during  distillation, 
it  is  obvious  that  those  who  are  engaged  in  medicolegal  researches  would  be 
continually  meeting  with  it  as  a  product.    There  is  nothing  to  bear  out  such 
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an  hypothesis  in  the  works  of  the  most  eminent  writers  on  toxicology.  If  the 
organic  liquid  contained  any  of  the  kernels  of  certain  fniits,  the  pulp  of  the 
black  cherry,  or  substances  which  are  known  to  furnish  pmssic  acid  by  mere' 
contact  with  water,  the  poison  would  be  undoubtedly  procured  by  distillatioa; 
but  the  result  is  then  artificial,  and  cannot  constitute  a  valid  objection  to  the 
chemical  processes  employed.  Orfila  admits  that  the  secretion  of  the  axills 
may  occasionally  have  an  odour  of  prussic  acid ;  but  there  are  many  fallacies 
connected  with  a  reliance  on  odour.  He  also  believes  it  to  be  possible  that 
prussic  acid  may  be  a  product  of  decomposition  in  the  dead  body,  like  acetic 
acid  or  ammonia,  or,  at  any  rate,  that  putrefaction  may  engender  some  com- 
pound which  will  give  with  the  different  tests  all  the  reactions  of  prussic  add. 
(Toxicologic,  ii.  323.)  This  is  put  as  a  bare  possibility  from  analogy ;  sad 
as  a  corrective  to  the  doubt  thus  thrown  on  chemical  evidence,  he  says  the  ob- 
jection is  inadmissible  when  the  individual  has  died  uiider  the  symptoms  of 
poisoning  by  prussic  acid,  and  when  the  appearances  in  the  body  are  like  those 
caused  by  this  poison !  This,  however,  would  not  meet  those  cases  where 
nothing  was  known  concerning  the  symptoms.  He  further  states  that  if  the 
organic  liquid  is  not  much  decomposed,  and  only  a  gentle  heat  is  applied 
durine  distillation,  the  objection  cannot  hold,  because  the  poison  is  not  ob- 
tained under  these  circumstances.  Oriila  does  not,  however,  adduce  a  siurie 
fact  in  support  of  his  views;  and  the  result  of  the  only  experiment  which  ae 
mentions  is  decidedly  againjstthem.  He  obtained  from  the  distillation  of  partially 
decomposed  matters  a  liquid  of  a  fetid  odour,  somttimejt  precipitable  by  nitraie  of 
silver,  the  precipitate  being  soluble  in  nitric  acid.  The  liquid  gave  a  greenish 
precipitate  with  sulphate  of  iron  and  potash,  which  disappeared  entirely  op 
adding  muriatic  acid,  without  leaving  a  trace  of  Prussian  blue.  {Toxicologie,ii.* 
813.)  It  is  easy  to  perceive  that  there  is  not  here  a  single  chemical  cluuracter 
of  prussic  acid. 

M.  Bonjean,  of  Chambery,  has  recently  examined  this  question.  After 
stating  what  is  a  well-known  fact,  but  quite  irrelevant  to  the  present  que8tioB» 
that  organic  substances  at  a  high  temperature  (a  red.  heat)  produce  cyanogOD 
compounds,  he  gives  the  results  of  some  experiments  on  the  distillation  of  beef 
with  water,  and  of  the  pure  blood  of  the  ox ;  also  of  various  mixtures  of  or- 
ganic matters  and  of  animal  matters,  in  a  state  of  putrefaction  (op.  cit  54 ;)  but  in 
not  one  instance  was  prussic  acid  proved  to  exist,  except  when  a  substance  eon- 
taining  it  had  been  added !  The  results  of  experiments  do  not,  therefore,  bear 
out  this  hypothesis ;  and  if  analogy  is  to  be  substituted  for  proof  in  its  favoar, 
there  is  nothing  to  prevent  the  admission  of  the  spontaneoua  producdon  of 
morphia,  strychnia,  and  other  organic  poisons !  The  alleged  production  of 
prussic  acid  by  the  distillation  of  organic  matter  under  a  temperature  of  312^ 
appears,  therefore,  to  be  an  unfounded  objection.  During  the  last  seventeen 
years,  I  have  distilled  the  contents  of  numerous  stomachs,  in  all  states  of  de- 
composition,— organic  liquids,  such  as  porter,  milk,  gruel,  either  mouldy  or 
putrid,  without  in  any  one  instance  finding  the  slightest  trace  of  prussic  acid 
in  the  distilled  liquids,  either  by  the  odour  or  by  the  usual  tests ;  and  it  ^ 
pears  to  me  that  until  some  unequivocal  results  in  support  of  this  hypothesis 
be  forthcomii^,  a  medical  witness*  would  be  fully  justified  in  rejecting  it  as  an 
unfounded  assumptioik 

When  the  stomach  contains  matters  from  which  pussic  acid  is  known  to  be 
chemically  producible  by  simple  admixture  with  water,  with  or  without  the 
application  of  heat,  the  case  is  difierent.  It  then  becomes  a  question,  whedier 
the  quantity  of  prussic  acid  which  these  substances  are  capable  of  J^ldii^i 
bears  any  proportion  to  the  actual  quantity  detected.  One  bitter  &lmop^  ""^ 
give  a  perceptible  quantity  of  Prussian  blue,  when  the  pulp  is  triturated  witheold 
water,  and  treated  with  sulphate  of  iron  and  potash  in  die  usual  way;  but  toe 
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blue  colour  only  becomes  Tisible  in  the  midst  of  the  white  pulp,  afler  some 
hours.  Distillation  is  not  necessary  for  the  production  of  the  poison  ia  this 
case;  for  the  results  ia  easily  obtained  at  a  temperature  of  60°.  It  is  saidito 
have  been  found  by  Dr.  Witling  as  a  fqpontaneous  product  of  the  decay  of  un- 
sound cheese.  Dr.  Christison  states  on  the  authority  of  Dr.  Witling.  (756«) 
In  one  experiment  I  examined  230  grains  of  decayed  cheese,  by  digesting  it  in 
a  small  quanti^  of  distilled  water,  end  gently  distilling  the-  mixture.  The 
liquid  thus  obtained  had  the  odour  of  decayed  cheese,  and  contained  ammonia^ 
but  not  the  slightest  trace  of  prussic  acid  could  be  detected  in  it  by  the  most 
delicate  tests.  This  experiment  was  repeated  with  Stilton  and  other  cheeses> 
in  various  states  of  decay ;  but  even  the  sulphui>test  failed  to  show  that  any 
portion  of  prussic  acid  was  present.  Large  quantities  of  decayed  cheese  are 
sold  to  the  poor  in  London,  but  we  never  hear  of  any  effects  like  those  caused: 
by  prussic  acid  resulting  from  its  use.  I  have  found  such  cheese  to  be  of  at 
brown  colour,  of  a  highly  offensive  odour,  and  possessing  an  acrid  bitter  taste.. 
The  decayed  portion  of  the  better  kinds  of  cheese,  in  all  stages  of  animal  de- 
comjposition,  and  covered  with  vegetable  growths,  are,  it  is  well  known,  eaten, 
by  the  epicure  also  without  accident.  If  prussic  acid  were  produced  as  it  is 
alleged,  nothing  could  prevent  its  volatUization  as  rapidly  as  it  was  formed,, 
unless  it  was  pretended  that  the  acid  was  fixed!  It  appeara  to  me  from  these 
facts  that  Dr.  Witlinff*s  statement  requires  corroboration  before  it  can  be  re- 
ceived. Unsound  cheese  may  act  as  an  irritant  (ante,  p.  445,)  but  its  poison- 
ous effects  are  then  not  due  to  the  presence  of  prussic  acid.  ^See  also  Med. 
Oaz.  xxxvi.  328.)  The  eigot  of  rye  is  said  to  contain  prussic  acid  by  one 
chemist,  but  this  statement  nas  been  denied  by  another:  the  question,  there- 
fore, remains  unsettled. 

Notwithstanding  the  enture  absence  of  proof  that  prussic  acid  is  generated;, 
either  at  common  temperatures  or  at  the  heat  of  distillation  (212%)  it  is  neces- 
sary to  state  that  a  salt  (sulphocyanide  of  potassium)  containing  cyanogen,, 
exists  in  minute  traces  in  ^e  saliva.  This  may  possibly  he  mixed,  with  the 
contents  or  the  stomach  (page  505,  ante,)  and  yield  prussic  acid,  not  on  sim- 
ple distillation  but  by  distillation  with  an  acid.  In  answer  to  this  it  may  be 
stated  that  if  the  vapour  tests  had  given  the  usual  results,  the  objection 
could  not  hold,  because  the  sulphocyanic  is  a  fixed  acid  and  in  a  state  of  com- 
bination, but  experiment  shows  that  the  objection  is  wholly  unfounded.  On 
distilling  a  strong  solution  of  the  sulphocyanide  with  sulphuric  acid,  at  a  gen- 
tle heat,  no  prussic  acid  could  be  procured :  the  distilled  liquid  consisted 
simply  of  sulphocyanic  acid,  sulphur,  and  sulphuretted  hydrogen.  This  hy- 
pothetical objection  was  taken  at  TaiwtWg  trial  to  the  chemical  evidence,  but 
as  the  above  facts  show,  there  is  not  the  slightest  foundation  for  it.  If  it  were 
true,  a  human  stomach  would  always  contain  prussic  acid  from  the  reaction  of 
the  muriatic  acid  in  the  gastric  secretions  on  the  sulphocyanide  contained  in 
the  saliva ! 

QUANTITATIVB  ANALYSIS. 

It  is  oAen  a  matter  of  great  importance^  to  ascertain  the  strength  of  the 
prussic  acid  taken !  and  it  is  much  more  satisfactory  to  determine  this  point 
by  chemical  processes,  than  by  giving  the  jwison  to  dogs  or  rabbits,  and  noting 
how  bng  a  time  it  requires  for  a  certain  dose  to  destroy  life,  or  by  assuming 
its  strength  from  its  name.  In  performing  this  experiment,  it  is  necessary  to 
precipitate  a  weighed  quantity  of  the  acid  entirely  by  solution  of  nitrate  of 
silver,  and  wash  and  dry  the  precipitate  in  a  water-bath  until  it  no  longer 
loses  weight  One  hundred  grains  of  cyanide  of  silver  are  equivalent  to  20*14 
grains  of  anhydrous  prussic  acid ;  this  is  in  the  proportion  of  about  one-fifth, 
so  that  die  weight  of  the  dried  cyanide,  divided  by  five,  gives  with  sufficient 
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accuracy  for  common  purposes,  the  quantity  of  anhydrous  prussic  acid  pre- 
sent. One  hundred  gprains  of  the  London  Pharmacopatal  acid  should  there- 
fore yield  ten  grains  of  cyanide  of  silver,  and  of  Sehede^B  acid  from  twenty 
to  twenty-five  grains.  Before  making  the  calculation  it  is  most  important  that 
the  cyanide  of  silver  should  be  thoroughly  dhed.  It  holds  water  very  tena- 
ciously, and  unless  this  be  entirely  expelled,  a  very  erroneous  opinion  may 
be  formed  of  the  strength  of  the  acid  examined.  It  may  be  also  necessary 
to  determine  how  much  of  the  acid  exists  in  the  stomach  or  in  a  liquid  re- 
quiring analysis.  The  whole,  or  if  large,  a  fractional  part  of  the  liquid, 
should  be  distilled,  and  the  clear  product  treated  in  a  similar  way. 
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• 

General  jR/warA:j?.— Hydrocyanic  acid  is  as  fatal  to  animal  life  when  com- 
bined with  alkaline  bases,  as  when  it  is  free.  Thus,  the  same  quantity  of 
diluted  prussic  acid  will  kill  a  dog,  whether  it  be  given  in  a  pure  state,  or  com- 
bined with  ammonia  or  potash  (Orfila,  ii.  202.)  Hence,  ammonia  cannot 
be  regarded  as  a  chemical  antidote  in  cases  of  poisoning  by  prussic  acid,  but 
merely  as  a  stimulant.  Alkalies  have  not  even,  the  power  of  fixing  the  acid, 
a  fact  proved  by  the  ready  action  of  the  vapour-tests  on  all  the  salts  of  hydro- 
cyanic acid.  This,  question  arose  in  the  case  of  Reg.  v.  Cronin,  C.  C.  C. 
1647.  The  prisoner  had  prescribed  aromatic  spirits  of  ammonia  with  prussic 
acid,  and  the  question  was,  whether  the  poison  would  become  thereby  in  any 
degree  disarmed  of  its  virulence.  The  answer  was  certainly  in  the  negative, 
as  the  rapid  death  of  the  female  proved.  When  mixed  with  an  alkaline  base, 
such  as  ammonia,  prussic  acid  is  liable  to  undergo  speedy  decomposition.  It 
becomes  yellow,  then  brown,  and  finally,  almost  black,  a  thick  black  sedi- 
ment being  formed  in  it.  This  change  is,,  however,  only  partial :  in  one 
specimen  thus  altered,  I  found  a  laige  quantity  of  free  prussic  acid  after  two 
years.  The  change  is  not  observed  to  take  place  when  the  prussic  acid 
bears  a  smail  proportion  to  the  base,  or  vice  versH ;  nor  does  it  so  readily  oc- 
cur when  the  prussic  acid  is  diluted. 

The  only  saline  compound  of  prussic  acid  which  is  of  any  practical  interest 
as  a  poison,  is  the  Cyanide  of  Potassium. 
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CYANroE  OF  POTASSIUM. 

This  is  one  of  the  most  fonnidable  poisons  known  to  chemists.  It  has  led 
to  the  destruction  of  life  in  several  instances  within  the  last  few  years,  chiefly 
owing  to  its  having  been  administered  by  mistake  for  other  medicinal  prepara* 
tions. 

The  Sthptohs  which  it  produces  are  similar  to  those  occasioned  by  prus- 
sic  acid : — spasmodic  respiration,  convulsions,  with  tetanic  stiffness  of  the 
limbs  and  trunk.  They  appear  in  a  few  seconds  or  minutes,  and  run  through 
their  course  with  great  rapidity.  Orfila  found  that  four  grains  and  a  half  dis- 
solved in  water,  and  injected  into  the  pharynx  of  a  dog,  produced  well-marked 
symptoms  in  ten  seconds  ;  and  there  was  convulsive  respiration,  followed  by 
apparent  death  in  five  minutes.  Vomiting  of  a  liquid  smelling  strongly  of 
prussic  acid  took  place,  and  the  animal  died  in  eleven  minutes.  M.  Bonjean 
gave  to  a  rabbit  8-101^  of  a  grain  of  cyanide  of  potassium  dissolved  in  a 
small  quantity  of  water.  The  animal  had  a  violent  convulsive  fit,  and  died 
before  it  could  completely  tiwallow  the  poison.  This  gentleman  found  that 
animals  to  which  this  poison  was  given  invariably  had  convulsions,  tetanic 
spasms,  and  abdominal  respiration.  When  administered  with  some  kinds  of 
white  wine  containing  iron,  he  found  that  it  gave  a  blueish  tinge  to  the  mu- 
cous membrane  of  the  alimentary  canal.  (Faits  Ghimiques  rel.  A  I'Emp.  par 
FAcide  Prussique,  1848,  p.  30.)  Bischoff  states  that  a  titmouse  was  kiUed 
in  half  a  minute  by  1-1 8th  of  a  grain  of  the  cyanide  placed  on  the  tongue, 
and  that  a  guinea-pig  died  in  violent  convulsions  in  a  few  minutes  from  a 
grain  and  a  half  placed  on  the  tongue.  (Oanstatt's  Jahresbericht,  1844.  B. 
▼.p.  292.) 

Post-mortem  apfbarancss.— The  great  rapidity  of  death  renders  it  un- 
likely that  any  well-marked  appearances  should  be  met  with.  In  animals, 
diere  has  been  in  the  body,  when  examined  recently  after  death,  an  odoor 
of  prussic  acid :  this  has  been  also  observed  in  the  brain.  With  this  there 
was  an  ecchymosed  condition  of  the  mucous  membrane  of  the  stomach,  and 
congestion  of  the  cerebral  vessels  with  dark-coloured  blood.  (See  Ann. 
d'Hyg.  1843,  i.  400^ 

The  Cyanide  of  rotassium  is  much  used  on  the  continent  as  a  medicine, 
and  it  has  lately  occasioned  the  death  of  a  person  at  St.  Malo,  under  the 
following  circumstances.  A  physician  prescribed  for  the  deceased,  rather 
more  than  one  drachm  of  the  cyanide  in  two  ounces  and  a  half  of  orange- 
flower  water  and  S3nrup ;  and  of  this  mixture,  three  table-spoonfuls  were  to 
be  taken  daily.  It  seems  that  only  one  table-spoonful  was  taken,  and  the 
patient  died  in  three  quarters  of  an  hour.  Noue  of  the  poison  was  found 
in  the  stomach ;  but  a  portion  of  the  mixture  from  which  the  first  dose  had 
been  taken  was  examined,  and  found  to  contain  the  cyanide  of  potassium.  A 
criminal  procedure  was  instituted  against  the  physician,  and  he  was  fined 
and  imprisoned.  MM.  Malaguti,  Sarzeau,  and  Guyot,  who  gave  evidence  on 
he  occasion,  stated  that  they  found  no  trace  of  the  poison  in  the  body,— 
diat  the  cyanide  was  pure,  and  only  one  table-spoonful  was  missing  firom 
the  bottle.  They  further  stated,  that  a  dog  was  killed  in  a  few  minutes 
after  taking  less  than  three  grains  of  the  cyanide  in  solution,  and  that  the 
largest  medicinal  (?)  dose  to  a  human  being  was  five-sixths  of  a  grain.  The 
mixture  in  this  case,  contained  about  three  grains  of  the  cyanide  in  one  drachm : 
therefore  had  teaspoonfuls  been  taken  by  the  deceased,  the  quantity  would 
have  been  quite  sufficient  to  destroy  life.     The  medicine  had  evidently  been 

Srescribed  by  a  person  totally  ignorant  of  its  poisonous  properties.    (Ann. 
'Hyg.  1843,  i.  413.)    Another  case  occurred  at  Breslau  in  January  1842,  in 
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whiph  a  man,  aged  thirty,  died  in  a  quarter  of  an  hour  after  taking  a  dose  of 
mixture  which  had  heen  prescribed  for  him  by  his  medical  attendant,  under 
all  the  symptoms  of  poisoning  by  prussic  acid.  (Henke*s  Zeitchrift  der  S. 
A.,  1843,  p.  7.]  The  mistake  here  arose  from  those  unfortunate  changes  peri- 
odically made  m  the  nomenclature  of  pharmacoposial  compounds,  which  con- 
stitute a  matter'of  regret  among  ourselves ;  for  such  a  practice  takes  away  all 
certainty  from  the  art  of  prescribing,  and  leaves  the  life  of  the  patient  and  die 
character  of  the  practitioner  in  the  hands  of  a  druggist,  who  may  be  ignorant 
of  the  properties  of  the  medicine  which  he  dispenses.  It  appears  that  untii 
lately  the  yellow  ferrocyanate  of  potash  was  known  in  the  Prussian  Phar- 
macopceia  under  the  short  name  of  "  kali  hydrocyanicum,"  just  as  it  was  for- 
merly called,  in  English,  prussiate  of  potash,  and  is  now  termed  ferrocyanide  of 
potassium, — an  objectionable  alteration  from  the  term  ferroeyanate,  because 
many  dispensing  druggists  might  confound  the/errocyanide  with  the  cyanide, 
and  dispense  the  poison  for  the  innocent  substance.  Of  late  years,  in  the 
Prussian  Pharmacopceia,  the  cyanide  of  potassium  has  received  the  name  of 
"  cyanetum  kalicum,"  or,  improperly,  "  kali  hydrocyanicum."  Fifteen  grains 
of  "kali  hydrocyanicum"  in  a  dose^  were  prescribed  by  the  physician  for 
his  patient;  he  intended  to  order  the  ferrocyanate  of  potash.  Instead  of  this 
salt,  however,  cyanide  of  potassium  was  sent,  and  the  patient  took  the  draught 
and  died  in  a  quarter  of  an  hour.  On  inspection,  there  was  no  particvdar 
odour :  but  the  poison  was  detected  in  the  contents  of  the  large  intestinea 
The  party  who  dispensed  the  medicine,  was,  in  this  instance,  undoubtedly  to 
blame ;  for  it  appears  that  he  entertained  some  doubt  about  the  largeness  of  the 
dose,  and  he  ought  to  have  known  that  a  dose  of  such  a  compound,  could  not 
be  taken  by  a  human  being  without  certainly  destroying  life. 

Two  years  afterwards  (January  1844,)  a  similar  accident  oecarred  in  G6^ 
many,  by  which  the  patient  was  killed,  and  the  physician  had  a  narrow  escape 
of  his  life.  Two  drachms  of  kaii  hydrocyanieum  were  ordered,  in  a  pi^ 
scription,  with  two  drachms  of  sugar  dissolved  in  two  ounces  of  camomile- 
water  ;  a  dessert-spoonful  to  be  taken  every  quarter  of  an  hour.  Cyanide  of 
potassium  was  dispensed  instead  of  the  ferrocyanide — the  salt  intended !  The 
patient,  an  adult,  took  a  dose  (about  100  drops,)  and  the  operation  of  the  poi^ 
son  became  manifest  during  the  act  of  swallowing.  There  was  a  tendenoj 
to  vomit,  and  an  immediate  loss  of  consciousness :  death  took  place  in  an 
hour.  The  quantity  of  cyanide  here  taken  was  not  less  thaii  from  thirteen  to 
fifteen  grains,  equivalent  to  more  than  five  grains  of  anhydrous,  or  100  drops 
of  Scheele's  prussic  acid !  The  physician  who  prescribed  the  medicine,  was 
sent  for  while  the  patient  was  still  suffering  from  its  effects ;  and  in  order  to 
show  that  he  had  prescribed  an  innocent  mixture,  he  put  about  a  teaspoonfiil 
of  it  into  his  mouth,  and  swallowed  three-fourths.  The  remainder  he  spat 
out,  as  it  gave  him  an  astringent  or  constricting  sensation  in  his  throat,  like 
that  caused  by  alum  or  green  vitriol.  He  immediately  felt  severe  pain  in  the 
back  of  the  head,  there  was  inability  to  stand,  indistinct  vision,  nausea,  a 
rushing  sound  in  the  ears,  loss  of  consciousness,  and  without  complaining  of 
any  well-defined  pain,  he  felt  that  he  had  lost  the  power  to  make  a  deep  in- 
spiration. The  loss  of  sense  was  as  rapid  as  in  ordinary  syncope.  When 
an  efibrt  was  made  to  swallow  some  milk,  there  was  a  strong  sense  of  oboking« 
followed  by  copious  vomiting.  For  more  than  an  hour  he  could  not  stand 
upright  Vertigo,  weight  in  the  head,  and  constriction  in  the  throat,  con^ 
tinned  for  many  hours.  He  passed  a  restless  night ;  but  the  next  day,  with 
the  exception  of  feeling  a  general  relaxation  and  weakness,  he  had  recovered, 
and  was  enabled  to  assist  at  the  post-i^ortem  examination  of  his  patient ! 

The  body  of  the  patient  was  inspected  two  dstys  after  death :  Acre  was  no 
remarkable  odour ; — muscles  stiff  and  rigid ;  the  face,  and  fore  part  of  the 
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trunk,  pale ;  the  back  part  livid,  except  thoee  portions  which  had  sustained 
pressure.  The  fingers  and  toes  were  convulsively  bent  inwards,  the  nails 
blue,  eyelids  half-closed,  lips  pale,  the  sinuses  and  cerebral  vessels  filled  with 
blueish-red  (blaurothem)  blood.  On  making  a  section  of  the  cerebellum  and 
spin^  marrow,  bloody  points  were .  observed.  There  was  infiltration  of  the 
lungs  posteriorly,  and  on  cutting  into  them,  a  strong  odour  of'  bitter  almonds 
was  perceived.  A  yellowish  mucus  was  found  in  the  stomach,  which  yielded 
on  analysis  cyanide  of  potassium.  The  mucous  membrane  was  reddened 
near  the  pylorus.  The  poison  was  not  detected  in  any  part  of  the  body  ex- 
cept the  contents  of  the  stomach  and  intestines.  (Casper's  Wochenchrift, 
Oct.  4,  1845,  667.) 

Two  circumstances  are  remarl^ble  in  this  history— 1,  that  the  patient  should 
have  survived  the  dose  so  long  as  an  hour,  and  2,  tliat  the  physician  should 
have  recovered.  It  is  impossible  to  suppose  that  he  could  have  swallowed 
so  much  of  the  solution  as  is  alleged,  for  this  would  have  amounted  to  at 
least  five  grains  of  cyanide  of  potassium,  and  vomiting  was  not  immediate. 
This  case  contains  a  serious  caution  in  reference  to  a  remark  made  else- 
where, (ante,  p.  48,}  upon  prescribers  swallowing  their  own  medicine,  to  prove 
that  no  poison  is  present! 

iMcai  action. — Cyanide  of  Potassium  possesses  a  local  action.  A  patient 
was  directed  to  use  as  an  enema  a  solution  of  rather  less  than  Jive  grains 
(4-6  gr.)  of  the  cyanide  dissolved  in  six  ounces  and  a  half  of  water.  He 
was  seized  soon  afterwards  with  convulsions,  palpitation,  slow  and  difficult 
respiration,  coldness  of  surface,  dilatation  of  pupils,  and  fixedness  of  the  eyes. 
He  died  in  an  hour.  (Ann.  d'Hyg.  1843,  i.  412.)  It  appears  that  thirty-six 
hours  before,  he  had  used  a  similar  enema  without  injury,  but  tlie  probability 
is,  that  the  cyanide  then  employed  was  not  pure. 

Dr.  Chanet  has  recently  directed  the  attention  of  the  profession  to  the 
local  action  of  this  poison  on  the  hands  of  the  workmen  engaged  in  the  arts 
of  electro-gilding  and  silvering.  The  hands  of  these  men  are  almost  always 
covered  with  ulcers  on  the  dorsal  surface.  The  skin  about  the  joints  is  fis- 
sured, and  an  oozing  of  blood  often  takes  place.  The  nail  with  its  root  parti- 
cipates in  the  inflammation.  The  workmen  informed  him,  that  on  dipping 
their  arms  into  the  bath  for  a  few  seconds,  the  whole  of  the  skin  became 
reddened*  The  ulceration  of  the  soft  parts  continued  even  to  the  bone,  pro- 
ducing great  pain  and  broken  rest.  (Gaz.  des  Hdp.  24  Juil.  1847,  374.)  The 
strong  ^kalinity  of  the  solution  would  explain  some  of  these  effects,  for  the 
solution  readily  dissolves  the  cuticle,  and  exposes  the  true  skin.  The  exco- 
riations produced  may,  however,  lead  to  the  absorption  of  the  poison,  and  to  all 
the  effects  of  chronic  poisoning  by^prussic  acid.  Facts  are  wanting  to  show  how 
far  the  lives  of  the  workmen  are  liable  to  be  destroyed  by  this  newly-invented 
process.  The  ^^ison  acts  upon  them  not  merely  locally,  but  by  the  vapour, 
the  respiration  of  which  they  cannot  avoid,     (^e  ante,  p.  510.) 

The  cases  just  related  show  that  the  cyanide  of  potassium  is  a  most  power- 
ful poison,  and  that  it  destroys  life  with  great  rapidity. 

Quantity  r£<iuiiusd  to  dbstroy  lif£.-*Two  grains  and  a  half  (2*44  gr.) 
of  the  pure  salt  are  equivalent  to  one  grain  of  anhydrous  prussic,  or  fiAy 
minims  of  the  London  Pharmacopaial  acid.  Hence  the  cyanide  may  be 
regarded  as  a  solid  compound  of  hydrocyanic  acid  containing  of  this  poison 
in  its -most  concentrated  foiun  no  less  than  39*3  per  cent,  by  weight ! 

A  dose  of  from  three  to  five  grains  of  the  pure  salt  may,  therefore,  easily 
prove  fatal.  'From  a  case  just  relatedi  il  would  appear  that  a  dose  of  less  than 
five  grains  has  actually  destroyed  life. 

The  energy  of  the  cyaside  of  potassium  as  a  poison  depends,  in  some  mea^ 
sure,  on  its  nMMbtif  |>reparation«    -Some  spedmenaare  so  impure  as  to  eonsisi 
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almost  entirely  of  carbonate  of  potash,  from  which  the  cyanide  may  be  sepi^ 
rated  by  its  ready  solubility  in  weak  alcohol,  (see  Ann.  d'Hyg.  1843,  p.  404, 
in  which  this  subject  is  fully  investigated  by  Orfila.)  Other  specimens  con- 
tain a  large  quantity  of  cyanate  of  potash.  These  impurities  will  of  course 
affect  its  strength.  An  opinion  formerly  prevailed,  that  the  poisonous  pro* 
perties  of  this  salt  were  destroyed  under  two  circumstances : — 1,  by  exposure 
to  air,  in  which  case  it  is  transformed  to  carbonate  of  potash :  and,  2,  by  its 
being  heated,  in  solution,  to  the  boiling  point  In  neither  instance,  however, 
does  the  salt  easily  lose  its  poisonous  properties.  Orfila  found  that  some 
which  had  deliquesced,  by  exposure  to  air  for  a  fortnight,  still  acted  as  a  poi- 
son ;  and  the  conversion  of  the  salt,  at  212^,  into  ammonia  and  formate  of 
potash,  takes  place  so  slowly,  under  the  mosl^favourable  circumstances,  as  not 
to  interfere  with  this  poisonous  action.  This  substance  does  not  therefore 
become  innocuous,  as  it  was  formerly  alleged,  by  solution  in  hot  water.  I 
have  found  by  experiment  that  the  ebullition  of  a  solution,  continued  for 
a  quarter  of  an  hour,  produced  no  sensible  quantity  of  formate  of  potash. 

The  cyanide  is  not  used  medicinally  in  England.  The  medicinal  dose 
is  estimated  at  from  one-eighth  to  one-fourth  of  a  grain,  but  as  the  salt  is  of 
uncertain  composition,  it  is  a  most  dangerous  substance  to  employ.  From 
•its  great  solvent  powers  on  the  metals  it  is  very  extensively  employed  in  the 
arts  of  elecfiro-gilding  and  plating,  and  may,  therefore,  easily  give  rise  to 
accidents.  The  solution  is  improperly  kept  exposed,  and  is  constantly 
evolving  hydrocyanic  acid  in  vapour. 

M.  Bonjean  has  ascertained  that  this  poison  is  entirely  lost  by  decom- 
position. After  forty  days  he  was  unable  to  detect  it  by  the  odour  or  tests 
in  the  stomach  of  the  rabbit  which  had  been  killed  by  8-lOths  of  a  grain, 
and  into  which  a  like  quantity  had  been  introduced  soon  after  death.  (Op. 
eit.  33.) 

Treatment.— The  symptoms  occur  with  such  rapidity  and  violence,  that 
there  is  scarcely  time  to  apply  treatment  The  administration  of  a  weak  solu- 
tion of  ffreen  sulphate  of  iron  would  have  the  effect  of  decomposing  the  poi- 
son, and  converting  it  to  Prussian  blue.  Cold  affusion  and  the  other  remedies 
used  in  poisoning  by  prussic  acid  should  be  also  applied. 

Chemical  Analysis.— When  pure,  it  appears  as  a  white  crystallized  salt, 
or  as  a  chalky  looking  mass.  It  has  an  acrid  alkaline  bitter  taste :  it  is  with- 
out any  odour  until  put  into  water,  or  until  air  and  moisture  have  free  access 
to  it ;  it  then  has  the  well-marked  odour  of  prussic  acid.  It  is  deliquescent, 
and  exceedingly  soluble  in  water :  the  solution,  when  pure,  is  colourless,  and 
has  a  strong  alkaline  reaction,  a  soapy  feel,  and  a  powerful  hydrocyanic 
odour.  It  is  not  very  soluble  in  pure  and  strong  alcohol.  1.  It  is  decom- 
posed by  Sll  acids,  and  prussic  acid  is  set  free.  2.  It  is  precipitated  by  tar- 
taric acid,  and  chloride  of  platina.  3.  It  gives  a  white  precipitate  with  nitrate 
of  silver,  which,  when  dried  and  heated,  possesses  all  the  properties  of  cy^ 
nide  of  silver,  (ante,  p.  547.)  This  nrecipitale  is«easily  redissolved  by  a 
slight  excess  of  the  solution  of  cyanide  of  potassium.  4.  If  a  solution  of 
green  sulphate  of  iron  be  added  to  it,  and  afterwards,  diluted  muriatic  acid, 
Prusstan  blue  will  result,  indicating  thereby  the  true  nature  of  the  salt  5.  A 
single  min  of  thi^  salt  moistened  with  water  in  a  watch-glass,  gives  a  wdl- 
marked  reaction,  by  its  vapour,  with  the  silver  and  sulphur  tests,  (see  ante,  p* 
648.)  In  Organic  iiquidsf  the  vapour-tests  for  prussic  acid  should  be  applied. 
If  the  liquid  be  rendered  slightly  acid  by  diluted  sulphuric  acid,  the  efieet  will 
be  expedited.  By  distilling  the  organic  liquid  with  sulphuric  acid,  prussie 
acid  is  obtained  in  the  receiver,  and  sulphate  of  potash  may  be  procured  by 
ineinerating  die  residue  lefl  in  the  retort.  Advantage  may  be  taken  of  its  in- 
sohibiUty  ift  pure  alcohol,  to  separate  from  it  some  oiganic  principles. 
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These  adds,  either  fxee  mr  combined  wiii  alkalies,  are  eaid  not  to  be  poi» 
aonoutf ;  but  fiirther  experiments  are  required  to  determine  to  what  extent 
they  may  be  noadous  to  man.  A  sinrutar  case,  in  which  snlpho-C3ranic  acid 
was  allied  to  have  been  the  cause  of  deaih,  will  be  found  reported  in  the 
Brit  and 'For.  Med.  Rev.,  July  1899.  A  man  wishing  to  destroy  himself, 
mrattowed  a  liquid  which  he-  had  obtained  by  distilling  strong  sulphuric  acid 
with  ferroeyanide  of  potassium.  He  was  found  dead  in  his  room,  and  twenty- 
fiHir  hours  afterwards,  the  body  was  examined.  The  stomach  was  not  in- 
iamed,  but  part  of  its  mucous  surface  was  softened,  and  of  a  brownish-black 
colour.  There  was  no  odour  of  prussic  acid.  Some  doubt  being  entertained, 
as  to  what  the  products  of  such  a  distillation  might  be,  experiments  were  per- 
fonned ;  but  the  results  obtained  by  the  different  experimentalists  did  not  agree* 
In  repealing  the  distillation,  I  have  found  that  prussic  acid  in  large,  and  sulphoHsy- 
aaic  acid  in  small  quantity,  were  procured ;  and  it  is  highly  probable  that  death 
was  really  caused  by  prussic  acid,  which  may  have  been  the  case,  although  no 
odour  was  perceptible.  The  blackened  state  of  the  stomach  was  probably  due 
to  some  strong  sulphuric  a<nd  being  mixed  with  it  * 

Sulphocyanic  acid  and  sulphocyanide  of  potassium  have  been  found,  in  mio* 
derately  large  doses,  to  cause  the  death  of  animals,  btit  experimentalists  gene- 
rally agree  in  assigning  very  weak  powers  to  ferro-cyanic  acid,  and  its  oombi- 
nations  with  alkalme  iMises.  Bischoff  found  that  five  grains  produced  tremors 
in  a  small  rabbit  These  passed  off;  the  animal  ate  its  food  readily,  but  died 
in  five  da3rs.  On  a  charge  of  poisoning  with  the  ferro^syanide  of  potassium, 
which  occurred  a  few  years  since  in  Germany,  the  medical  witnesses  were  asked 
whether  it  was  a  poison.  They  could  not  answer  the  question,  but  said  it 
would  undergo  a  decomposition  in  the  stomach  which  wouUf  render  it  inert ! 
In  this  instance  there  was  no  proof  that  the  salt  had  even  been  swallowed ; 
and  the  sudden  death  of  the  woman  appeared  to  be  due  to  hydrolhorax. 
(Canstatt's  Jahresbericht,  1844,  B.  v.  s.  2291.)  Any  acids  in  the  stomach 
would  tend  to  decompose  it,  and  set  free  prussic  acid ;  but  this  change  has  but 
little  tendency  to  take  place  at  the  temperature  of  the  body  (98^.)  Further 
experiments  are  required  to  determine  the  properties  of  this  compound.  Ac- 
cording to  Schubarth,  it  is  not  poisonous  to  man  or  animals  i%  drachm-doses. 
It  was  formeriy  supposed  to  contain  prussic  acid,  and  that  it  was  therefore 
highly  deleterious.  It  is  now  known,  however,  that  prussic  acid  results  from 
a  reaction  of  its  elements,  and  that  it  has  no  independent  existence  in  the  salt. 

Analtsis— SvLPHOCVANiDB  OF  POTASSIUM  is  a  whitc  crystallizable  salt,  very 
soluble  in  water,  and  forming  with  it  a  colourless  neutral  solution.  The  teste 
which  may  be  employed  are — 1.  A  Peraait  of  irott.  If  persulphate  of  iron 
be  added  to  a  solution  of  this  salt,  even  when  much  diluted  and  in  very  small 

Sroportion,  it  immediately  produces  a  deep  blood-red  cdiour.  The  colour  is 
estroyed,  and  a  mi^ky-white  precipitate  is  thrown  down  on  the  addition  of  a 
solution  of  corrosive  sublimate.  2.  Iodic  acid.  When  added  to  the  solution, 
iodine  is  set  free,  indicated  by  the  blue  cakaat  produced  on  the  addition  of 
sterch. 

FBRKOCTAwm  OF  poTASsnTM.— This  is  a  well  known  yellow  salt,  crystal- 
lizing in  square  plates,  which  are  somewhat  tough.  It  easily  dissolves  in 
water,  forming  a  neutral  yellow  solution.  A  PenaU  of  iron  gives  with  it, 
even  when  considerably  diluted,  a  deep  blue  precipitate,  (Prussian  blue.) 
When  the  powder  is  warmed  with  diluted  sulphuric  acid,  prussic  acid  is  set 
frecv  lliis  may  be  procured  by  distillation,  or  if  the  salt  be  in  small  quanti^, 
48 
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(one  grain)  it  may  be  proved  to  exist  by  the  silver  and  sulphur  teste  for  pvosrie 
acid  applied  to  tbe  vapour. 

CYANIDE  OF  IRON.    PRUSSIAN  BLUE. 

This  substance  dqes  not  appear  to  possess  any  poisonous  properties.  It  is  said 
lo  be  much  employed,  when  mixed  with  some  yellow  colounng  matter,  to  give 
a  green  colour  to*  factitious  tea-leaves.  In  a  seizure  which  was  lately  made  of 
some  spurious  tea,  a  question  was  put  by  the  magistrate— -whether  Prussian  { 

blue  was  a  poison.    One  of  the  parties,  who  gave  evidence,  is  reported  to  have  ^ 

said  that  it  was  a  decided  poison :  that  it  consisted  of  iron,  nitrogen  and  carboot 
and  was  strongly  impregnated  with  prussic  acid !    This  evidence  appears  to  - 

have  been  received  without  any  comment 

Chemical  Analysis. — Prussian  blue  is  a  tasteless  powder  of  a  deep  blue 
colour,  insoluble  in  water,  alcohol,  and  the  diluted  acids.  It  may  be  identified 
by  the  following  characters.  1.  When  heated  in  the  air  it  turns  brown  and 
becomes  incan£scent.  Indigo,  under  the  same  circumstances,  is  in  great  part 
volatilized  in  the  form  of  a  rich  purple  vapour.  2.  If  warmed  with  a  few 
drops  of  caustic  potash,  oxide  of  iron  is  precipitated,  and  ferrocyanide  of 
.  potassium  is  formed.  When  this  liquid,  neutralized,  is  added  to  a  solution  of 
sulphate  of  copper  a  deep  claret  red  precipitate  falls  down.  (See  ante,  p« 
377.)  3.  Its  most  remarkable  property,  and  that  by  which  it  is  known  firom 
all  other  blue  compounds,  is  that  it  forms  a  dirty  white  solution  when  boiled 
with  concentrated  sulphuric  acid ;  and  Prussian  blue  is  again  precipitated  when 
this  solution  is  added  to  water.  4.  Boiled  with  peroxide  of  mercury  it  yields 
on  filtration  and  evaporation  bicyanide  of  mercury.  Considering  it  as  a  com- 
pound of  cyanogen  and  iron,  it  contains  in  100  parts ;— of  cyanogen  54-4, 
iron  45*6. 

CYANIDES  OF  MERCURY  AND  SILVER. 

A  full  account  of  the  poisonous  properties  of  the  cvANms  op  mercury  (Bicya- 
nide,) has  been  elsewhere  given,  (ante,  p.  343.)  From  the  observation  of  its 
«fiect8  on  man,  it  appears  to  act  more  like  ainercurial  poison  than  a  compound 
of  cyanogen. 

I  am  not  aware  that  the  CTAmoG  or  silvbr  has  ever  given  rise  to  any  instance 
«>f  poisoning  in  the ^  human  subject.  It  is  very  insoluble  in  water,  but  it  is 
nevertheless  a  noxious  substance.  Mr.  Nunneley  found,  in  his  experiments 
\m  animals,  that  it  acted  on  thetn  like  hydrocyanic  acid,  but  in  a  weaker  de- 
gree.   (Prov.  'frans^  N.  S.  iii.  86.) 

Akalysis.— *For  the  analysis  of  C3ranide  of  mercury,  see  ante,  p.  343,  and 
for  ^at  of  cyanide  of  silver,  ante,  p.  547.  It  is  only  necessary  to  state,  here, 
that  both  salts  may  speedily  have  their  nature  determined  by  the  yapour-tests 
for  phissic  acid,  (ante,  p.  548.)  Thus,  half  a  grain  (of  either  salt,)  put  into  a 
watch-glass,  and  moistened  with  strong  muriatic  acid,  gave  the  characteristic 
reactions  widi  the  silver  and  sulphur  tests  in  a  few  seconds. 

BITTER  ALMONDS. 

The  BiTTBR  ALMOMD  owcs  its  poiflouous  properties  to  prussic  acid,  which  is 
easily  obtained  from  it  by  distiUation  witti  water.  It  is,  however,  a  remark- 
able fact,  that  none  of  the  acid  exists  ready  formed  in  it,  nor  is  the  poison  ever 
produced  except  by  the  agency  of  water  on  the  almond  pulp.  Thus  the  very 
act  of  mastication  produces  from  the  pulp,  the  poison  which  destroys  life :  for 
prussic  acid  is  formed  on  contact  widi  the  saliva.  Heat  is  not  required :  the 
mere  trituration  of  the  pulp  with  cold  water  is  sufficient  to  produce  the  acid. 
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Severftl  cases  are  reported  by  Wibmer,  in  which  serious  83niiptoins  oocnrred 
in  children  who  had  eaten  immoderately  of  bitter  almonds.  Arzneimi^l. 
Amygdalus.)  A  girl  between  five  and  six  years  of  age,  was  nearly  killed  by 
eating  a  portion  of  bitter  almond  cake.  M.  Bonjean  relates,  tiiat  a  cow  was 
poisoned  by  drinking  water  into  which  a  small  portion  of  the  residue  left  after 
the  expression  of  the  fixed  oil  had  been  put.  (Faits  Chimiques,  &c.  p.  56») 
There  are  two  instances  recorded  in  which  bitter  almonds  are  reported  to  have 
caused  death  in  the  human  subject,  but  the  facts  are  by  no  ineans  clearly  de- 
tailed. Judging  from  reported  cases,  a  large  quantity  may  be  taken,  even  by 
young  children,  without  necessarily  destroying  life.  Dr.  Schlesier  met  witfi 
one,  in  \Hiich  a  boy  between  two  and  three  years  of  age,  ate  an  ounce  of 
bitter  almonds.  A  quarter  of  an  hour  afterwards  there  was  a  general  relaxa* 
lion  of  the  limbs ;  the  countenance  was  pale,  depressed,  and  drooping ;  the 
pupils  dilated ;  respiration  sighing ;  there  was  also  a  tendency  to  sleep,  foU 
lowed  by  vomiting  of  the  coarsely  digested  pulp  of  the  almond  Which  had  a 
very  strong  smell  of  prussic  acid.  Emetics  with  ammonia,  and  exposure  to  a 
free  current  of  air,  soon  restored  him.  (Canstatt's  Jahresbericht,  1844» 
B.  V.  s.  289.) 

Analysis. — The  bitter  almond  is  readUy  known  by  its  shape,  and  the  odour 
of  its  pulp.  It  is  not  easy  to  detect  the  prussic  acid,  evolved  by  the  admixture  • 
of  water,  in  the  pulp  of  one  bitter  almond ;  the  iron-test  gives,  however,  a  blue 
deposit  (Prussian  blue)  af^r  some  hours.  The  pulp  obtained  from  one  haff 
of  a  bitter  almond,  bruised  with  water,  faintly  affected  nitrate  of  silver  by  its 
volatility,  but  in  a  quarter  of  an  hour  gave  clear  evidence  of  prussic  acid  with 
the  hydrosulphuret  of  ammonia  (see  p.  548,  ante.) 

ESSENTIAL  on.  OF  BITTER  ALMONDS*      PEACH-NUT-OIL.      ALMOND  FLAVOUB. 

The  ESSENTIAL  OIL,  which  is  produced  by  the  distillation  of  the  pulp  of  th» 
bitter  almond  with  water,  has  given  rise  to  a  great  number  of  accidents,  and 
has  caused  toxicologists  to  direct  their  attention  especially  to  it.  Its  poisonous 
properties  are  entirely  due  to  the  presence  of  hydrocyanic  acid,  which  ia 
intimately  combined  with  it.  Five  pounds  of  the  almond  are  calculated  to 
3rield  about  half  an  ounce  of  the  oil,  and  the  quantity  of  anhydrous  hydrocyanic 
acid  contained  in  it,  varies  from  eight  to  fourteen  per  cent.  I  find  by  another 
calculation  that  2500  parts  of  bitter  almonds  yield  100  parts  of  amygdaline, 
and  these  by  a  reaction  with  the  elements  of  water,  produce  41  parts  of  essen-^ 
tial  oil  and  6  parts  of  anhydrous  prussic  acid :  henoe  100^  trains  of  lAter 
almonds  would  be  equal  to  1*88  grains  of  essential  oil,  and  0*24  grains  of 
anhydrous  prussic  acid.  One  hundred  parts  of  the  essential  oil  would  contain 
12*76- parts  of  anhydrous  prussic  acid,  and  it  would  require  833  grains  of  bitter 
almonds  to  represent  100  grains  of  the  prussic  acid  of  the  London  Pharma* 
eopoeia.  This  oil  must,  therefore,  be  regarded  as  a  most  active  poison,  being 
at  least  four  times  as  strong  as  the  Pharmacopoaial  acid.  One  specimen  which 
I  examined  was,  I  believe,  much  weaker  than  this  average  strength  would 
indicate.  Its  uncertain  strength  renders  it  unfit  for  internal  use ;  but  in  France 
it  is  given  in  doses  of  from  one  quarter  of  a  drop  to  a  drop.  It  becomes 
weaker  by  keeping.  The  oil  is  sold  to  the  public  in  quantities  of  not  less  than 
a  quarter  of  an  ounce,  at  the  rate  of  from  four  to  five  shillings  per  ounce.  The 
liquid  called  Almond  Flavour,  spirit  of  almonds,  or  essence  of  peach-kernels, 
contains  one  drachm  of  the  essential  oil  to  one  ounce  of  spirit.  It  is  sold  to 
the  public  in  quantities  of  not  less  than  a  quarter  of  an  ounce,  at  the  rate  of 
one  shilling  per  ounce,  for  the  purpose  of  giving  a  pleasant  flavour  to  pastry ! 
It  may  be  as  well  to  state  that  one  ounce  of  this  almond  flavour  is  at  the  lowest 
eomputation  equivalent  in  strength  to  250  grains  of  the  Pharmacopceial  prussio 
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aeid*  In  fome  eaiws  it  may  happra  to  be  nearly  eqnal  in  atr^igth  to  ihim 
poison,  and  yet  it  in  sold  without  ireatriction,  and  is  entrusted  in  private  families 
in  the  hands  of  igfnorant  cooks  to  apportion  the  dose  which  may  give  the 
requisite  flavour  to  food ! 

Symptoms  and  appbarancbs.— -The  following  case  by  Mertzdorff  will  illus- 
trate the  effects  produced  by  this  poison.  A  hypochondriact  aged  48,  swal- 
lowed two  drachms  of  the  ethereal  oil  o£  bitter  almonds,  and  immediately 
threw  himself  on  his  bed.  In  a  few  minutes  afterwards,  having  spoken  to  an 
attendant  in  the  room  and  asked  for  water,  his  features  became  distorted,  and 
his  eyes,  which  were  turned  upwards,  became  fixed,  and  projected  from  their 
sockets.  His  chest  heaved  violently  and  rapidly.  A  medical  man  arrived  in 
about  twenty  minutes  after  the  poison  had  been  swallowed,  and  found  the 
patient  quite  unconsciou^i,  his  eyes  open  and  staring,  the  pupils  immoveable, 
the  respirations  slow,  prolonged,  and  accompanied  with  a  rattling  noise  in  the 
throat.  The  pulsations  of  £e  radial  and  carotid  arteries,  as  well  as  of  the 
heart  itself,  could  scarcely  be  perceived,  and  followed  each  other  every  two 
seconds  (30  per  minute.)  Swallowing  was  no  longer  possible :  a  strong  odour 
of  bitter  almonds  issued  from  the  mouth.  In  ten  minutes  more  the  patient 
was  dead,  making  the  duration  of  the  case  haff  an  hour.  The  body  was 
examined  twenty-nine  hours  after  death.  There  was  discolouration  of  the 
surface ;  and  decomposition  had  advanced  considerably.  There  flowed  from 
the  nostrils  and  mouth,  each  time  the  body  \^as  moved,  a  bloody-looking  fluid, 
which,  as  well  as  the  whole  body,  but  especially  the  internal  parts,  emitted  a 
powerful  odour  of  bitter  almonds:  the  odour  was  so  strong  as  to  conceal  even 
that  resulting  from  putrefaction.  It  was  perceived  most  intensely  on  openii^r 
the  cavity  of  ihe  abdomen.  In  the  stomach  were  found  about  six  ounces  of  a 
brownish  fluid  which  possessed  the  odour  of  bitter  almonds  in  a  marked 
degree.  The  internal  surface  of  this  organ,  as  well  as  of  the  small  intestines, 
was  considerably  reddened.  The  smell  of  bitter  almonds  in  the  intestines, 
became  the  less  obvious  the  further  they  were  examined  from  the  stomach. 
There  was  turgescence  of  the  vessels  of  the  brain.  The  blood  generally  was 
fluid,  and,  as  well  as  the  bile  and  muscles,  of  a  dark  purple  or  violet  colour. 
Nothing  worthy  of  comment  in  relation  to  the  case  was  observed  in  any  other 
part  of  the  body.  (Horn's  Archiv  fQr  Mediz.  Erfahr,  1823,  B.  ii.  s.  60.)  An 
abstract  of  this  case  will  be  found  in  the  Ed.  Med.  and  Surg.  Jour.  xxii.  232. 

In  an  interesting  case,  the  particulars  of  which  have  been  communicated  to 
me  by  Dr.  Bull  of  Hereford,  a  woman  swallowed  about  8e9€nieen  drops  of  the 
essfttial  oil,  and  died  in  half  an  hour.  She  was  seen  by  Dr.  Bull  in  about 
fifteen  minutes:* her  face  was  livid;  hps  separated;  teeth  clenched;  froth 
about  the  mouth;  eyes  half-shnt  and  glassy ;  pupils  dilated  and  fixed;  heavings 
of  the  chest  at  intervals ;  there  was  no  pulse,  and  the  action  of  the  heart  was 
scarcely  perceptible.  No  odour  was  perceived  about  the  body  until  after  the 
stomach-pump  had  been  used.  On  inspection  nine  hours  after  death  no  odour 
was  perceptible  in  the  cavities  of  the  chest,  head,  or  heart,  nor  in  the  venous 
blood  with  which  the  system  was  gorged.  The  organs  of  the  chest  were 
healthy.  The  vessels  of  the  brain  were  congested,  and  there  was  a  general 
effusion  of  serum  on  the  hemispheres.  The  lining  membrane  of  the  stomach 
was  much  congested.  On  opening  it  the  bitter  almond  odour  was  quite  per- 
ceptible. (See  Prov.  Med.  Jour.  Sept.  11,  1844,  p.  364.)  The  first  symp- 
toms observed  in  this  case  were  strong  convulsions, — the  deceased  throwing 
her  arms  about  as  if  in  pain.  Two  other  cases  of  poisoning  by  this  oil  have 
recently  occurred  in  England.  A  boy,  aged  13,  swallowed  a  quantity  of  the 
oil :  he  was  found  lying  on  ihe  floor  motionless  and  insensible ;  face  pale,  eyes 
open  and  fixed,  pupils  dilated,  and  he  was  rolling  and  panting  for  breath ;  the 
pulse  at  the  wrist  was  imperceptible:  the  child  died  in  a  quarter  of  an  bout 
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without  any  convulsions  appearing.  On  inspection,  there  was  pallor  of  the 
face,  with  lividity  of  the  depending  parts;  the  lungs  were  congested;  the 
odoar  of  the  poison  was  perceptible  only  in  the  abdomen,  and  very  distinct  in 
the  contents  of  the  stomach.  The  mucous  coat  of  this  oigan  was  generally 
pale,  but  there  were  some  petechial  patches  scattered  over  it.  The  essential 
oil  and  prussic  acid  were  detected  id  it.     (Lancet,  July  12,  1845,  40.) 

A  powerful  dose  destroys  life  with  very  great  rapidity.  A  man,  aged  20, 
swallowed  about  two  ounces  of  the  oil.  A  person  present  saw  him  fall  sud- 
denly while  in  the  act  of  swallowing, — he  made  a  loud  cry,  gave  one  deep 
respiration,  and  died.  A  large  quantity  of  the  poison  was  found  in  the  stomach, 
and  the^smell  of  bitter  almonds  was  perceptible  in  the* brain.  The  venous 
system  was  filled  with  a  dark  liquid  blood.  The  lungs  were  healthy.  (Can* 
statt's  Jahresbericht,  1844,  v.  290.)  After  death,  even  from  a  large  dose,  tho 
odour  is  not  always  perceptible  about  the  body.  A  case  of  poisoning  by  the 
oil  of  bitter  almonds  occurred  at  Homsey,  in  February  1843,  which  may 
serve  as  an  illustration,  and  show  that  an  inspection  is  absolutely  necessary 
in  order  to  determine  the  cause  of  death.  A  chemist  was  found  one  morning 
lying  dead  on  the  floor  of  his  shop.  The  suigeon  who  was  first  called,  a  few 
hours  afterwards,  suspected  tliat  the  deceased  had  taken  poison,  because  he 
saw  on  a  shelf  near  the  body  a  bottle  which  had  contained  the  essential  oil  of 
bitter  almonds.  There  was,  however,  no  odour  about  the  mouth,  and  this  led 
to  the  erroneous  opinion  that  the  deceased  had  died  from  disease  of  the  heart. 
The  body  was  subsequently  inspected,  and  it  was  soon  rendered  evident,  by 
the  powerful  odour  which  escaped  from  the  cavities,  that  the  deceased  hail 
died  from  the  effects  of  the  oil  of  bitter  almonds.  All  the  viscera  were  in  a 
healthy  state.     (Med.  Gaz,  April  7,  1843.) 

Retention  of  consciovtneas  and  ro/iVton.— As  in'  poisoning  by  prussic  acid» 
a  person  may  retain  for  a  certain  period  consciousness  and  a  power  of  per-^ 
forming  certain  acts.  The  following  case,  which  occurred  to  Mr.  Wakefield; 
is  in  this  respect  of  some  interest,  A  boy,  aged  10,  was  sentenced  by  a  po-» 
lice-magistrate  to  imprisonment.  At  twenty  minutes  before  six  f.  Bt^  he  was 
put  into  the  prison-van  in  perfect  health ;  he  reached  the  prison  at  a  quarter- 
after  seven,  and  here,  on  leaving  the  van,  he  attracted  the  notiee  of  the  gate-^ 
keeper,  who  called  him  by  his  name:  he  answered  feebly,  "  that*9  me,.  Uiat's 
me."  With  slight  assistance  he  walked  to  the  room  where  the  prisoners  are 
searched,  when  a  half-ounce  bottle  was  fbund  upon  him  labelled  *^  B^ential 
on  of  Almonds."  It  was  then  suspected  that  he  had  taken  poison,  and  Mu 
Wakefield  was  sent  fbr.  The  boy  stood  in  the  room  ereet  for  five  minutes; 
There  was  nothing  striking  or  peculiar  in  his  appearance,  no  smell  of  peison 
at  the  mouth;  pupils  dilated;  pulse  rapid  and  feeble;  skin  pallid.  ^The 
stomach-pump  was  used,  and  the  smell  of  the  oil  was  perceptible  in  the  liquid 
extracted.  Ammonia  was  adn^inistered,  and  warmth  applied  to  the  extremis 
ties,  but  he  expired  just  three  hovre  after  he  had  entered  the  van  in  perfect 
health.  On  inspection,  the  body  smeh  of  the  oil,  the  skin  was  partially  livid» 
the  blood  fiuid,  the  dura  mater,  as  weU  as  the  lunffs,  gorged.  The  contents  of 
the  stomach  had  a  strong  smefl  of  the  essential  oil  of  almond»,.ftnd  ^e  mitrou^^ 
coat,  towards  the  pyloric  orifice,  had  a  red  appearance:  tfke  Qtberviscenk 
were  healthy.  It  was  ascertained  that  the  bottle  had  eontained  two  drachnu 
of  the  oil.  (Lancet,  Deew  13,  1845,  p..  ^6.)  Thia  ease  is  remarkable  in  twa 
points  of  view,  considering  the  large  dose  swallowed,*— )..  the  length  of  tim^ 
which  elapsed  before  weH-marked  symptoms  of  poisoning  appeared,  and— 2;^ 
the  length  of  time  which  the  deceased  survived'  after  their  appearance^  In  Dr^ 
BulPs  case,  (ante,  p.  508)  there  was  a  short  interval  b^ween  the  taking  of  th^ 
poison  and  the  production  of  insensibility.  The  deceased  caHed  out,  and  she 
had  had  time  to  cork  a  small  botde  which:  had  contained  the  poisoBt  to  »it  k 
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into  a  bag,  draw  the  strings  of  the  bag,  and  bang  it  over  a  chair  by  the  nde  of 
the  bed. 

In  October,  1845,  a  case  was  referred  to  me  for  examinatioiiby  Mr.  Savage, 
in  which  there  was  also  clear  evidence  of  the  power  of  locomotion  afier  pro* 
bably  a  large  dose  of  this  poison.  The  deceased  mixed  the  poison  with  sonfe 
ale,  in  a  cup,  stirred  it  up  with  a  pipe,  and  drank  off  the  greater  part.  Five 
minutes  had  elapsed  when  he  was  seen  deliberately  walking  towards  a  stair- 
ease  conscious  and  self-possessed,  for  he  replied  rationally  to  questions  pnt 
to  him.  The  symptoms  then  appear  to  have  come  on  very  suddenly*  and  to 
have  commenced  with  vomiting,  during  which,  probably,  part  of  the  oil  which 
he  had  swallowed,  was  ejected.  He  became  insensible,  and  the  breathing,  as 
usual,  was  convulsive  and  took  place  at  intervals ;  but,  excepting  slight  opis- 
thotonos, there  were  no  convulsions.  From  the  facts  observed  by  Mr* 
Savage,  it  appears  probable  that  the  whole  duration  of  the  case  did  not  exceed 
leveti  miniUes;  and  the  fatal  symptoms  were  not  manifested  until  within  ibe 
last  two  minutes.  On  a  post-mortem  inspection  there  was  pallor  of  the  face: 
cadaverous  rigidity  (eighteen  hours  after  death)  was  strongly  developed :  and 
the  hands  and  feet  were  unusually  livid.  The  eyes  were  remarkably  brilliant. 
The  blood,  with  which  the  venous  system  was  goiged,  was  liquid  and  of  a 
dark  colour.  The  lungs,  as  well  as  the  heart,  were  quite  healthy.  There 
was  an  odour  of  the  oU  of  bitter  almonds  on  opening  the  chest,  rendering  it 
probable  that  either  a  portion  of  the  esseiitial  oil,  or  its  odoriferous  principle, 
had  been  absorbed  with  the  prussic  acid  and  circulated  throughout  the  hodj. 
Xhe  brain,  which  was  perfectly  healthy  and  free  from  congesti<m,  gave  out  a 
slight  odour  of  bitter  almonds.  This  was  also  perceived  in  the  cavity  of  the 
chest.  The  mucous  membrane  of  the  stomach  was  reddened  to  a  degree 
which  may  be  regarded  as  somewhat  unusual.  Mr.  Savage  described  it  as 
much  inflamed  about  the  cardiac  extremity  and  (esophageal  opening.  When 
I  saw  it,  (ten  days  after  death)  although  the  stomach  had  probably  undergone 
some  change,  the  cardiac  extremity  of  the  organ  appeared  as  if  it  had  been 
acted  upon  by  a  powerful  irritant.  It  is  possible  that  the  redness  may  have 
depended  on  previous  disease;  but  the  essential  oil  of  bitter  almonds  has  a 
hot  and  burning  taste,  even  when  freed  from  prussic  acid ;  and,  like  some  other 
essential  oils,  it  may  exert  an  irritant  action  when  taken  in  a  large  dose. 
Prussic  acid  was  detected  in  the  contents  of  the  stomach,  and  the  odour  of 
bitter  almonds  was  very  powerful  in  this  organ  so  late  as  ten  dayn  after  death. 

Quantity  requirsd  to  destroy  life.-— In  determining  this  question  it  is 
i^ecessary  to  bear  in  mind  that  the  essential  oil  varies  much  in  strength.  Pro- 
bably in  no  case  is  it  of  weaker  strength  than  Scheele's  prussic  acid  (ante,  p. 
618,^1  while  in  general  it  will  be  found^to  be  from  four  to  six  or  eight  times 
the  strength  of  the  acid  of  the  London  Pharmaeopaia.  Sir  B.  Brodie,  witfi 
the  design  of  tasting  it,  applied  one  drop  to  his  tongue.  He  immediately  fdt 
a  remarkable  and  unpleasant  sensation  in  the  epigastrium,  with  such  weak- 
ness in  the  limbs  and  loss  of  power  in  the  muscles  that  he  thought  he  should 
have  fallep.  (Paris,  Med.  Jur.  ii.  404.)  This  proves  that  it  is  dangeroas  in 
the  jsmallest  doses,  and  quite  unfit  for  medicinal  use.  The  smallest  quanli^ 
of  the  oil  which  has  yet  been  known  to  destroy  life  was  in  the  case  which 
occurred  to  Dr.  Bull  of  Hereford.  A  woman,  aged  40,  was  in  this  instance 
killed  in  half  an  hour  by  a  dose  of  less  than  twenty  drops.  Probably  not 
more  tfian  ne^entem  dropM  yrete  taken.  (See  ante,  p.  668.)  Dr.  BuU  in- 
formed me  that  from  the  result  of  his  minute  inquiries,  he  is  satisfied  that  the 
dose  did  not  exceed  this  quantity.  An  adult  has  recovered,  although  widi 
some  difficulty,  from  a  dose  equivalent  to  thirty  drops  o(  the  essimtial  oil. 
Mr.  P.  H.  Chavasse  of  Birmingham,  has  reported  this  case,  which  is  in  other 
lespects  of  great  interest^  A  druggist  swallowed  half  an  ounce  of  almond 
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flavour  (eqniralent  tP  thirty  drops  of  oiL)  Mr.  Chavass^  s^w  him  ten  mi- 
BUtes  aAerwarda.  His  symptoms  were  very  peculiar.  In  less  tlian  half  a 
minute  after  he  had  swallowed  the  poison,  he  fell  down  in  a  state  of  syncope, 
his  face  being  deadly  pale,  and  his  pulse  (according  to  a  bynBtander)  quite  im^ 
perceptible.  After  a  few  mmutes  he  came  to  himself,  and  he  was  then  put  to 
.bed  The  moment  he  recovered  from  the  fainting,  he  vomited  some  undi* 
gested  food  and  bile,  Btrongly  impregnaied  with  the  odour  of  prusnc  acid* 
He  then  became  delirious  muttering  to  himself,  and  speaking  almost  incohe* 
rently.  In  a  very  short  time  the  delirium  ceased ;  the  whole  frame  then  be- 
came slightly  convulsed,  especially  the  upper  eyelids.  The  convulsions  in  a 
minute  or  two  ceased,  with  the  exception  of  the  eyelids ;  these  continued  con* 
vulsed  nearly  the  whole  time  Mr.  Chavasse  was  with  him.  For  a  few  minutes 
he  wa9  »ensibley*9.nd  spoke  on  the  nature  of  his  attack,  but  again  gradually  re- 
lapsed into  a  delirious  state ;  his  whole  face  was  lit  up  with  an  expression  of 
excessive  joy;  his  eyes  shone  brilliantly;  indeed,  he  exhibited  die  appear- 
ance of  one  who  had  been  inhaling  the  laughing  gas.  These  symptoms  con- 
tinued for  a  few  minutes  and  he  again  became  sensible,  and  expressed  himself 
as  being  much  better.  The  pulse  which  was  before  quick  and  intermittent, 
now  became  more  slow  and  regular;  the  expression  of  the  face  assumed  a 
more  natural  aspect,  with  the  exception  of  the  eyes,  which  throughout  the 
attack  continued  extremely  brilliant.  While  the  attack  lasted  tlie  respiration 
was  excessively  short,  and  when  the  patient  was  rational  he  was  fearful  every 
moment  that  he  should  be  suffocated.  The  body  during  the  whole  time  was 
cold.  He  gradually  recovered  from  the  effects  of  the  poison.  (This  case  is 
reported  in  the  Lancet,  Sept.  1839,  p.  030.  An  erroneous  version  of^it  ap- 
peared in  the  Journal  de  Ghimie  M6dicale,  representing  the  reporter  as  M. 
Chavasse,  and  the  dose  swallowed  as  haff  an  ounce  of  the  oil !)  These  two 
cases,  I  believe,  comprise  the  largest  dose  from  which  a  person  has  escaped, 
and  the  smallest  dose  which  has  yet  been  known  to  prove  fatal. 

Mr.  Chavasse's  case  is  especially  remarkable  in  the  fact  that,  so  far  as  I 
can  ascertain,  it  is  the  only  instance  of  a  temporary  remitnon  of  symptoms 
in  this  form  of  poisoning  by  prussic  acid.  Considering  the  fatal  effects  pro- 
duced by  a  dose  of  less  than  twenty  drops,  and  the  severity  of  the  symptoms, 
from  which  the  person  only  recovered  under  active  and  immediate  treatment^ 
after  taking  thirty  drops,  we  may  infer  that  a  dose  of  from  twenly  to  forty 
drops  of  2ie  oil  may  prove  fatal  to  adults  under  common  circumstances. 
Children  would  die  from  a  still  smaller  quantity ;  nevertheless,  an  interesting 
case  is  reported,  in  which  a  child  between  eight  and  nine  years  of  age  reco- 
vered from  a  dose  equivalent  to  seven  drops.  A  girl  swallowed  about  a  tea- 
spoonful  of  a  mixture  sold  by  druggists  as  «^  ratafia,"  composed  of  one  part  of 
the  essential  oil  of  bitter  almonds  to  seven  parts  of  spirit.  The  quantity  swal- 
lowed by  the  patient  was  equivalent  to  about  sevfn  drops  of  the  essential  oil. 
When  seen  immediately  aAer  the  accident,  there  was  complete  insensibiliiy ; 
the  eyelids  were  closed,  but  the  eyes  were  brilliant  and  glassy,  without  any 
mental  expression;  the  pupils  dilated,  no  pulse  at  the  wrist;  the  carotids 
beating  fully  and  quickly ;  relaxation  of  the  muscles  of  the  extremities,  but  the 
lower  jaw  was  clenched  in  rigid  spasm.  Cold  affusion  with  stimulants,  stimu- 
lating frictions  and  emetics,  were  alkiployed.  Vomiting  was  induced,  and  the 
ejecta  had  a  strong  smell  of  prussic  acid.  In  about  twenty  minutes  the  pulse 
jetumed,-*the  child  opened  her  eyes,  and  was  able  to  answer  questions. 
This  case  shows  that  a  small  dose  of  the  oil  may  give  rise  to  very  alarming 
symptoms ;  and  it  is  probable,  that  but  for  the  active  and  prompt  treatment 
adopted,  the  child  would  have  died.  (Lancet,  June  1844.) 

A  case  occurred  at  Guy's  Hospital  in  May  1843,  in  which  a  boy,  aged  12, 
recovered  under  immediate  treatment    The  hoy  was  accosted  in  the  street  by 
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another  boy,  who  had  a  medicine^  basket  on  his  arm,  and  from  this  he  took  ft 
bohle  and  offered  to  the  patient  some  liquid  which  he  called  almond  oil.  He 
thought  that  he  swallowed  about  a  table-spoonful;  he  experienced  shortly  after- 
WKTOB  a  burning  sensation  in  his  throat,  and  in  about  ten  minutes,  he  sat  down 
on  a  door-step,  and  became  insensible.  In  about  eight  minutes  afterwards  he 
was  brought  to  the  hospital.  His  breath  smelt  stron^y  of  bitter  alm<nid8 ;  there 
were  violent  tetanic  convulsions,  with  complete  opisthotonos ;  the  head  and 
neck  being  drawn  backwards,  the  elbows  drawn  behind  his  back,  and  firmly 
fixed  in  this  position.  The  jaws  were  quite  fixed;  there  was  ccnnplete  insen- 
sibility, and  the  pulse  was  scarcely  perceptible.  The  treatment  consisted  in 
cold  affusion  to  the  spine  and  the  use  of  the  stomach-pump.  The  stomaeh 
was  well  washed  out  with  a  laige  quantity  of  water,  and  this  smelt  strongly  of 
bitter  almonds.  During  the  treatment,  the  patient  suffered  from  strong  con- 
vulsive twitchings  of  the  muscles.  In  about  an  hour  he  recovered,  and  in  the 
course  of  a  few  hours  left  the  hospital.  It  is  very  probable  that  in  this  case 
the  boy  swallowed  a  portion  of  what  is  called  almond  flavour,  a  dilated  solu- 
tion of  the  essential  oil.  The  contents  of  the  stottiach  were  submitted  to  two 
distillations,  and  about  four  ounces  of  a  clear  liquid,  smelling  strongly  of  bitter 
almonds,  were  procured.  This  liquid  was  scarcely  rendered  cloudy  by  nitrate 
of  silver,  and  the  iron  test  gave  no  trace  of  Prussian  blue.  The  only  proof, 
therefore,  of  the  nature  of  the  poison,  was,  the  odour  of  the  essential  oO,  which 
was  very  powerful,  notwithstanding  the  want  of  action  in  the  tests. 

Local  action, — Like  prussic  acid,  the  essential  oil  of  bitter  almonds  may 
have  a  local  action.  In  small  quantities  it  would  act  as  a  sedative ;  but,  from 
its  greater  strength,  its  operation  would  be,  csslerit  paribus^  more  violent  than 
that  of  prussic  acid.  It  is  proper  to  mention,  that  this  oil  is  employed  in  the 
preparation  of  numerous  cosmetics  which  are  applied  to  the  skin,  and  no 
attempt  is  made  to  separate  the  active  poison  from  it  before  it  is  thus  used! 
These  cosmetics,  which  are  extensively  sold  by  perfumers,  are  to  be  regarded 
as  highly  poisonous  compounds,  the  use  of  which  for  external  application 
should  be  stricdy  prohibited.  Local  paralysis  might  easily  arise  from  their 
employment. 

h  (he  vapour  of  the  oil  sufficient  to  produce  fatal  rffecte? — This  question 
was  raised  in  the  subjoined  case,  which  occurred  in  London,  in  1838.  The 
deceased,  the  wife  of  a  publican,  had  been  clearing  out  a  closet,  which  con- 
tained, among  other  liquids,  a  bottle  of  the  essential  oil  of  bitter  almonds.  She 
was  suddenly  heard  to  call  out.  A  servant  found  her  pale  and  faint,  and  she 
complained  of  sickness.  There  was  a  strong  odour  in  the  room,  and  deceased 
said  that  the  corks  of  some  of  the  botdes  had  come  out,  and  the  smell  had 
made  her  feel  sick.  She  was  removed  to  bed,  but  died  before  any  medical 
assistance  could  be  obtained.  There  was  no  motive  for  the  deceased  commit- 
ting suicide,  and  it  was  a  subject  of.  inquiry,  whether  the  vapour  alone  might 
not  have  caused  death.  This  question  was  set  at  rest  by  an  inspection  of  the 
body;  some  of  the  poison  was  found  in  the  stomach,  and  there  was  a  very 
strong  odour  of  bitter  almonds  in  the  contents.  It  was  therefore  dear  that  the 
deceased  must  have  swallowed  a  portion  of  the  oil, — whether  from  motives  of 
curiosity  or  not,, it  is  impossible  to  say.  The  vapour  may  produce  vertigo 
end  stupor;  but  unless  long  respired,  it  would  not  be  likdy  to  cause  fatal 
effects. 

Chemical  analysis.— This  oil,  which  is  often  called  peach-nut  oil,  is  colour- 
less when  pure,  but  it  commonly  has  a  pale  yellow  colour,  and  a  strong  odour 
of  bitter  almonds,  by  which  it  is  at  once  identified.  It  has  a  hot  and  burning 
taste.  It  gives  a  greasy  stain  when  dropped  on  paper,  which  does  not  entirely 
disappear  on  the  application  of  heat.  It  sinks  in  water,  and  readily  combines 
vith  alcohol  and  ether.    If  to  the  alcoholic  liquid  a  small  ^uanti^  of  eanstitt 
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potash,  and  a  solation  of  freen  sulphate  of  iron  be  added,  Pnissian  bhie  ist 
formed  on  agitating  the  mixture,  but  does  not  appear  until  the  precipitated 
oxide  of  iron  is  dissolved 'by  the  addition  of  diluted  sulphuric  or  muriatic  acid. 
One  drop  of  the  oil  is  sufficient  for  this  experiment.  Water  will  separate  a 
small  portion  of  prussic  acid  from  the  oil.  Thus,  by  agitating  in  a  tube  about' 
one  drachm  of  the  oil,  with  three  or  four  drachms  of  distilled  water,  and  after 
a  few  minutes,  filtering  through  a  wet  filter,  the  oil  is  entirely  separated.  The 
liquid  which  passes  through  is  scarcely  acid;  it  is  rendered  cloudy  by  nitrate 
of  silver,  and  gives  a  decided  blue-coloured  precipitate  with  the  sulphate  of 
iron  and  caustic  potash ;  it  possesses  all  the  properties  of  a  weak  solution  of 
prussic  acid.  The  oil  and  prussic  acid  may  be  more  completely  separated  by 
distillation  with  lime  and  water,  although  it  is  probable  that  all  the  prussic 
acid  is  not  obtained  by  this  process.  Nevertheless,  if  the  aqueous  product  of 
the  distillation  be  filtered  through  a  wet  filter,  a  clear  liquid  is  obtained,  giving 
an  abundant  precipitate  with  the  silver  test,  and  well-marked  efiects.  withthe 
sulphate  of  iron  and  potash.  It  is  worthy  of  remark,  that  the  filtered  liquid^ 
after  entire  precipitation  by  nitrate  of  silver  and  oxide  of  iron,  has  the  odour 
of  bitter  almonds  just  as  strongly  as  before;  and  that  the  water  holds  some 
organic  matter,  is  proved  by  the  surplus  nitrate  of  silver  causing  it  to  assume 
a  violet  tint  when  it  is  exposed  to  the  light  of  the  sun.  This  odour  is  so  per- 
sistent, that  it  will  commonly  be  found  in  the  body  for  some  days  after  death. 
In  addition  to  the  processes  above  mentioned,  the  vapour*tests  speedily  indicate 
the  presence  of  prussic  acid,  especially  the  hydrosulphuret  of  ammonia  in 
Organic  liquids.  The  oil,  owing  to  its  diensity,  is  generally  found,  at  the 
bottom  of  the  vessel;  it  may  be  separated  by  decantation,  distillation,  or  by 
agitating  the  liquid  with  its  bulk  of  ether,  and  then  pouring  ofif  the  ethereal 
solution. 

The  essential  oil,  deprived  of  prussic  acid,  and  perfeclly^  pure,  does  not  act 
injuriously.     (Pharm*  Jour.,  July  1847,  12.) 

BrrrSBrAUKHrD  WATER. 

,  This  water  is  made  by  distilling  one  part  of  the  almond-cake  with  eight 
parts  of  water.  It  varies  considerably  in  strength.  Gregory  states  that^  it 
contains  one  per  cent,  of  anhydrous  prussic  acid.  Mr.  BeU  informs  me  that 
in  a  specimen  which  he  analyzed,  the  proportion  of  acid  was  0*27  per  cent* 
I  have  met  with  specimens  containing  less  than  this.  The  odour  is  no  crite- 
*rion  of  the  strength,  since  the  odour  of  prussic  acid  is  concealed  by  that  of  the 
bitter  almond.  Its  strength  is  impaired  by  keeping ;  thus  Zeller  found  that 
one  0UDC6  of  the  water  fresh  made,  yielded  5*12  grains  of  cyanide  of  silver; 
but  after  one  year,  when  merely  corked  in  a  botde,  the  proportion  yielded  was 
only  4' 62  grains.  (Pharmaceutical  Journal,  February  1846,  371.)  The 
liquid  is  poisonous,  and  a  trial  recently  occurred  in  this  metropolis  {Reg.  v. 
Cronin^  C.  C.  C.,. April  1847,)  which  attracted  much  attention  to  the  subject 
The  accused  was  charged  with  the  manslaughter  of  a  female  under'the  follow- 
ing circumstances.  He  had  been  in  the  habit  of  using  a  preparation  which  he 
called  bitter-almond  water,  made  by  mixing  three  drops  of  the  essential  oil 
with  a  pint  of  Water'— a  harmless  mixture  in  smaU  doses.  He  wrote  a  pre- 
scription for  the  deceased,  in  which  occurred  the  words  aqtisR  amygd.  amar» 
Six  ounces  of  this  were  ordered,  and  the  mixture  contained  besides  a  very  small 
dose  of  prussic  acid.  The  chemist  who  prepared  the  mixture  put  into  it  six 
ounces  of  the  liquid  commonly  known  as  bitter-almond  wafer  (distilled  from 
the  cake.)  The  deceased  took  a  tablespoonful  and  a  l)alf.  In  three  minutes 
she  said,  <*  Oh,  how  queer  I  feel !"  She  left  the  room,  and  ran  out  towards 
the  garden,  where  she  fell,  breathing  hard  and  groaning.    Theire  was  dilatation 
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of  the  pupOs,  witfi  general  relaxation  of  the  limbs,  bat  there  were  no  oonval-' 
sions.  She  died  shortly  afterwards.  There  was  no  doubt  that  the  bitter- 
aknond  water  had  caused  her  death.  The  viscera  were  ffenerally  healthy. 
There  was  no  odour  in  the  abdomen,  but  it  was  perceptible  m  the  brain, — the 
vessels  of  which  were  somewhat  congested.  Prussic  acid  was  detected  in  ^le 
stomach.  The  accused  was  acquitted,  as  it  was  not  considered  that  he  was 
strictly  responsible  for  the  result.  (Med.  Gaz.  xxxix.  988  and  605.)  The 
quantity  of  prussic  acid  which  the  deceased  took  was  equivalent  to  0*94  of  the 
aoihydrous  compound, — ^thus  bearing  out  in  a  most  striking  degree,  the  assumed 
fatal  dose  (ante,  p.  530,)  and  proving  that  dilution  does  not  prevent  the  rapid 
action  of  this  poison  (p.  520,  ante.) 

This  water  is  not  commonly  employed  medicinally  in  England,  as  its  effects 
are  very  uncertain.  Eighteen  drops  have  been  known  to  produce  vertigo, 
dimness  of  sight,  and  tendency  to  sleep.  Twenty-two  drops  produced  con- 
vulsions and  vomiting.  MM.  Duvignan  and  Parent,  who  tried  these  experi- 
ments on  themselves,  did  not  feel  inclined  to  carry  the  dose  further.  A  drachm 
of  the  water  killed  a  moderate-sized  dog.  (Paris,  Med.  Jur.,  11.  403.)  In 
France  bitter^almond  water  is  used  medicinally,  in  doses  of  from  ten  to  forty 
drops. 

Analysis. — The  water  is  sometimes  opaque,  from  a  litde  oily  matter  dif- 
fused in  it,  but  it  may  be  rendered  clear  by  alcohol.  Some  specimens  will 
give  readily  all  the  usual  reactions  with  the  liquid  tests  for  prussic  acid ;  but 
when  the  water  has  been  long  kept,  it  has  oAen  only  the  odour  of  the  bitter 
almond,  and  none  of  the  acid.  The  uncertainty  of  its  composition  will  be 
rendered  evident  by  the  following  results.  Two  specimens  of  the  water,  pre- 
pared by  the  distillation  of  bruised  bitter  almonds  with  water,  were  tried  merely 
by  volatility ;  as  it  was  certain  that  if  this  experiment  succeeded,  the  mixture 
of  liquids  could  not  possibly  fail.  With  one  specimen,  aAer  half  an  hour,  no 
effect  had  been  produced  on  nitrate  of  silver ;  and  on  trying  the  hydrosulphnret 
of  ammonia  no  sulphocyanate  of  ammonia  was  detected  in  the  evaporated 
residue.  Two  drachms  of  the  water  gave  no  perceptible  precipitate  with 
nitrate  of  silver,  nor  could  anv  Prussian  blue  be  obtained  by  adding  the  iron- 
test  to  a  similar  quantity  of  liquid.  The  second  spiecimen  of  bitter-almond 
water,  which  was  slightly  precipitated  by  nitrate  of  silver,  and  affected  that 
liquid  by  its  volatility,  gave  decided  evidence  of  prussic  acid  in  three  minuteg 
by  the  sulphur-test  for  prussic  acid  (ante,  p.  548.)  The  strength  of  the  bitter- 
almond  water  is  by  no  means  proportioned  to  the  quantity  of  the  bitter-almond 
used,  but  it  varies  according  to  the  process  employed  for  its  production.  The 
same  weight  of  almonds  has  given  two  kinds  of  water,— -one  ounce  of  one  t 
giving  as  much  as  5*35  grains  of  cyanide  of  silver,  and  one  ounce  of  the  other 
only  2*5.  When  the  residuary  almond-cake  hai^  been  previously  digested  in 
spirit,  the  water  obtained  is  always  weaker,  (Pharm.  Journ.,  Feb.  1846,  371.) 

LAUREL  OIL.      LAUKEL  WATER.      CHERRY  LAUREL  WATER. 

This  is  a  very  weak  solution  of  prussic  acid,  containing  only  about  one- 
fourth  of  a  grain  per  cent  of  the  strong  acid ;  but  it  is  said  to  be  more  poison- 
ous than  this  quantity  of  acid  would  indicate.  (Pereira,  ii.  1542.)  The 
leaves  gathered  in  wet  and  cold  weather  are  found  to  yield  more  hydrocyanic 
acid  than  those  gathered  in  hot  and  dry  weather.  (Zeller.)  In  some  speci- 
mens, which  I  procured  by  distilling  the  bruised  tops  and  fine  shoots  of  the 
laurel  with  water,  the  odour  was  powerful,  but  the  proportion  of  prussic  acid 
present  was  considerably  less  than  that  above  stated.  Like  bitter-almond 
water,  it  is  probably  very  variable  in  strength.  Specimens  long  kept  and  fre- 
quendy  exposed  seldom  contain  any  prussic  add,  although  the  odour  of  bitter 
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•Imonds  is  strong.    It  is  a  limpid  colourless  liquid,  producing,  in  huge  doses, 
the  usual  effects  of  poisoning  by  prussic  acid. 

By  distillation  with  water,  the  leaves  of  the  plant  yield  also  an  essential  oil* 
Gherrt  LAtTRBL  OIL,  resembling  that  of  the  bitter  almond,  but  much  weaker, 
as  it  contains  on  an  average  less  than  three  per  cent,  of  prussic  acid.  Ac- 
cording to  Christison,  almost  every  part  of  the  plant  is  poisonous,  but  espe- 
cially the  leaves,  flowers,  and  kernels;  but  the  pulp  of  the  cherry  is  not  poi- 
sonous. Articles  of  food  are  oflen  flavoured  widi  the  leaves,  and  accidentB  are 
said  to  have  arisen  from  this  practice.  (Pharm.  Joum.  July  1847,  13.)  Dr. 
Paris  states  that  several  children  were  severely  aflfected  by  partaking  of  some 
custard  flavoured  with  the  leaves  of  the  laurel,  and  were  ill  for  three  days. 
A  girl  of  six  and  a  boy  of  five  years  of  age  fell  into  a  profound  sleep,  out  of 
which  they  could  not  be  roused  for  ten  hours.  (Med.  Jour.  ii.  402.)  It  is 
often  employed  with  impunity ;  but  then  it  appears  that  the  proportion  of  oil 
and  prussic  acid  is  liable  to  vary  with  the  age  of  the  leaf.  Dr.  Christiscm 
states  that  he  has  found  ten  times  as  much  oil  in  the  young  as  in  the  old 
leaves,  when  both  were  gathered  in  May  and  June,    (Op.  cit  788.) 

Cases  of  poisoning  by  laurel  water  are  not  common,  and  generally  arise 
from  accident.  In  a  former  part  of  this  work,  I  have  referred  to  the  memora- 
.ble  trial  pf  Captain  Donellan,  in  1781,  on  a  charge  of  poisoning  Sir  T* 
.Boughton,  by  this  liquid.  This  trial  is  of  great  interest  to  the  medical  jurist. 
The  prisoner,  it  is  supposed,  substituted  for  a  purgative  draught,  two  ounces 
of  laurel  water.  Admitting  that  the  laurel  water  had  no  greater  strength  than 
that  just  now  assigned  to  it,  the  deceased  must  have  taken  2*4  grains  of  pure  hy- 
drocyanic acid,  a  quantity  equal  \x^  fifty  dropa  of  Scheele's  prussic  acid.  The 
draught  was  administered  to  the  deceased  by  his  mother.  Lady  Boughton; 
she  perceived  that  it  smelt  strongly  of  bitter  almonds — the  only  evidence  of 
the  probable  nature  of  the  poison ;  for  the  original  draught,  containing  rhubarb, 
jalap,  spirits  of  lavender,  and  nutmeg  water,  would  have  had  no  such  smell. 
The  following  were  the  symjptoms :  **  In  about  two  minutes  after  swallowing 
the  draught,  &e  deceased  appeared  to  struggle  very  much,  as  if  to  keep  it 
down,  and  had  *  a  ratding  and  gurgling '  at  his  stomach.  In  about  ten  minutes, 
he  seemed  inclined  to  doze,  and  in  about  five  minutes  afterwards,  he  was 
found  with  his  ^yes  fixed  upwards,  his  teeth  clenched,  and  froth  running  out 
of  his  mouth."  He  died  in  half  an  hour  after  swallowing  the  draught.  The 
post-mortem  examination  proved  nothing  (ante,  p.  102;)  no  poison  was  de- 
tected in  the  body,  but  the  inspection  was  not  made  until  eleven  days  after 
death. 

In  making  every  allowance  for  such  coincidences,  in  the  supervention  of 
fatal  disease  at  the  time  of  taking  medicine  or  food,  as  have  elsewhere  been 
pointed  out,  I  do  not  think  there  is  any  reason  to  doubt  that  in  this  case  the 
deceased  was  poisoned  and  the  prisoner  properly  convicted.  It  has  been 
urged  that  the  medical  evidence  was  of  itself  insufficient;  and  that  without  the 
moral  circumstances,  the  charge  of  poisoning  could  not  have  been  made  out 
But  it  is  impossible  to  divide  evidence  in  this  way ;  it  is  like  separating  two 
series  of  circumstances  in  presumptive  evidence,  either  of  which  taken  singly 
may  be  weak,  but  when  taken  together,  become  strong.  Many  convictions 
on  medico-legal  trials  for  murder  by  poisoning,  would  not  have  occurred  if  the 
fact  had  rested  on  moral  or  on  medical  evidence  alone.  In  Donellan^s  case, 
the  medical  evidence  was  strong,  whether  we  regard  the  time  of  the  occurrence 
of  symptoms,  their  character,  or  the  period  within  which  death  took  place. 
To  exclude  all  notion  of  these  effects  depending  on  a  draught  just  before 
taken,  and  having  the  decided  odour  of  a  liquid  known  to  be  capable  of  pro- 
ducing them ;  an  odour  which  the  originally  prescribed  draught  could  not  pos- 
sibly nave  had,— and  to  refer  them  to  a  disease,  unusual  in  so  young  a  subject, 
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mad  unltkely  to  faava  etused  death  so  rapidly,  or  under  die  sylstpiomB  viv 
nessed,  ia  to  create  impunity  for  the  cunfiiag  and ekill  oiUbtt  diej^ayed ininiir- 
der  by  poieon.  IHrtei  evidence  can  rarely  be  obtained  in  euch  caaes,— the 
murderer,-  unlesa  insane,  does  ftot  proclaim  to  the  world  hie  intention  to  poiacm 
another,  nor  the  nature  of  the  poison  used,  nor  does  he  administer  it  openly. 
Every  minute  circumstance,  therefore,  requires  the  closest  watehing  and 
analysis,  if  we  wish  to  prevent  by  punishment,  this  most  detestable  crime. 
In  several  cases,  which  have  occurred  sinee  that  of  Donellan,  the  medical 
evidence  of  poisoning  has  not  been  stronger;  but  taken,  as  it  always  ought  to 
.  be,  with  moral  circum8tanoes,'it  has  been  held  suffieiendy  strong  by  Courts  of 
Law  for  a  conviction  of  the  accused  party. 

The  following  is  a  recent  instance  of  poisoning  by  laurel  water.  About 
half  a  teaspoonful  of  a  mixture,  consisting  of  four-fifths  checvyt-lanrel  water, 
was  given  by  mistake  to  an  iniknt.  eight  months  old.  The  child  threw  its 
head  back,  was  convulsed,  and  died  in  a  few  seconds.  The  laurel  water 
taken  in  this  case,  is  said  to  have  been  stronger  than  usual.  The  body  was 
inspected  twenty-four  houn  after  death.  Nothing  was  observed  in  the  brain 
and  spinal  marrow,  but  the  stomach  contained  two  teaspoonfuls  of  a  yellowish 
liquid  without  odour;  and  its  mucous  membrane  was  injected  towards  the 
greater  curvature.  No  trace  of  prussic  acid  was  found  in  the  contents,  but 
2ie  poison  was  easily  detected  in  the  liquid  remaming  in  ^e  phial.  (Med. 
GaaE.  Jan.  1843.) 

The  next  case  is  remarkable  chiefly  from  the  circumstance  of  the  symp- 
toms coming  on  very  slowly.  A  man  swallowed  one  morning  an  ounce  and 
a  half  of  laurel  water.  No  symptoms  appeared  until  three  hours  aflerwards. 
There  was  then  a  numbness  of  the  hands  and  feet,  drooping  of  the  head,  and 
involuntary  expulsion  of  the  urine  and  feces.  The  extremities  became  cold, 
and  he  lost  all  power  over  them,  although  the  sensibility  was  retained.  The 
pulse  was  small:  there  was  perfect  consciousness.  He  gradually  became 
weaker,  and  died  the  same  evening.  On  inspection  the  onfy  remarkable  ap- 
pearance was — that  the  blood  was  viscid  and  of  a  dark  colour,  l^ere  was 
no  odour  of  bitter  almonds.  (Canstatt,  Jahresbericht,  1844,  v.  289.)  This 
is  an  anomalous  case:  it  is  quite  unlike  the  effects  produced  by  laurel  water. 

In  death  from  over-doses  of  this  water,  the  symptoms  and^appearances  are 
precisely  the  same  as  in  poisoning  by  diluted  prussic  acid.  The  same  treat- 
ment is  required  (ante,  page  540.) 

Analysis. — The  odour  of  the  water  is  sufficient  to  identify  it,  but  this  will 
not  prove  that  it  contains  prussic  acid.  In  order  to  obtain  this  proof,  it  must 
be  submitted  to  analysis.  The  following  is  the  result  of  the  examination  of  a 
very  weak  specimen :— -Nitrate. of  silver  produced  no  perceptible  effect  witfi 
one  drachm  of  it  when  the  liquids  were  mixed,  nor  could  any  Prussian  blue  be 
procured  from  a  like  quantity  by  the  use  of  the  iron-test.  One  drop  of  hydro- 
sulphuret  of  ammonia,  added  to  three  drops  of  the  water,  gave  ihe  clearest 
evidence  of  prussic  acid  by  the  production  of  the.  red  sulphocyanate  of  iron, 
when  the  peraulphate  was  added  to  the  evaporated  residue.  From  five  to  ten 
drops  placed  in  a  watoh-glass,  produced  no  film  (by  the  vapour)  on  nitrateof 
silver  after  the  lapse  of  twenty  minutes :  in  the  same  period  of  time,  one  drop 
of  hydrosulphuret  of  ammonia  absorbed  the  vapour,  and  left,  on  evaporation, 
a  perceptible  quantity  of  sulphocyanate.  Prussic  acid  is  also  easily  detected 
by  the  sulphur-test  in  the  bruised  shoot  of  the  laurel.  The  strength  of  this 
water  is  so  variable,  that  it  admits  of  no  safe  comparison  with  prussic  acid : 
each  specimen  requires  to  be  separately  examined.  An  aqua  laurO'Ctrasi  is 
used  in  the  Dublin  and  Edinburgh  Pharmacopceias.  The  French  codex  pre- 
scribes the  dose  of  from  ten*  to  forty  drops  every  two  hours. '  (Pharm.  Jour. 
Feb.  184e,  372.) 
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The  diAtiDed  water  of  the  leaves  of  tbe  jSkadd  coatains  pruaiic  aeid.  The 
water  has  a  strong  smell  of  bitter  ahaonds,  and  eight  ounoes  of  it,  precipitated 
l^y  nitrate  of  silver*  yielded  4*16  grains  of  cyanide*  The  dried  leaves  gave  no 
prassic  acid  on  distillation.  The  leaves  of  the  peach  yield  a  water  as  strong 
as  that  of  the  lattreL  The  distilied  watet  of  the  haves  of  the  SweH  almond 
contains  pru/^sic  acid.  Zeller  found  that  one  ounce  gave  0"57&  grains  of 
cyanide  of  silver*  The  flower  of  the  common  like  is  awo  said  to  yield  traces 
of  this  poison. 

iroVAV,  GH8RR7  RATAFIA. 

These^  and  all  othpr  liqueurs  having  the  sraeOi  <^  bitter  almonds,  are  con- 
sidered to  be  poisonous  when  tak^a  in  large  doses.  The  quantity  of  prussic 
acid  present  in  them  is  liable  to  vary ;  it  may  be  sefttrated  by  distillation  at  a 
gentle  heat,  and  then  tested,  xl  have  jfonnd  that  an  ounce  and  a  half  of  good 
noyau*  having  a  strong  odour  and  flavour,  yielded  when  distilled  to  two-thirds, 
scarcely  a  trace  of  prussic  acid  either  by  the  silver  or  iron  test  It  had  been 
kept  some  years  in  a  well-corked  bottle.  An  equal  quaati^  of  cherry  ratafia, 
similarly  treated,  gave  me  no  ponderable  quanti^  of  Prussian  blue. 

There  are  other  plants,  the  leaves  and  kernels  of  which  yield  prussic  acid ; 
these  are,  the  Bird-cherry,  the  Peach,  Nectarine,  Damson,  Monatain-ash, 
Apricot,  and  the  seeds  of  apples  and  pears.  I  have  examined  the  seeds  of 
oranges  and  flgs,  but  have  found  none ;  nor  oooki  I  obtain  the  slightest  trace 
of  prussic  acid  from  the  distillalion  of  three  hundred  grains  of  the  sfjoeei 
almond.  I'he  quantity  produced  from  the  seeds  of  apijiSes  has  been  much 
exaggerated.  ,  I  found  that  the  seeds  of  ten  common  ap|^s  disdlied  with  water, 
with  their  skins  unbroken^  yielded  not  a  trace  of  prussic ^acid.  When  reduced 
to  a  fine  pulp  and  distilled  with  a  small  quantity  of  water,— nitrate  of  silver 
scarcely  rendered  the  liquid  cloudy,  and  the  quantity  of  Pnissian  blue  obtained 
from  the  whole^  was  so  small  that  it  was  difficult  to  assign  an  estimate  to  its 
weight  Taking  it  at  the  maximum  it  could  not  have  exceeded  the  150th  part 
of  a  grain !  The  experiment  was  repeated  with  a  like  result  I  should  much 
doubt,  from  my  experiments,  whether  the  seeds  of  twenty  apples  would  yield 
so  much  prussic  acid  as  oae  bitter  almond.  The  apples- for  these  experiments 
were  procured  indiscriminately  from  a  public  market.  It  is  possible  that  the 
proportion  of  prussic  acid  obtained  may  vary  in  diflferent  apples,  bnt  it  must 
be  in  all  cases  smaU ;  and  in  no  case  is  it  likely  to  be  formed  unless  the  seeds 
are  buised  or  well  masticated.  (See  Med.  Gaz.  xxxvi.  p.  dOS.)  It  is  also  a 
fair  question,  whether,'unless  the  seeds  were  picked  out  and  eaten  separately, 
a  person  would  not  die  from  the  mechanical  efiects  of  the  apples  before  the 
prussic  acid  could  be  evolved  in  ^sufficient  quantity  to  do  injury  to  him ! 

CHERRT  AND  PEACH  KBRRSEiS. 

Fresh  and  dried  cherries,  as  well  as  the  kernels  and  stones,  yield  prussic 
aeid  by  distillation.  The  quantity  yielded  by  the  pulp  of  the  cherry  is 
exceedingly  small,  amounting  to  mere  traces,  but  it  is  much  greater  in  the 
stones  and  kernels.  From  sixteen  ounces  of  cherry-stone  water,  Oeiseler 
obtained  1*9  grains  of  cyanide  of  silver;  andfirom  cherry-kernel  water,  the 
kernels  being  to  the  water  as  1 :  8  by  weight,  the  cyanide  of  silver  obtained 
from  sixteen  ounces,  was  equal  to  2*36  grains.  Twelve  oimoes  of  the  kernels 
yielded  7*  grains  of  hydrocyanic  acid :  but  the  proportion  of  prussic  acid 
yielded  by  the  same  weight  of  cherry  stones^  according  to  Geiseler,  was  not 
more  than  2*3  grains.  (Pharm.  Jour.  Feb.  1846,  372.)  These  kernels 
bruised  are  much  employed  for  the  purpose  of  giving  a  flavour  to  alcoholic 
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[A^ekleele  heve eetaned  from  eating  Ae  frnt  of  ihe  wild« 
Bfffftinui  and  C.  Vlrgmuum$.)    Aeeordiaf  to  ihe  crprriMrti  01  Mr. 
ter  i^m.  Jour.  Pharm.  iiL  191,)  Pnune  add  enii  is  iht  fceneis  of  teK 
fntii«  in  foine  qnantiw^— G.] 

A  iincular  eaae  ai  ymmwa^  by  peaeMtenuls  has  facca  umi.  iiiairf  i» 
me  bv  Mr.  Hidurof  Newiii^ii.  Amedieilana  owaDovedhiiraa  oaBceof 
liqoiJ  made  bv  dif^^eetiii^giii  on  aiaige  qoantity  of  piih  Uitli.  He  beeaae 
ipddy  and  had  violent  conatrietion  of  the  iaoees  and  dimieae  of  sifkL  He 
vomited  and  reeoreied*  The  botde  waa  brooght  to  me  by  Mr.  Hicks.— afew 
drop*  of  the  liquid  contained  in  it*  yielded  only  a  £unt  tnee  of  pnaskm  falae. 
The  kernel*  weighed  124  graina;  they  were  large  and  die  afcittB  entiie.  Al 
tbe  prnMie  aeid  mnet  have  been  extracted,  either  aa  such  or  mder  die  Ibtm  of 
amygdaiine;  for  on  bruiaing  the  kernels  and  distflhng  them  with  water  not  a 
particle  of  the  poieon  could  be  procured! 

JATBOPBA  MAKIBOrr. 

The  root  of  one  variety  of  this  West  Indian  plant,  known  under  the  name  of 
Bitter  Cassava  contains  in  its  juice,  prussic  acid.  It  is,  therefore,  when 
recently  expressed,  hi^y  poisonous,  inducing  coma,  convulsions,  and  death. 
Prussian  blue  is  easily  obtained  from  the  fresh  juice  by  the  iron^test  for  pruasie 
acid.  The  vegetable  principles  of  the  plant,  evaporated  to  dr3mess,  form  what 
is  called  Ca$$ava'Cakef  which  is  not  only  inert,  by  reason  of  the  poison  beinr 
volatiliaed,  but  highly  nutritious.  The  starch  obtained  from  this  root  is  w^ 
known  under  the  jiame  of  Tapioca,  Neither  cassava  nor  tapioca  yields  any 
trace  of  prutsic  acid. 
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CHAPTER  XL. 


ITARCOTIC  POISONS  C0imNDED.—IIY0SCTAM17S, NIGER.      SYMPTOMS  AND  EFFECTS CASES 

— LACTUCA  VIROSA  ANDSATITA LBTTUCB-OPIOM— SOLANUM  DULCAMARA  AND  NIGRUM 

«*80LANINE— CAMPHOR — SYMPTOMS  AND  APPEARANCES — CASES— ANALYSIS ALCO- 
HOL—SYMPTOM*— EPPBCT  OP  DILUTION — POISONING  BY  THE  VAPOUR — DIAGNOSIS 
-^FATAL  CASBS^^RBATMENT— ANALYSIS— ABSORPTION — ^POISONING  OF  ALCOHOLIC 
LIQUIDS — ^ACTION  OP  ETHER  AS  A  LIQUID— -SYMPTOMS  AND  APPEARANCES — ^EFFECTS 
OF  BTBER-VAPOUR— CASES  OF  POISONING  BY— CHEMICAL  ANALYSIS-— ABSORPTION 
AND  ELIMINATION — ITS  ACTION  ON  THB  BLOOD. 

Thsrb  are  yarions  other  poisons  which,  from  their  acting  especially  upon 
the  brain  and  nerrous  system,  require  consideration  under  this  mvision  of  the 
work.  They  are  yery  rarely  used  for  the  purpose  of  destroying  life,  but,  as 
the  result  of  accident,  they  sometimes  give  rise  to  fatal  effects. 


HYOSCYAMUS  NIGER. 

All  the  parts  of  this  plant,  which  is  commonly  known  under  the  name  of 
nvBAHE,  are  poisonous.  The  seeds  produce  the  most  powe^l  efeets,  then 
the  roots,  ana  lastly,  the  leaves.  The  vapour  evolved  from  the  iresh-cut 
leaves,  has  been  known  to  produce  yertigo,  stupor,  and  syncope,  in  small  or 
medicinal  doses,  henbane  has  a  narcotic  action;  but  when  taken  in  large 
doses,  it  produces  those  effects  usually  assigned  to  the  narcotico-irritant  class. 

Symptoms  an9  appbarancbs.— >The  best  summary  of  these  is  given  by 
Wibmer,  (Aizneimitlel,  Art  hyosctamvs  moER.)  When  the  doee  is  not  suffi- 
cient to  destroy  life,  the  symptoms  are,--general  excitement,  fulness  of  the 
puke,  flushing  of  the  face,  weight  in  the  head,  giddiness,  loss  of  power  and 
tremulous  motion  of  the  limbs,  somnolency,  dilatation  of  the  pupils,  double 
ffision,  nausea  and  vomiting.  After  a  time  ^ese  symptoms  pass  off,  leaving 
ike  individual  merely  languid.  When  a  large  quanti^  of  the  root  or  leaves 
has  been  eaten,  an  accident  which  has  occurred  from  the  plant  having  been 
mistaken  for  other  vegetables,  then  other  and  more  serious  effects  are  mani- 
fested. In  addition  to  the  aliove  symptoms  in  an  aggravated  form,  there  will 
be  loss  or  incoherency  of  speech,  delirium,  confusion  of  thought,  insensibility, 
eoraa,  and,  sometimes,  a  state  resembling  insanity ;  the  pupils  are  dilated,  and 
insensible  to  light,  there  is  coldness  of  the  surface,  cold  perspiration,  loss  of 
power  in  the  legs,  alternating  with  tetanic  rigidity  and  convulsive  movements 
of  the  muscles,  the  pulse  small,  frequent,  and  irregular,  the  respiration  deep 
and  laborious.  Occasionally  there  is  nausea,  with  vomiting  and  diarrhooa. 
Death  takes  place  in  a  few  hours  or  days,  according  to  the  severity  of  the 
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symptoms.  The  special  effect  of  this  poisonous  plant  is  manifested  in  its 
tendency  to  produce  a  general  paralysis  of  the  nervous  system.  As  an 
instance  of  the  singular  train  of  symptoms  occasionally  produced  by  it,  ]>r. 
Houlton  states,  that  in  a  monastery  where  the  roots  had  been  eaten  for  supper 
by  mistake,  the  monks  who  partook  of  them  were  seized  in  the  night  with  the 
most  extraordinary  hallucinations,  so  that  the  place  became  like  a  lunatic 
asylum.  One  monk  rang  the  bell  for  matins  at  twelve  o'clock  at  night:  of 
those  of  the  fraternity  who  attended  to  the  sumiflons,  some  could  not  read, 
some  read  what  was  not  in  the  book,  and  some  saw  the  letters  running  about 
the  page  like  so  many  ants  I    (Lancet,  July  6,  1844,  479.) 

When  the  extract  or  decoction  is  introduced  into  the  rectum,  or  applied  ex- 
ternally to  a  wound,  similar  eSects.  are  observed  to  follow. 

After  death  there  is  a  general  congestion  of  blood  in  the  venous  system, 
especially  in  the  brain:  the  lungs  are  gorged.  There  are  commonly  no 
marks  of  irritation  in  the  alimentary  canal. 

Among  the  reported  cases  ol  poisoning  by  liyoscyamus  is  the  following. 
A  woman  collected  in  a  field,  a  quantity  of  the  root  by  mistake  for  parsnips. 
They  were  boiled  in  soup,  of  which  J^ine  persons  in  the  iaoily  partook  with- 
out remarking  any  particular  tasted  Very  shortly  a^erwards,  the  whole  of 
these  persons  felt  uneasy,  and  complained  of  a  bitter  acrid  taste  in  the  anouth, 
with  nausea.  The  pupils  of  the  eyes  were  dilated,  and  there  was  indistinet- 
ness  of  vision.  These  symptoms  were  followed  by  goeat  restlessness,  con- 
vulsions, and  continued  delirium.  The  patients  successively  lost  the  power 
X)f  visiout  hearing  .and  voice,  and  were  affected  wi^  stupor  and  HisunniMmta- 
;ble  somnolency.     (Ed.  Med.  and  S.  J.  Oct  1844,  562.) 

Oxfila  relates  the  cases  of  two  men  who  ate  the  young  shoots  of  the  jbaoL 
The  first  effect  was,  that  the  earth  seemed  to  pass  from  under  them:  tbe 
tongue  became  paralyzed,  and  their  limbs  cold,  torpid,  paralysed,  and  insen- 
sible; the  arms  in  a  state  of  spasmodic  action,  the  pupib  were  dilated,  the 
look  was  fixed  and  vacant,  respiration  diffioult,  the  pulse  small  and  inter- 
mittent. Besides  these  symptoms,  there  was  risui  sardonieus^  with  delirium ; 
wd  the  jaws  wei^  s|^«flmodu^y  dosed.  Under  treatment,  the  mea  recovered 
in  the  oosvse  of  two  days.  (Op.  cit.  ii.  S64.)  A  decoction  of  the  ptast,  iii- 
•trodtteed  as  An^^metfit^  pdpodaeed  somewhat  similar  symptoms,  although  in  a 
•{(Sss  sevem  form.  The  patient  appeared  in  due  instance  as  if  attaeked  with 
apoplexy^^e^Keept  ibat  there  was  no  stertorous  breathing. 

There  are  no  dala  by  which  we  ean  determine  the  relative  activity  of  Hy* 
«scyamus.  In  powder  the  medicinal  dose  of  the  leaves  is  from  five  to  ten 
.g^ns;  of  the  seeds,  from  thi«e  to  eight  grains.  The  dose  of  the  tinetare  is 
from  half  a  dradim  to  two  drachms,  and  of  the  extract,  from  five  to  ten  grains; 
hut  this  preparation  is  more  likdy  to  vary  in  strength  than  any  of  the  others. 
Dr.  Buvder  states,  that  he  has  observed  great  inconvenience  to  follow  from  a 
dose  of  ten  nunims  of  the  tincture  repeated  every  six  hours.  After  three  or 
four  doses  there  was  pain,  with  oppresMon  of.  the  head.  Ten  minims  given 
in  equal  doses  at  an  interval  of  six  hours,  were  followed  by  pain  of  the  head, 
hashing  of  light  before  the  eyes,  and  delirhim.  (Lancet,  July  6,  1644,  480.) 
There  mjay  Im,  as  in  the  case  of  opinm,  an  idiosyncrasy  with  respect  to  this 
drug. 

One  fatal  ease  of  poisoning  by  the  roots  is  quoted  by  Orfila,  and  another  by 
the  leaves,  hy  Wibmer.  Twenty  seeds  have  produced  complete  delirimn, 
(Wibmer,  Op«  eU.  147,)  and  the  saaie  writer  states,  that,  in  one  instance, 
very  alarming  sympt^Mns  were  caused  by  seven  grains  of  the  ex:tract  (lp4.) 
The  poisoaous  properties  of  the  plant  are  affected  by  soil  and  season,  xhey 
are  most  developed  in  it,  while  the  seeds  are  being  formed. 
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Trsathbnt.— The  speedy  expalnon  of  &e  poison  by  emetics. 

ANAi.Tsi8.-^The  poisonous  properties  of  Hyoscyamns  are  known  to  b6 
owing  to  a  erystaliine  alkaloichl  body,  which  is  called  Htosctamia.  It  is 
rery  difficult  ii  extraction.  The  crystals  have  a  silky  lustre,— they  are  not 
very  soluble^  in  water,  but  are  easily  dissolved  by  alcohol  and  ether.  It  has 
an  alkaline  reaction,  and  its  solution  is  precipitated  by  tannin.  It  has  an  acrid 
disagreeable  taste,  resembling  that  of  tobacco.  It  is  highly  poisonous,  and 
causes  dilatation  of  the  pupHs.  When  the  yegetable  has  been  eaten,  it  can  be 
identified  only  by  its  botanical  characters.  The  seeds  are  very  small  and 
hard,  ihey  are  honey-combed  on  the  surface,  and  may  easily  be  confounded 
with  those  of  belladonna. 

There  are  other  Tarieties  of  this  plant  which  are  also  poisonoui^. 

LACTUCA. 

The  two  species  of  lettuce,  known  under  the  names  of  lactuoa  satita  and 
viKOSA,  contain  a  principle  which  is  possessed  of  feebly  narcotic  properties. 
Orfila  has  found  that  the  extract  prepared  by  evaporation  at  a  low  tempera- 
ture, acts  upon  the  brain  and  nervous  system  of  animals;  although  very  laige 
doses  were  required  for  the  production  of  narcotic  effects.  There  is  no  record 
of  these  plants  having  exerted  a  poisonous  action  in  the  human  subject 

Amaltsis. — ^The  inspissated  juice  of  the  lettuce,  is  well  known  under  the 
name  of  lactvcarium  or  lettvcb-opiuh.  l^e  Lactuca  Virosa  yields  three 
times  as  much  as  the  Lactuca  Sativa ;  and  half  a  grain  of  it,  accoriding  to  Dr. 
Fisher,  is  equivalent  to  two  or  three  grains  of  that  obtained  from  the  Lactuca 
Sativa.  (Med.  Gaz.  xxv.  802.)  The  juice,  when  it  first  escapes,  is  of  a 
milky-white  hue,  but,  in  drying,  it  forms  an  extract  in  small  irregular  dry 
masses  of  a  brown  colour,  a  bitter  taste,  and  with  an  odour  similar  to  that  of 
opium.  It  has  a  weak  narcotic  action  when  given  in  doses  of  from  five  to 
twenty  grains.  It  varies  much  in  strength.  Wibmer  found  that  iu>o  grain* 
caused  headach  and  somnolency.  (Op.  cit.  200.)  By  the  smell  only,  it  is 
liable  to  be  mistaken  for  opium.  It  is  but  litde  soluble  in  water,  and  after 
long  boiling,  it  forms  a  brown  turbid  solution  which  gives  a  greenish  tint  with 
sesquichloride  of  iron.  It  therefore  contains  no  meconic  acid.  *  On  examining 
a  good  specimen  I  have  not  found  any  trace  of  morphia.  This  shows  that  the 
f>dour  of  opium  may  exist  in  substances  which  do  not  contain  meconate  of 
morphia.  Nitric  acid  gives  a  yellowish  tinge  to  the  decoction,  as  it  does  to 
most  other  vegetable  solutions.  It  is  bitter  to  the  taste,  which  appears  to  be 
owing  to  the  presence  of  a  bitter  principle  called  lactuoin,  upon  which  its 
feebly  narcotic  properties  probably  depend.  There  are  no  tests  for  lactnca- 
rium,  further  than  Uie  colour,  the  opiate  odour  with  the  want  of  solubility,  and 
the  absence  of  the  other  chemical^  characters  of  opium.  In  the  plant,  it  is 
•  combined  with  malic  acid,  potash,  and  resin.    (Fisher,  loc.  cit.) 

SOLANUM. 

There  are  two  species  of  this  plant— the  Solanvm  Dvlcamaka,  BiUer'^9we$i 
or  Woody^nightahade^  which  has  a  purple  fiower  and  bears  red  berries ;  and 
the  SoLANiTM  NiGRVM,  or  Garden*mghi9hade,  with  a  white  flower  and  black 
berries.  Dunal  gave  to  dogs  four  ounces  of  the  aqueous  extract,  and,  in  another 
experiment,  180  ripe  berries  of  the  Dulcamara,  without  any  ill  effects  resulting; 
On  the  other  hand,  Floyer  states  that  thirty  of  the  berries  killed  a  dog  in  three 
hours.  (Wibmer,  op.  cit  solanvh.)  These  differences  may  perhaps  be  re* 
eonciled  by  supposing  that  the  active  prhiciple  Soianiat  on  wUeh  th^  poifeoQ^ 
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ous  properties  of  both  species  depend,  varies  in  proportion  at  dtfSsrefnt  seasons 
of  the  year.  In  one  instance  a  decoction  of  the  pjant  is  said  to  have  pcodnoed 
in  a  man  dimness  of  sight,  vert^o*  and  trembling  ef  4he  limhs^-^symplQW 
which  soon  disappeared  unde^  slight  treatment  [In  some  parts  of  our  comifey 
the  Celastrns  Scaudens  is  known  under  the  name  of  Bitter-sweet,  and  its  berries 
are  apparently  more  aetiVe  than  those  of  the  S.  Duleamara.*<«G.]  Orfila  found 
that  the  extract  of  Solanum  nigrum  had  a  very  feeble  effect  as  a  poison:  and 
the  fatal  cases  reported  to  have  been  eaused  by*tt»  are  perhaps  propeily  le- 
ferable  to  belladonnat  for  which  it  inay  have  been  mistaken.  The  singk  death 
from  Dulcamara  reported  in  the  Registration  returns  for  1840,  may  Ittve  been 
due  to  a  mistake  of  tliis  kind. 

NevertheUss  the  berries  of  tiie  Solanum  nigrum,  in  one  instance,  at  least, 
produced  very  serious  effects  in  three  children  who  had  eaten  them.  Tbey 
complained  of  headach,  vertigo,  nanaea,  colic,  and  tenesmus.  There  was 
copious  vomiting  of  a  greenish  coloured  matter,  with  thirst,  dilated  pupils,  ster- 
torous respiration,  convulsions,  and  tetanic  stiffness  of  the  limbs.  One  cbiM 
died  in  the  acuta  stage;  the  others  died  apparently  from  seeondary  oonae- 
queneas  duriog  treatment.  (Orfila,  Op.  cit«  ii.  273.)  From  three  to  four 
berries  of  this  plant  have  been  found  to  produce  sleep. 

Akajltsib. — The  plants  can  only  be  identified  botanically  by  ao  examiai- 
tion  of  the  leaves  and  berries*  The  active  principle  in  both  in  an  alkabii 
SOLANU,  which  is  itself  a  poison,  although  not  very  energetic.  Two  giAios 
of  the  sulphate  killed  a  rabbit  in  a  few  hours.  According  to  Liebig,  this  pes- 
sonous  alkaloid  is  formed  in  and  around  the  shoot  of  the  conusion  poteto, 
when  it  germinates  in  darkness :  but  there  is  no  evidence  that  the  potatoes  aie 
thereby  rendered  injurious.  Their  noxious  properties  are  probably  die  to 
Other  causes,  (see  ante,  p.  428.) 

There  are  a  few  otlier  vegetable  substances  which  will  here  require  notiee^ 
These  exert  a  special  action  on  the  brain  and  nervous  system,  producing  eor 
fusion  of  intellect,  and  deadening  sensibility.    The  first  of  thesa  is  Campher. 

CAMPHOR. 

I  have  not  been  able  to  meet  with  any  case  in  which  camphor  has  caused 
death  in  the  human  subject;  but  it  has  on  several  occasions  produced  ratker 
alarming  symptoms,  and  would  fHPobably  have  destroyed  life,  had  it  not  bees 
early  removed  firom  the  stomach.  In  the  few  cases  that  have  been  observedk 
its  effects  were  somewhat  different,  although  both  in  man  and  animals  thsy 
were  referable  to  an  impression  on  the  brain  and  nervous  system. 

STMrroHs  AND  APP£ARANCE8.— The  foUowing  case  is  reported  by  Mr* 
Hallett,  of  Axminster.  A  woman  swallowed  in  the  morning  about  a  sciuple 
of  camphor  dissolved  in  rectified  spirits  of  wine  and  mixed  with  tincture  of 
myrrh.  In  half  an  hour  she  was  suddenly  seized  with  languor,  giddiness, 
occasional  loss  of  sight,  delirium,  numbness,  tingling  and  coldness  of  the  ex* 
tremities,  so  that  she  could  hardly  walk.  The  pulse  was  quick  and  resptra* 
tion  difficult*  but  she  suffered  no  pain  in  any  part.  On  the  administration  of 
an  emetic,  ahe  vomited  a  yellowish  liquid,  smelling  strongly  of  camphor.  In 
the  evening,  the  symptoms  were  much  diminished,  but  she  had  alight  oonval* 
sive  fits  during  the  night.  The  next  day  she  was  convalescent;  the  d3rspB<9it 
however,  continued  more  or  less  for  several  weeks.  The  dose  did  not  ft^ 
bably  exceed  iwfntf  jTrmu,— this  is  the  smallest  dose  of  camphor  which  a|h 
ears .10  havebeen  attended  with  serious  symptoms.  A  man»  aged  thirtyHuM 
swallowed  about  thirty-five  grains  of  powdered  camphor,  prepared  for  lozeogas, 
la  tareiHy  mimitas, giddiness  and  dimness  of  sight  came  on;  and  he  fellfiM 
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ft  duir  in  a  kind  of  epileptic  £t,  which  ksted  about  ten  minmes.  The  ex^ 
tremities  were  ooki,  the  puke  was  frequent  and  icarceiy  perceptible  :-^when 
loused  he  had  scarcely  power  ta  articvlate.  A  quantity  of  a  clear  liquid, 
smelling  strongly  of  camphor,  was  drawn  off  by  the  stomach-pump.  The  man 
did  not  recover  for  a  week,  suffering  chiefly  from  general  exhaustion  and  sup- 
pression of  urine :  this  latter  symptom  continued  more  or  less  for  three  months 
afterwards.  There  was  no  disorder  of  the  stomach  or  bowels.  Dr.  Christi- 
aon  refers  to  a  case  where  baif  a  drachm  of  camphor  given  in  an  injection 
produced  nnmbness  of  the  scalp,  and  other  nervous  symptoms.  In  two  other 
inBtamees  mentioned  by  him,  in  each  of  which  forty  grains  had  been  taken, 
the  symptoms  were  vertigo,  chilliness,  convulsive  fits  and  delirium.  In  larget 
doees,  symptome  of  irritation  make  their  appearance.  Dr.  Siemerling  of 
Stralsund,  relates  that  a  man,  aged  sixty-nine,  swallowed  two  drachms  of 
csonphor,  in  order  to  relieve  some  riieumatic  symptoms  under  which  he  was 
labouring.  When  seen  three  hours  afterwards,  he  resembled  a  drunken  person. 
He  complained  of  burning  heat  in  the  mouth,  throat,  and  stomach, — ^throbbinf 
in  tiie  head,  pains  in  the  course  of  the  spine  and  a  ringing  in  the  ears,-*  and 
the  appearance  of  a  dazsling  light  before  the  eyes :  these  symptoms  were  foI«> 
lowed  by  subsliltas  tendinum,  and  insensibility.  In  this  state,  he  conttntied 
Ibr  an  hour  and  a  half,  perspiring  profusely.  The  man  slowly  recovered; 
but  none  of  the  camphor  appears  to  have  been  ejected  from  the  stomach. 
(Wildberg's  JahrbUch,  1887,  3  B.  4  H.)  In  a  case  reported  in  the  Medical 
Gazette,  (vol.  xi.  772,)— 4wo  drachms  were  taken  by  a  physician,  and  all  that 
he  experienced  was,  lightness  in  the  head  with  mat  exhillntion.  There  was 
no  derangement  of  the  stomach  or  bowels.  He  slept  profoundly  for  some 
hours,  and  awoke  very  weak  and  exhausted.  He  dso  perspired  gready 
fdnring  his  sleep.  It  is  difficult  to  draw  any  conclusion  from  this  case,  as  the 
quantity  taken  was  conjectural;  and  the  patient  was  not  seen  by  any  person, 
while  labouring  under  die  efieets  of  the  poison.  M.  Raspail  has  lately  advo* 
oated  the  use  of  camphor  in  very  large  doses  as  a  universal  remedy  for  diseases. 
This  rash  practice  has  been  in  some  instances  attended  with  dangerous  effects. 
A  man  who  had  taken  in  divided  doses  about  sixteen  grains  in  twenty^ur 
hours,  complained  of  a  sense  of  suffocation,  dyspnoea,  nausea,  and  mat 
anxiety.  (Jour,  de  Pharmacie,  Per.  1840,  121.)  In  the  same  journal  diree 
other  cases  are  mentioned,  in  which  alarming  effects  followed  the  injudicious 
'  use  of  diis  drug.  The  laigest  dose  of  camphor  that  has  been  taken,  was  in  a 
ease  which  occurred  to  Wendt,  of  Breslau.  Eight  scrtiples  were  swallowetl 
by  a  drunkard,  dissolved  in  spirit.  The  symptoms  were  vertigo,  dimness  of 
sight,  delirium,  and  burning  pain  in  the  stomach.  There  was  no  vomiting: 
tiM  man  recovered !  This  case  shows,  that  camphor  cannot  be  regarded  as  a 
rery  active  poison.  (Wibmer,  op.  cit.  iti.  212.)  In  Orfila^s  experiments  on 
animals,  the  mucous  membrane  of  the  stomach  was  found  inflamed  (ii.  408.) 

Treatmbnt.— The  free  use  of  emetics. 

Chbmical  ANALTSis.-*^The  camphor  would  probably  be  found  in  the  state 
of  lumps,  or  dissdived  in  spirit.  No  difficulty  would  occur  in  identifying  thiS 
substance,  exqept  perhaps  in  a  case  where  it  had  proved  fatal  and  existed  in 
^  contents  of  the  stomach.  Its  presence  would,  however,  be  immediately 
known  by  its  powerful  and  peculiar  odour,  which  him  been  perceived  through* 
out  tfie  whole  body  in  dogs  poisoned  by  iu  If  it  were  diffused  in  the  form  of 
lumps  or  powder,  these  might  be  easily  separated  from  the  contents,  owing  to 
the  great  insolubility  of  this  substance.  In  general,  it  mi^ht  be  expected  that 
00ne  portions  would  float  to  the  surface  of  water,  in  which  it  is  very  insduble. 
in  a  doubtfol  case,  the  solid  contents  of  the  stomach  should  be  concentrated 
Slid' treated  with  a  lajge  quantity  of  aleohol :  the  .alcoholic  liquor  filtered,  and 
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Ae  camphor  separated  by  adding  water.    It  is  a  white  solid, — ^possessiiig  % 

well  known  odour,— easily  dissolved' by  alcohol,  and  again  separated  by 

water,-— entirely  volatile  without  residue,  ami  biurning  with  a  rieh  yellow 
smoky  flame. 

ALCOHOL. 

The  only  form  of  poisoning  by  alcohol,  which  a  medical  jurist  has  to  en- 
counter, is  that  which  arises  from  the  taking  of  large  quantities  of  spirituous 
liquors — such  as  gin,  whisky,  rum,  and  brandy.  The  two  last-mentioned 
compounds  contain  about  fifty-three  per  cent  by  measure  of  alcohol,  while 
gin  and  whisky  are  rather  stronger,— gin  containing  as  much  as  fifty-eeven 
per  cent 

Symptoms  and  appeabancbs.— A  large  quantity  of  spirit  has  been  known 
to  destroy  life  immediately,  although  such  a  case  is  rare.  Orfila  mentions  an 
instance  in  which  a  man  died  immediately  from  the  effects  of  a  large  doee  of 
brandy.  (Op.  cit  ii.  528.)  In  general,  the  «ym^am«  come  on  in  the  course  of 
a  few  minutes.  There  is,  conAision  of  thought,  with  inability  to  stand  or 
walk,  a  tottering  gait  and  vertigo,  followed  by  coma.  Should  the  individual 
recover  from  this  state,  vomitii^  and  sickness  supervene.  This  form  of  pot- 
sonififf  presents  some  singular  anomalies: — ^thus  the  insensibility  may  come 
on  suddenly,  afler  a  certain  period.  Dr.  Ghristison  met  with  a  case,  where 
the  individual  fell  suddenly  into  a  deep  stupor,  some  time  after  he  had  swal- 
lowed sixteen  ounces  of  whisky — there  were  none  of  the  usual  premonitory 
symptoms :— in  another  instance,  a  person  will  apparently  recover  from  the 
first  effects,— -then  suddenly  become  insensible,  and  die  convulsed.  Convul- 
sions  are,  however,  by  no  means  a  necessary  attendant  on  poisoning  by  alco- 
hol. Orfila  makes  their  absence  a  ground  of  diagnosis  between  poisonii^  by 
alcohol  and  opium  (Op.  cit.  ii.  530,) — and  Dr.  Ogston  only  observed  &eDi 
twice  out  of  many  cases :  the  subjects  in  these  two  instances  were  young. 
In  poisoning  by  alcohol  the  supervention  of  the  symptoms  is  not  commonly  so 
rapid  as  to  prevent  an  individual  from  performing  locomotion  or  certain  ads 
of  volition.  The  more  concentrated  the  alcohol,  the  more  rapidly  are  the 
symptoms  induced,  and  they  are  then  more  severe  in  their  character.  Diluted 
alcohol  generally  produces  the  stage  of  excitement  before  stupor,  while  in  the 
action  of  concentrated  alcohol  there  may  be  profound  coma  in  a  few  minutes* 
This  appears  to  indicate  an  action  by  sympathy  on  the  nervous  system ;  as 
the  diluted  alcohol  is  in  a  condition  most  mvourable  to  absorption.  Alcohol 
/  may  act  as  a  poison  by  its  vapour.  If  the  concentrated  vapour  be  respired,  it 
will  produce  the  usual  effects  of  intoxication.  It  is  generally  known  that 
persons  who  have  been  for  the  first  time  employed  in  bottling  8pirits»  are 
easily  intoxicated  by  the  alcoholic  vapour.  There  is  a  case  on  recoid  in 
which  a  child  two  years  of  age,  was  thrown  into  an  apoplectic  stupor 
by  the  alcoholic  vapour  of  Eau  de  Cologne.  In  this  way  a  child  might  be 
destroyed,  and  no  trace  of  the  poison  be  found  in  the  stomach. 

Dluf^nU^'^li  is  necessary  to  make  a  distinction  between  the  effects  of 
alcohol,  and  the  symptoms  arising  from  concussion  of  the  brain,  or  poisoning 
by  opium.  With  respect  to  concussion  it  can  only  be  confounded  with  the 
more  advanced  stage  of  poisoning  by  alcohol,  i.  f.  where  there  is  profound 
coma.  Intoxication  may  in  general  be  easily  distinguished  by  the  odour  ci 
the  breath,  for  so  long  as  the  symptoms  last,  the  alcohol  passes  off  by  the 
lungs.  If  there  be  no  perceptible  odour  of  any  aloohidic  liquid,  the  presume 
tioA  is  that  the  symptoms  are  not  due  to  intoxication.  When  the  alcobotie 
odour  is  perceptiUe,  they  may  still  be  combii^d  with  the  effects  of  < 
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a.&iGi  -vAkh  osn  dnlf  bedbavid-  «f(  bifr  m  InUiy  of  <tlie  'OMe»  lor  m  osr^fiit 
MBanunatMn  of  the  -hOMl  for  iDS9k0  'nSf  TiolCBDe.  In  ^tMaaiag  by  ophNQn  tfaore 
viU'be  a  atroag  omoll  of  lUa  drug  in  the  bieatfa,  tho  vympioam  oomo  oo  move 
gradually,  and  are  marked  by  stupor,  passing  into  complete  letlunrgy,  wkh 
perfect  inabili^  to  -walk.  In  poisoning  by  alcohol  diere  is  either  very  great 
excitement  some  time  before  the  stupor,  which  comes  on  suddenly,  or  the 
lodividDaLis  found  in  a  state  of  deep  coma  a. few  minutes  after  having  taken 
tlM  poison.  In  poisoeng  by  opium  the  lace  is  pallid,  and  the  pupils  ate 
eonlraoted :— *in  poisoning  by  alcohol  the  face  ^ipedally,  if  there  be 
exoitenent,  is  more  oiiiiimonl7  ^v^h^d,  and  thepvpik  are  generally  dilated* 
Another  fact  to  notice  is,  that  while  perfect  remissions  are  rare  in  poisoning 
by  opium,  (he  indmdeal,  in  poisomng  'by  alcohol,  frequently  recovers  liis 
senses  and  dies  subsequent.  When  coma  has  supervened,  the  patient  may 
be  roused  by  a  loed  noise  or  a  violent  ^ock  in  either  case,  and  it  is  very 
difficult  under  these  dreumstonces  to  draw  a  well^narked  distinction.  The 
odour  of  the  breath,  or  an  examination  of  the  fldid  dsawn  from  the  stomadi 
by  the  pump,  will  at  onoe  lead  $o  a  diagnosis :  but  the  treatment  is  the  same 
in  both  cases. 

In  respect  to  pati-mufrtifn  Mtppemfttnce* :  the  stomach  has  been  fownd  in* 
flamed^— -!|he  mucoas  membrane  having  been  in  one  case  of  a  bright  red,  sod 
in  another  of  a  dark  rednbro  wn  colour.  When  <leath  has  taken  place  raij^diyt 
there  will  be  a  strong  odour  of  sptrils  in  the  ^ontSHts;  but  this  may  not  i» 
perceived,  if  many  hoars  Jiave  elapsed  belbre  the  inspection  is  made.  Tkm 
hma  is  ioxxttd  congested,  aid,  in  some  instances,  there  is  eflhsion  of  Mood  or 
serum  beneath  the.  membranes,  in  a  case,  observed  by  Dr.  <a}eo^i^[3n,  m 
whMi  a  piBt«f  spirits  had  been  taken,  and  proved  ihtal  in  eight  hours,  black 
extravasation  was  found  on  .the  mucous  membrane  of  the  stomach ;  but  no  triee 
of  ateohol  Ceoid  be  detedsd  in  the  contents^  (Dub.  Med.  Press,  i.  298.)  ▲ 
very  good  account  of  the  poei-mprtem  appearances  has  been  published  by  Dr» 
Kiool,  of  Invemeas.  A  man^  aged  M,  drank  a  large  quantity  of  whisky  with 
some  friends.  While  setnraing  borne,  he  appeared  mudi  intoxicated,  fell« 
ntteved  a  few  wonis,  and  immediately  became  quite  insensible.  His  eooi* 
psnioDS  sapposmg  him  to  be  drank,  oarried  him  home  and  placed  him  in  bed* 
where  he  was  Ibund  dead  the  following  mOmiag.  The  body  was  inspected 
eeven  hoars  afterwards*  The  skin  of  the  back  and  depending  parts  was  livid; 
and  under  the  angles  of  the  jaws  and  along  the  sides  of  the  neck,  of  a  deep 
pnrple  colour.  The  thoracie  viscera  were  iMalthy,  tbe  gastde  veins  distended) 
and  the  liver  congested.  On  opening  the  stomach  there  was  an  odour  of 
ardent  spirits.  'iHie  nroeoQs  membrane  from  abovt  haif  way  up  the  msopha^ 
gas,  and  for  about  eighteen  inches  along  the  intestines,  was  found  highly 
iBJected.  The  corrugated  part  of  the  mucous  membrane  of  Ae  stomach  wee 
of  a  deep  crimson  colour.  There  was  general  congestion  of  the  vessels  of  &e 
brain  and  membranes.  The  individoal  had  obviously  died  from  apoplexy^ 
brought  on  by  the  dose  of  alcohol  (Loud,  and  Ed.  Mon.  Jour.  June,  1844.) 

The  ^tantity  required  t0  deHroy  life  cannot  be  very  well  detennined,  as  it 
depends  on  the  age  and  habits  of  the  party.  A  boy,  aged  seven,  was  killed 
by  taking  two  wine-glassfuls  of  brandy.  Death  may  take  place  in  a  few 
minutes,  or  not  until  afler  the  lapse  of  several  days.  The  shortest  fatal  ease 
which  I  have  found  reported,  excepting  Aat  above  quoted  from  Orfila,  was 
that  of  a  man  who  died  in  half  an  hour  after  swallowing  a  botde  of  gin  for  a 
wager.  This  occurred  in  London  in  1899:  in  a  quarter  of  an  hour  after 
taking  tbe  gin  he  appeared  intoxicated ;— he  soon  became  insensible,  and  died 
in  half  an  /lotir,  aiiliough  a  laige  quantity  of  the  spirit  had  been  removed  by 
the  stomach-pump.    In  general,  if  the  case  proves  fatal,  death  takes  place 
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within  iwenty-har  houm.  Aloohol«  it  mnst  be  Mnembered,  may  destroy  Hie 
indirectly,  t.  e.  by  exciting  an  attack  of  congestiTe  apoplexy  in  Uioee  who  an 
predisposed  to  this  disease.  An  instance  of  this  mode  of  operation  has  bees 
related  above. 

Caset. — ^The  following  case  occurred  in  1840.  A  boy,  aged  seven,  swal- 
lowed  aboat  three  ounces  of  brandy : — shortly  afterwards  he  was  observed  to 
stagger, — ^he  was  sent  to  bed  and  vomited  violently.  In  about  four  hours  he 
got  up  and  sat  by  the  fire ;  his  head,  face,  and  neck  were  very  red,  and  he  was 
in  a  profuse  perspiration.  Half  an  hour  afterwards  he  was  found  perfectly 
insensible,  strongly  convulsed,  and  the  skin  cold.  He  died  in  about  tfair^ 
hours. 

As  a  remarkable  contrast  to  this  case  may  be  mentioned  that  of  a  Utde  giil, 
aged  seven,  admitted  into  the  Westminster  Hospital  in  Dcfcember  1846,  who 
recovered  from  a  much  larger  dose  of  an  alcoholic  liquid.  As  nearly  as  cooid 
be  ascertained,  this  child  swallowed  rigfU  otm€e$  of  undiluted  rum  during  the 
absence  of  her  parents  from  the  room.  Five  minutes  afterwards  they  foond 
her  lying  on  the  floor  insensible.  On  admission,  twenty  minutes  after  takiiv 
the  rum,  she  was  perfectly  comatose, — ^the  countenance  pallid  and  bedewed 
with  perspiration,  pupils  much  contracted,  extremities  relaxed,  pulse  qwck 
and  jerking,  skin  cool  and  moist ;  respiration  not  accelerated,  and  scaieely 
perceptible.  The  stomach-pamp  was  used,  and  the  tepid  water  emplojed 
came  away  with  a  strong  spirituous  odour.  The  child  was  temporaiily 
roused  from  its  comatose  state  by  cold  affusion  applied  by  means  of  a  wateringr 
pot  She  continued  in  a  state  of  insensibility  for  six  hours,  and  the  pupfli 
were  then  much  dilated.  The  comatose  condition  ceased  in  about  eight  hoan 
after  she  had  taken  the  alcohol:  she  was  then  sensible,  and  answered  ques- 
tions readily.  (Medical  Times,  January  10,  1847, 313.)  The  recovery  here 
must  be  ascribed  to  the  early  and  energetic  treatment  In  some  respeetSjit 
will  be  observed,  this  case  resembled  one  of  poisoning  by  opium. 

One  of  the  remarkable  features  of  poisoning  by  alcohol,  is  that  a  rendmm 
of  the  symptoms  is  by  no  means  unfrequent,  and  that  death  sometimes  takes 
place  suddenly  after  some  hours  or  days,  when  the  individual  appears  to  haie 
recovered  entirely  from  the  effects.  The  case  of  the  boy  above  related, 
furnishes  an  instance  of  this.  Another  occurred  to  Mr.  Tliomas.  A  man, 
aged  26,  drank  after  dinner,  in  the  course  of  a  few  hours,  a  pint  of  whisky, 
and  during  the  evening  of  ^e  same  day  sixteen  ounces  of  raw  rum,  one-hu 
of  which  he  drank  at  once,  and  the  other  half  in  three  minutes.  Five  minatei 
afterwards  he  was  found  fast  asleep,  snoring,  his  mouth  open,  and  saliva  flow* 
ing  from  it;  he  became  quite  insensible,  and  fell  backwards  in  his  chair;  his 
countenance  was  pale  and  cold,  the  surface  cold;  the  breathing  stertorow; 
there  was  no  pulse;  the  eyes  were  half-open,  and  Uie  pupils  unequally  dilated 
and  insensible  to  light  The  stomach-pump  was  used  and  a  quantity  of 
spirituous  liquid  drawn  off.  The  following  day  he  was  rational,  but  remem- 
bered nothing  of  what  had  passed ;  he  was  feverish,  the  pulse  rapid,  aad 
breathing  quick.  He  complained  of  pain  at  the  pit  of  the  stomach,  and 
vomited  all  that  he  took.  On  the  third  day  he  was  suddenly  attacked  with 
great  difficulty  of  breathing,  and  died  in  about  an  hour.  On  inspection  then 
Was  a  patch  of  the  mucous  membrane  of  the  stomach  of  a  cherry-red  ooloar, 
and  the  intestines  were  more  injected  than  natural.  The  brain  and  its  mem- 
branes, as  well  as  the  heart,  were  healthy ;  there  was  effusion  in  the  eheit 
(Med.  Times,  June  21, 1845,  p.  219.)  TJiese  cases  are  of  importance,  becansa 
at  an  inquest  a  jury  may  be  erroneously  led  to  suppose  that  the  alcohol  was 
not  the  cause  of  death,  but  that  the  individual  had  died  from  subsequent  mal* 
treatment 
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In  April  1B39,  a  case  of  poisoning  by  gin  was  commnnicated  by  Dr  .Chowne 
to  the  Westminster  Medical  Society.  A  boy,  aged  eight,  was  fbund  insensible 
about  half  an  hour  after  he  had  swallowed  the  gin.  The  quantity  taken  was 
supposed  to  have  been  half  a  pint.  The  liquid  drawn  from  the  stomach 
seven  hours  afterwards,  had  no  odour  of  gin : — nor  was  the  odour  perceptible 
in  the  breath.  He  was  insensible  and  motionless,  the  limbs  relaxed  and 
powerless,  the  face  pale  and  the  surface  cold.  The  pulse  was  quick,  small, 
and  feeble.  He  died  without  rallying  or  recovering  his  consciousness,  sixty- 
seven  hours  after  taking  the  poison.  On  inspection,  there  were  no  well- 
marked  appearances  found  in  Uie  body, — the  brain  was  healthy: — there  was 
slight  efiusion  of  a  serous  liquid,  and  the  veins  of  the  pia  mater  were  distended. 
The  stomach  was  pale,  and  free  from  any  mark  of  inflammation. 

Chronic  poiaoning.^^When  alcohol  has  been  taken  for  a  long  period  in  the 
shape  of  intoxicating  drinks,  the  individual  suffers  from  a  series  of  diseases 
the  characters  of  wluch  are  well  marked.  The  usual  effects  are  irritation  of 
the  stomach  and  intestines,  pyrosis,  vomiting,  scirrhus  of  the  stomach,  diar^ 
rhoea,  jaundice,  cerebral  con|estion,  dropsy,  diabetes,  paralysis,  delirium 
iremensj  and  insanity.  After  death  iporbid  changes  are  discovered  in  various 
organs;  and  the  liver  is  especially  affected.  This  organ  is  commonly 
enlarged,  and  of  a  lighter  colour  than  natural :  it  is  called  the  nutmeg,  or  Ae 
drunkard's  liver.  It  is  not  unusual  to  find  the  kidneys  in  a  state  of  granular 
degeneration. 

.  Of  all  the  common  consequences  of  the  abuse  of  alcoholic  liquids,  delirtum 
tremens  is  by  far  the  most  frequent.  Although  a  result  of  chronic  poisoning, 
a  state  analogous  to  it  has  been  known  to  supervene  rapidly,  as  in  the  follow- 
ing case : — A  boy,  five  years  of  age,  swallowed  a  large  quantity  of  brandy. 
Vomiting  speedily  followed,  and  he  passed  a  restless  night.  In  the  morning 
it  was  observed  &at  he  had  tremor  of  the  hands,  and  that  he  could  not  hold  a 
cup  steadily.  Convulsions  with  cramps  ensued.  The  pulse  was  slow ;  the 
look  timid,  the  pupil  dilated,  and  the  countenance  pale.  Delirium  supervened, 
and  there  was  dysuria,  with  great  thirst.  Under  treatment  the  symptoms 
abated,  but  there  was  a  return  of  the  tremor  towards  evening.  An  opiate  was 
given,  and  the  symptoms  disappeared.  (Gaz.  des  Hdpitaux,  and  Med.  Gaz. 
xxxriii.  554.)  Delirium  tremens  is  commonly  observed  when,  after  long 
abuse,  alcoholic  liquids  are  suddenly  discontinued : — ^it  is  the  result  of  the 
withdrawal  of  the  stimulus,  hence  the  symptoms  are  often  mitigated  when  the 
use  of  alcohol  is  resumed.  Something  analogous  to  this  is  observed  in  chronic 
poisoning  by  opium. 

Theathent. — The  contents  of  the  stomach  should  be  withdrawn  by  the 
pump  as  speedily  as  possible.  Cold  affusion,  if  the  suHace  be  warm,  or,  as 
suggested  by  Dr.  Christison,  the  injection  of  cold  water  into  the  ears,  may 
serve  to  rouse  the  individual.  Death  may  take  place  even  when  the  stomach 
has  been  thoroughly  evacuated,  but  this  affords  commonly  the  only  chance  of 
saving  life.  Ammonia  may  be  employed  as  a  stimulant,  and  bleeding  may  be 
resorted  to  if  there  should  be  great  cerebral  congestion.  Bleeding  should  in 
any  case  be  employed  with  great  caution,  as  it  is  apt  to  depress  the  vital 
powers  and  diminish  the  chance  of  recovery.  A  copious  supply  of  tea  or 
strong  coffee  may  be  given  until  the  stomach  can  be  thoroughly  cleared  by  the 
stomach-pomp.  The  electro-magnetic  apparatus  may  be  used  as  in  poisoning 
by  opium;  but  it  is  necessary  to  remember  that  keeping  a  person  roused,  does 
not  aid  recovery  so  long  as  tfie  poison  is  allowed  to  remain  in  the  body. 

Analysis. — The  different  spirituous  liquids  may  be  recognised  in  the  con- 
tents of  the  stomach  by  their  peculiar  odour ;  but  only  when  death  has  taken 
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phoe  within  a  ftw  lumrs^  The  oontents,  if  add«  shodd  be  navtralised  by 
eafbonate  of  soda  and  diatilled,  and  the  produpt  treated  with  fiiaed  chlwide  it 
•ahnvin,  and  again  dietilled*  Aloehol  will  be  obtained  ia  the  receiver^  It  is 
known-^1,  by  its  odoar  and  volatility;  2,  by  its  inflaounability-^the  flame 
bantling  with  a  pale  blue  lights  and  depositing  no  cafben  on  cold  white  suc- 
bces ;  3,  by  its  power  of  dissolving  camphor  or  resins;  4,  by  its  rapid  evapo- 
nation*  and  the  sensation  of  cold  produced  on  the  hand ;  5^  by  its  precipitaiug 
an  aqueous  solution  of  gum.  Dr.  ThonMon  has  recommended  the  following 
test:-*Drop  a  few  grains  of  biohromate  of  potash  inio  the  vessel  coatainiog 
the  solution  to  be  examined,  and  add  a  few  drops  of  oil  of  vitriol.  If  alcohd 
be  present,  even^  be  states,  only  in  the  proportion  of  a  drop  to  half  an  ounce  or 
an  ounce  of  watery  green  oxide  of  chrome  will  be  set  fuse,  and  the  odour  of 
aldehyde  will  be  perceived.  (Monthly  Jour.  Med«  Science,  Dec  1846,  p. 
412.)  I  have  not  found  this  test  sosajtisfaetory.  as- Dr.  Thomson  represents* 
The  mixture  requires  to  be  boiled,— the  change  of  oolour  is  only  slowly 
brought  out,  and  is  liable  to  be  concealed  by  the  intense  drange^red  colour  of 
the  bichromate.  If  the  alcohoUe  liquid  be  coloured  the  effect  may  not  be  peN 
eeived.  I  have  found  that  formic  acid  produces  precisely  similar  results  iriest 
no  alcohol  is  present*  It  is  important  to  remember  that  alcohol  naay  exist  ia 
the  contents  of  the  stomach,  although  the  odour  of  ii  may  notbe  peroeptiUe— 
in  some  instances  it  may  be  concealed  by  other  strong  odours.  In  all  cases  tbs 
contents  should  be  distilled.  It  would  not  be  safe,  when  the  evidence  of  tfas 
presence  of  alcohol  in  the  body  was  materialf  that  a  raedieal  jurist  should  rtst 
satisfied  with  any  other  evidence,  than  its  separation  by  distillalion^  and  ^ 
subsequent  demonstration  of  its  chemical  properties. 

JibaorpHon.-^There  can  be  no  dcmbt  that  alcohol  is  absorbed,  although 
absorption  does  not  appear  to  be  absolutely  necessary  to  its  action  am  a  poison* 
According  to  the  late  researches  of  MM.  Bouohardat  and  Sandias,  alcohol 
passes  u^ecomposed  into  the  blood,  but  it  is  not  eliminated  by  any  secretoiy 
organ :  a  small  portion  only  escapes  by  the  lungs,  and  maybe  collected  in  the 
gases  and  vapours  exhaled.  If  the  quantity  absorbed  be  large,  the  arterial 
Uood  retains  the  colour  of  venous,  and  may  give  rise  to  asphyxia.  The 
oxygen  received  into  the  lungs  during  respiration,  transfornw  a  pavtion  of  ths 
alcohol  into  water  and  carbonic  acid :  but  acetic  acid  may  even  be  a  product 
of  intermediate  conversion.  Alcohol  and  the  compounds  derived  from  it  dis* 
appear  very  rapidly  from  the  system.  (Comptes  Rendus,  1846.)  These 
results  do  not  exactly  accord  with  those  of  Dr.  Percy,  who  states  that  he  has 
detected  alcohol  in  the  bile  and  urine.  The  tendency  of  alcohol  appears  to  bs 
ranker  to  diminish  the  secretion  oi  urine.  (Med.  Gas.  xxxviii.  4dO«)  As  a 
pro&f  of  the  difusion  of  the  poison  by  absorption,  it  may  be  stated  that  in 
persons  who  die  from  the  effects  of  alcohol,  the  odour  of  it  is  oflen  perceived  in 
the  barain  or  in  the  serum  effused  in  the  ventricles.  Dr.  Bradley  inspected,  wt 
hours  after  death,  the  body  of  a  man  who  had  died  from  the  effects  of  a  laigo 
quantity  of  alcohol.  About  eight  or  ten  ounces  of  dark  fluid  blood  escaped 
fi»m  the  sinuses  *of  the  brain :  Sua  oigan  exhibited  great  vascular  tui^escenoe. 
There  was  slight  extravasation  in  the  corpora  striata,  and  some  serum  effused 
in  the  lateral  ventricles.  This  serum  had  a  strong  and  well-marked  alcoholic 
•dour.  (North.  Jour.  Med.  June,  1845,  page  64^)  Dr.  Christiso(i  and  Jk. 
Percy  have  in  three  oases  separated  alcohol  from  tiie  brain  by  distillation,  and 
the  Latter  has  succeeded  in  detecting  it  in  the  liver  and  the  blood.  This  is 
more  satisfactory  than  a  reliance  upon  odour,  as  an  odour  of  a  spiritooos 
nature  may  be  peroeptible  where  no  alcohol  exists,  and  where  there  may  be  no 
reason  to  presume  that  alcohol  has  been  taken. 
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PottONHvo  OF  ALooHOLic  UQViiKi.— loslftncee  have  oceurred  in  ^is  metropo* 
Ik  vhere  alcoholic  liquids  have  hoen  made  the  vehicles  for  administering 
powerful  poisons,  such  as  opium,  pnissic  acid,  stramoninm,  tobacco,  or  cocculus 
uidicus.  Persons  have  been  thus  rendered  insensible ;  and  in  tliis  state  have 
been  robbed  or  murdered.  Such  cases  may  commonly  be  recognised  by  the 
§Mt  that  the  symptoms,  when  known,  are  of  far  too  severe  a  character  to  be 
referable  to  the  small  quantity  of  alcoholic  liquid  taken.  Tincture  of  opium 
is  not  unfrequently  administered  in  this  way :  and  in  such  a  case  there  may 
be  some  difficulty  in  deciding  whether  the  symptoms  of  intoxication  be  due 
to  Ae  drug  or  to  the  spirit. 

Aocordmg  to  Dr.  Ure,  the  best  London  porter  always  contains  opium  as  a 
fraudulent  adulteration.  He  has  found  that,  when  diluted,  it  gives  a  browish- 
red  colour  with  permuriate  of  iron,  indicative  of  the  presence  of  meconic  acid, 
while  tincture  of  hops  gives  only  a  greenish-coloured  liquid.  Having  pre- 
dpitated  porter  by  acetate  of  lead,  he  found,  on  decomposing  this  precipitate 
by  sulphuretted  hydrogen  gas,  that  he  obtained  clear  evidence  of  the  presence 
of  meconic  acid ;  but  he  did  not  succeed  in  discovering  morphia.  (Med.  Gaz. 
vi.  73.)  These  facts  it  may  be  proper  for  a  medical  jurist  to  bear  in  mind 
when  called  upon  to  investigate  charges  of  administering  opiuni  in  porter;  but 
in  repeating  Dr.  Ure's  experiments  upon  various  specimens  of  London  porter, 
I  have  not  obtained  any  results  indicative  of  the  presence  of  opium  in  this 
liquid.  The  precipitate  obtained  on  adding  a  solution  of  acetate  of  lead  to 
eight  fluid  ounces  of  porter,  yielded  not  the  slightest  trace  of  meconic  acid.  It 
appears  highly  probable  that  porter  is  occasionally  adulterated  by  the  retail- 
dealers  with  an  extract  of  cocculus  indicus.  A  friend  informed  me  that  he 
traced  singular  efiects,  resembling  those  caused  by  a  weak  infusion  of  this 
poison,  to  a  large  number  of  families  who  were  supplied  with  porter  from  one 
particular  house !  Unfortunately  there  are  no  satisfactory  means  of  detecting 
by  chemical  processes  this  nefarious  adulteration.  The  object  of  the  fraud  is 
to  give  apparent  strength  to  a  poor  and  diluted  liquid  by  conferring  upon  it 
stupefying  qualities.  The  effect  produced,  is,  however,  widely  different  from 
that  caused  by  alcohol :— there  is  dizziness,  with  occasional  confusion  of 
thought— complete  powerlessness,  and  a  strong  tendency  to  sleep  at  intervals 
in  a  half«waking  state. 

ETHER. 

General  JZemorif.— The  effects  produced  on  the  system  by  the  administra- 
tion of  Sulphuric,  or  any  other  form  of  ether,  are  not  unlike  those  occasioned 
by  alcohol.  Orfila  found  that  about  half  an  ounce  of  sulphuric  ether,  admi- 
nistered to  a  dog,  caused,  in  a  few  minutes,  a  disposition  to  vomit.  This  wa# 
followed  by  vertigo,  and  in  ten  minutes  by  an  entire  loss  of  power  in  the 
muscles.  Respuration  was  painful  and  hurried,  but  there  were  no  convulsions. 
After  a  elight  abatement  in  the  symptoms,  the  dog  fell  into  a  state  of  insensi- 
bility and  died  in  three  hours.  The  whole  of  the  mucous  membrane  of  the 
stomach  was  of  a  blackish-red  colour,  and  with  the  other  coats  intensely 
inflamed.  There  was  slight  inflammation  in  the  duodenum;  but  the  rest  of 
the  alimentary  canal  was  in  a  healthy  condition.  The  heart  contained  black 
blood  partly  coagulated:  the  lungs  were  gorged  with  fluid  blood.  (Op.  cit.  ii. 
Ml.) 

Stvptoms  and  appbarancss.-— Very  litde  is  known  concerning  the  action 
of  large  doses  of  Uquid  ether  taken  into  the  stomach.  It  has,  in  moderate 
doses,  a  hot  burning  taste,  and  produces  during  swallowing  a  sense  of  constric- 
tion in  the  throat.  It  causes  like  alcohol  great  excitement  and  exhilaration, 
with,  subsequently,  intoxieationf  but  persons  may  become  habituated  to  it ; 
50 
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and  thus  after  aline  il  aav  be  taken  in  yerr  lane  qmntitiee  with  eonpaialife 
impanity.  The  medicinal  doee  is  firom  hiJf  a  draehm  to  two  dnduns.  Dr. 
Buchanan  hat  known  aeren  drachma  of  it  taken  at  once :  it  produced  at  the 
pit  of  the  stomach,  a  meet  uneasy  sensation  of  heat  and  pain,  whidi  only  the 
callous  stomach  of  a  dram-drinker  could  stand*  (Med.  Oaz.  zzziz.  715.)  Is 
1846,  a  younf  man  was  brought  before  one  of  the  London  Folice-magistratei, 
in  a  stupefied  state:  to  those  present  he  appeared  to  be  intozicaled.  It  was 
proved  in  evidence  that  he  was  in  the  habit  of  taking  ether,  and  that  he  was 
then  labouriiu:  under  its  effects.  It  appean  that  he  ficequented  the  shops  of 
druggists,  and  swallowed  this  liquid  in  large  doses.  There  ia  no  instanse 
reported  of  ether  having  caused  death  when  taken  in  the  liquid  form;  baft  it 
has  never  been  swallowed  at  once  in  the  same  excessive  doses  as  alcohoL  It 
does  not  admit  of  dilution  with  water  to  the  same  degree  as  alcohol,  and  theie- 
fbre  it  acts,  ceteris  paribus,  as  a  more  violent  local  irritant.  It  requires  ten 
parts  of  water  to  dissolve  one  of  ether:  hence,  unless,  as  Dr.  Buchanan  has 
remarked,  the  water  be  in  very  large  proportion,  it  does  not  render  the  ether 
palatable  to  most  persons.  It  is  at  present  impossible  to  give  any  precise 
opinion  respecting  the  smallest  quantity  of  this  liquid  whidi  would  destroy 
the  life  of  an  adult. 

Effects  of  sthbe-vapour.— The  recent  inliodnction  of  the  vapoor  of  sid- 
phuric  ether  for  the  purpose  of  producing  insensibility  during  the  performanee 
of  surgical  operations,  renders  it  necessary  to  make  a  few  remarks  upon  this 
form  of  poisoning.  It  has  been  long  known  that  the  vapour  of  this  liquid 
acted  on  the  system  as  a  powerful  narcotic.  Orfila  mentions  the  case  ef  a 
young  man  who  was  thrown  into  a  state  of  insensibility  by  reason  of  Us 
naving  respired  ether-vapour.  He  remained  for  several  hours  in  an  apoplectie 
condition,  and  would  have  died  but  for  his  removal  to  fresh  air  and  me  ajqjdi- 
cation  of  proper  means  for  his  recovery.  (Tozic<dogie,  M.  4ime.  1849,  ii. 
*  M2.)  Dr.  Christison  quotes  a  similar  case  where  a  female  was  found  \jiag 
in  her  bed  quite  dead,  in  consequence  of  her  having  respired,  during  the  night, 
an  atmosphere  stronffly  chaiged  with  ether-vapour.  On  inspection  the  stonMch 
was  found  reddened  intenudly,  and  the  lungs  were  gorged.  (Op.  cit  061; 
also,  Ed.  Med.  and  Surg.  Journal,  zzxv.  402.)  The  poisonons  effects  of  the 
vapour  have  been  therefore  k^own  for  a  long  time,  although  the  attentien  of. 
the  profession  has  been  only  of  late  particnterly  drawn  to  the  subject. 

Ether  it  is  well  known  gives  off  a  heavy  vapour,  (sp.  gr.  2*58,^  which  pos- 
sesses a  strong  odour  at  all  temperatures.  It  is  exceedingly  difiusible  and 
volatile,  properties  which  are  more  favourable  for  the  operatimi  of  this  liquid 
in  the  state  of  vapour,  than  for  the  action  of  alcohol.  When  the  vapour  is 
respired,  it  enters  the  blood  in  the  pulmonary  veasels,  and  the  effecti  sre 
ymost  immediate.  The  individual  falls  into  a  lethargic  conditioD,  the  respire* 
tion  becomes  slow,  deep  and  loud,  the  skin  pale  and  cold,  the  hps  assume  a 
darker  hue,  die  pulse  is  quickened,  the  eye  is  glassy  and  the  pupil  dilated: 
the  whole  body  is  flabby  and  relaxed.  A  small  quantity  of  ether  intiodaeed 
into  the  blood  dirough  the  lungs,  produces  these  striking  s3rmptoms  in  from  two 
to  four  minutes:  and  if  fresh  air  be  substituted  as  soon  as  unconsciousBess 
begins,  they  disappear  just  as  rapidly.  In  a  more  advanced  stage  the 
puse  slackens,  and  the  temperature  of  the  body  rapidly  falls.  Half  an  ounee 
of  ether,  or  even  less,  inhaled  in  the  form  of  vapour,  would  produce  a  moch 
more  powerful  effect  on  the  system,  than  one  or  two  ounces  taken  into  die 
stomach  as  a  liquid.  The  sudden  cessation  of  the  symptoms,  and  the  restora* 
tion.of  sensibihty,  are  owing  to  the  rapid  elimination  of  the  vapour  through 
4he  lungs.  If  the  respiration  of  the  vafMour  be  prolonged  for  from  ten  minutes 
to  half  lan  hour,  there  is  coma,  the  pulse  sinks,  and  there  is  some  difficulty  in 
rousing  the  individnaL    The  afker«flecta  are  also  more  serious,«-there  ii 
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•aduMistioii,  a  fealiog  of  atapefeetioiit  with  odier  unplearaat  nareotio  9jmpU>mat 
bat  occasionally  the  patient  has  fallen  into  a  quiet  sleep.  The  most  remark* 
able  effect  in  those  who  suffer  under  this  form  of  poisoning,  is  the  apparently 
complete  paralysis  of  the  nerves  of  sensation;  for  the  most  painfiil  operations 
have  been  often  borne  by  persons  in  this  state  without  any  consciousness  of 
pain.  In  some  instances,  unpleasant  sensations  are  stated  to  have  been  expe* 
rienced,  probably  the  re^lt  of  association,  for  no  consciousness  whatever  has 
existed  that  an  operation  had  been  performed.  Another  singular  fact  is,  that 
although  there  is  a  general  relazation  of  the  limbs,  there  is  still  a  power  of 
moving  them,  and  the  senses  have  been  preserved  while  general  sensation  has 
been  lost  It  is  also  remarkable  that  the  involuntary  muscles  do  not  partake 
of  this  relaxation*  The  vapour  has  varied  in  its  effects  according  to  idiosyn- 
crasy and  other  conditions.  Sofne  persons  appear  to  have  suffered  no  particu* 
lar  symptoms :  it  has  failed  to  throw  them  into  a  lethargy.  This  has  probably 
arisen  from  its  having  been  imperfectly  respired:  others  have  suffered  from 
irritation  of  the  lungs,  some  have  become  intoxicated,  and  others,  again,  have 
become  so  excited  by  it,  as  to  require  forcible  confinement.  In  young  subjects, 
nausea  and  vomiting  have  been  noticed  among  the  symptoms.  As  a  general 
rule  no  dangerous  effects  appear  to  have  followed  the  respiration  of  this 
vapour  for  surgical  purposes ;  but  this  inference  has  been  chiefly  drawn  from 
those  cases  in  which  it  had  been  administered  for  a  very  short  period;  and 
probably  there  was  no  tendency  to  congestion  of  the  brain  or  lungs.  In  cases 
of  prolonged  respiration  of  the  vapour,  serious  symptoms,  and  even  death, 
have  resulted.  Dr.  Bi^elow  found  that  a  young  man  who  respired  ether* 
vapour  for  thirty-five  mmutes,  nearly  sank  nnder  the  effects.  The  pulse  fell, 
ihe  respiration  became  slow,  the  skin  cold,  and  there  was  the  most  perfect 
insensibility.  Cold  affusion  was  employed  for  ten  minutes  without  effect,  and 
the  ambulatory  treatment,  adopted  in  poisoning  by  opium,  was  then  resorted 
to.  In  about  half  an  hour  he  was  able  to  iH^  up  his  head ;  but  he  did  not 
recover  his  consciousness  for  an  honr.  (Lancet,  Jan.  2, 1847,  p.  7.)  As  in 
the  case  of  all  aerial  poisons,  the  protracted  respiration  of  ether-vapour  must 
tend  to  render  recovery  difiicult,  by  thorouffhiy  impregnating  the  blood  wiUi 
the  poison.  Large  dogs  have  been  observed  to  lose  the  power  of  sensation  in 
eight  minutes :  and  they  died  if  the  action  of  the  ether  was  continued  for  forty- 
five  minutes.  On  examining  the  bodies  of  animals  thus  poisoned,  the  principal 
appearances  have  been  great  congestion  of  the  vesseb  of  the  pia  mater  and  of 
die  sinuses  of , the  brain,  the  substance  being  but  little  altered.  The  vessels  of 
the  medulla  oblongata  have  been  observed  to  be  especially  distended  with  dark* 
coloured  blood.  Both  sides  of  the  heart  have  been  found  similarly  distended 
with  dark  blood;  the  liver  and  kidnejrs  gorged;  tiie  spleen  not  congested:  the 
blood  black  and  liquid  throughout  the  body.  The  cause  of  death  therefore, 
may  be  assigned  partly  to  the  want  of  aeration  of  the  blood  by  oxygen,  and  its 
accumulation  in  this  state  in  the  brain;  and  pardy  to  a  directly  poisonous 
action  of  the  absorbed  vapour  only  manifested  by  its  employment  for  a  long 

Eeriod.  In  order  to  prevent  diis,  it  has  been  advised  to  allow  the  patient  to 
reathe  air  occasionally,  and  to  alternate  the  respiration  of  pure  air  with  that 
of  the  vapour ;  but,  unless  there  is  a  complete  restoration  of  sensibility  and 
eonscioiisness,  the  poison  must  go  on  aeeumulating  in  the  system,  and  if  the 
individual  be  allowed  to  recover  thus  completely,  it  may  be  regarded  as  a 
commencement  of  its  poisonous  action  de  novo:— if  not  thus  allowed  to 
recover,  he  is  in  danger  of  sinking  under  its  effects.  The  continual  exhibition 
of  morphia  or  strychnia,  at  intervals  so  short  as  not  to  allow  of  a  recovery 
from  each  successive  dose,  must  cause  an  accumulation  in  the  system,  and  lead 
to  fatal  results.  It  is  so  with  ether^vapour,  and  experience  now  points  to  the 
propriety  of  withdrawing  its  use  altogether,  in  those  cases  in  which  the  admi« 
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nistiation  of  it  woald  reqnire  to  be  protraetod  for  a  Ion;  period.  The  fact  that 
hundreds  have  recovered  without  ill  effects  during  its  temporary  employment 
for  the  extraction  of  teeth,  or  similar  operations,  has  of  coarse  no  bearing  on 
this  question.  A  man  may  breathe  a  mixture  of  carbonic  acid  or  sulphuretted 
hydrogen  with  air  for  a  few  minutes  \  but  he  would  die  if  he  was  compelled  to 
respire  it  for  half  an  hour  or  longer. ' 

The  vapour  is  so  insidious  in  its  effects  that  it  may  be  respired  during  na- 
tural sleep,  without  rousing  the  individual,  and  there  is  no  doubt  that  it  might 
thus  be  used  as  a  ready  means  of  destruction  for  the  young  and  the  aged. 
(Gaz.  M^d.  Sept.  11,  1847,  p.  726.) 

An  interesting  case  has  been  communicated  to  the  Medical  Gazette  by  Bfr. 
Nunn,  by  which  it  is  rendered  probable  that  the  death  of  a  man  was  occa- 
sioned by  the  respiration  of  the  vapour  at  intervals,  for  a  period  of  only  ien 
miniUes  during  an  operation.  He  recovered  from  the  comatose  effects ;  but 
there  was  no  tendency  to  reaction,  and  he  gradually  sank,  and  died  on  the 
second  day.  It  was  remarked  in  this  case  that  there  was  great  flaccidity  and 
general  relaxation  of  the  muscular  system,  and  the  arteries  which  were  divided 
during  the  operation  (lithotomy)  appeared  to  have  lost  all  their  contractile 
power.  On  inspection,  there  was  membranous  congestion  of  the  brain;  the 
lungs  were  posteriorly  engorged;  the  heart  was  flaccid  of  a  natural  size,  and 
nearly  empty ;  the  left  kidney  pale,  the  right  congested.  The  blood  was  per- 
fecdy  fluid.  Mr.  Nunn  attributed  death  to  the  eflfect  of  the  vapour,  and  this 
appears  to  have  been  the  most  probable  cause.  (Vol.  xxxix.  414.1  A  similar 
case  has  been  privately  communicated  to  me  by  an  eminent  Lonaon  surgeon, 
in  which  he  stated  that  there  could  be  no  doubt  of  the  vapour  havini^  been  the 
direct  cause  of  death.  The  patient  sank  after  the  operation,  unoer  symp- 
toms which  in  similar  circumstances  he  had  never  before  witnessed,  bi  ihe 
same  journal  there  is  reported  another  case  which  became  the  subject  of  a 
coroner's  inquest.  The  vapour  was  in  this  instance  administered  to  a  female, 
for  a  period  of  thirty-flve  minntes.  She  recovered  her  senses,  but  did  not 
rally  from  the  operation.  She  complained  of  numbness  in  the  feet  and  legs, 
and  the  secretions  were  suspended.  She  died  the  following  day.  On  this 
occasion  the  vapour  appeared  to  induce  a  perfect  state  of  paralysis  of  the  brain 
and  nervous  system.  On  inspection  the  thoracic  viscera  were  healthy ;  the 
lungs  were  slightly  congested  posterioriy;  die  heart  flabby,  and  containing 
less  blood  than  usual;  the  brain  healthy,  its  membranes  rather  congested;  the 
blood  generally  in  a  liquid  state.  All  the  medical  witnesses  agreed,  that  in 
their  judgment,  there  was  nothing  about  the  wound,  or  in  the  p^ormance  of 
the  operation,  to  account  for  death;  and  that  this  was  entirely  due  to  the 
effects  of  ether-vapour  (p.  685.)  In  anoffier  fatal  case  reported  by  Mr.  Eas^ 
ment,  there  was  no  disease,  nor  any  particular  state  of  the  body  to  account 
for  death.  Amputation  was  performed  for  compound  fracture  of  the  thigh; 
the  ether  was  inhaled  for  about  ten  minutes.  After  the  operation  the  patient 
was  not  only  greatly  exhausted,  but  in  a  state  of  apparent  intoxication.  There 
were  alternate  manifestations  of  excitement  and  depression  of  the  sensorial 
powers,  at  one  time  resembling  delirium,  at  another  syncope,  and  again 
passing  into  violent  intoxication,  until  the  patient,  a  boy  of  eleven  years,  died 
three  hours  after  the  operation.  (Med.  Gaz.  xxxix.  08d.)  The  symptoms 
were  here  such  as  might  be  expected  from  the  poisonous  eneets  of  ether,  and 
unlike  those  which  usually  attend  collapse  from  an  operation. 

These  facts,  then,  show  that  the  respiration  of  the  vapour,  even  for  so  short 
a  period  as  ten  n^inutes,  may  be  in  some  instances  attended  with  fatal  conse- 
quences. Whether  the  vapour  was  properiy  administered  or  not,  is,  in  re- 
lation to  legal  medicine,  not  so  much  the  question  as  whetlier  it  caused  deaffi ! 
In  any  case  the  inhaktion  of  this  vapour  must  be  looked  upon  as  temporary 
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poifloningy  witfat  esteris  panbus,  a  better  chance  of  recoreiy  than  exiats  in 
moat  oiher  inataneea  of  aerial  poiaoning. 

Cbbmical  ANALTBia. — Ether  ia  at  onoe  identified  by  ita  powerful  odour^ 
eren  in  the  amalleat  proportion.  1.  It  ia  h]|hly  inflammable^  and  buma  with 
a  yellow  amoky  flame.  2.  Whenahaken  with  ita  bnlk  of  water,  only  a  amall 
portion  ia  diaaolved,  the  reat  floata  on  the  anrfitee*  If  taken  in  the  liquid  form. 
It  may  be  aeparated  from  the  contenta  of  the  atomach  by  dbtillation,  and  the 
product  rec&ed  by  rediatillation  with  carbonate  of  potaah.  HoffmarC9  Ia* 
quor  IB  a  mixture  of  alcohol  and  ether.  This  may  be  eaaily  examined  by 
agitating  it  with  half  ita  bulk  of  water;  the  ether  (beyond  about  one-tenth  of 
the  quantity  of  water  uaed^  riaea  to  the  aurface  and  may  be  drawn  ofi*  by  a 
pipette.  The  alcohol  ia  diaaolved  and  retained  by  the  water;  thia  liquid  may 
be  procured  by  diatillation  with  carbonate  of  potaah  or  foaed  chloride  of 
calcium,  and  iti  propertiea  then  tealed. 

«/9^or]9/ion.— Whether  ether  be  taken  in  flie  foim  of  liquid  or  adminiatered 
aa  Tapoor,  it  ia  equally  abaorbed  and  drenlated  with  the  blood;  in  the  latter 
atate,  with  very  great  rapidity.  M.  Amnaat  noticed  in  hia  experimenta  on 
animala,  that  amr  prolonged  inhalation  the  arterial  blood  had  loat  ita  red 
colour,  and  become  bladi.  The  bright  arlarial  tint  waa,  however,  Hoon  re- 
sumed on  auapending  the  proceaa.  Ether,  beaidea  rendering  the  blood  black, 
cauaea  it  to  become  more  liquid.  The  change  in  thia  fluid  ia  yery  much  like 
that  which  ia  obaenred  in  fttal  caaea  of  aaphyxia.  (Gaz.  M^.  Sept.  11, 
1847,  pb  726.)  M.  Laaaaigne  aacertained  by  experiment,  that  after  inhalation 
of  the  vapour  there  waa  a  very  great  increaae  in  the  proportion  of  aerum. 
Ether  haa  been  aeparated  from  the  blood  by  M.  Flandin,  and  it  ia  eaaily  per^ 
ceptible  in  the  breath,  when  tiie  individual  aurrivea,  even  for  ao  lew  a  period 
aa  three  or  four  daya  afrer  it  haa  been  inhaled.  (See  ante,  p.  29.)  'Hiere  ia  no 
doubt  that  it  penetratea  into  ^e  aoikatomna  and  all  the  aecretiona,  and  when 
uaed  aa  a  poiaon  it  would  probably  be  detected  by  ita  odour  in  the  body  for 
come  daya  after  death.  It  ia  a  remarkable  £ict,  aa  indicative  of  ita  abaorption 
and  difluaion,  that  it  producea  ita  narcotic  effecta,  when  adminiatered  aa  a 
vapour  by  the  rectum,  without  the  production  of  thoae  diatreaaing  aymptoma 
which  often  accompany  the  firat  attempta  at  reapiring  it.  (See  Med.  Gaz. 
zxxix.  960.) 

The  ready  abaorption  and  difluaion  of  the  vapour  requirea  notice  in  re- 
ference to  ita  employment  in  the  practice  of  midwifery,  t.  e.,  where  it  ia  uaed 
to  produce  unconaciouaneaa  to  the  paina  of  delivery,  fhe  vitiated  blood  muat 
of  courae  reach  the  fcstua,  and  it  ia  a  queation  whether  it  might  not  act  inju- 
rioualy  npon  it,  like  eigot,  (aee  ante,  p.  484,)  or  any  other  abaorbable  poiaon. 
Accoucheura  have  hitherto  confined  their  obaervationa  to  its  beneficial  efiecta 
upon  the  mother:  it  remaina  yet  to  be  determined  whether  it  may  not  produce 
injury  to  ,the  child,  and  thna  increaae  the  number  of  atill-birtha.  Dr.  Roux 
atatea,  aa  the  reault  of  hia  experience,  that  in  general  the  child  doea  not  aufifer 
from  any  atupefaction  aa  the  reault  of  etherizing  the  mother.  (Gaz.  Med.  Oct 
9, 1847,  806.)  The  atatiatica  of  atill-birtha  in  etherized  and  unetherized  de- 
liveriea,  might  throw  an  important  light  upon  thia  queation. 

[Some  judicioua  remarka  on  the  <unger  reaulting  from  fliia  indiacriminate 
nae  of  ether-vapour  in  auigery,  and  on  flie  aeriona  efiecta  which  it  haa  pro- 
duced in  aeverA  well-mariced  inataneea,  will  be  found  in  Cheliua'a  Suigery, 
Am.  ed.,  VoL  HI.  p.  767.] 

»♦ 
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NARCOTICO-IRRITANT  POISONS- 


CHAPTER  XLI. 

OBNERAL  RBMARK8  ON  THE  NABCOTIOO-IRRITANT  POISONS— ANALTm^TEXitT^- 
XBNT  —  OOOCULUS  nfD10f»*-»PIOEOVOXXA— COBIARIA  mnTTIFOLIA— DASNEI^ 
ORAM— FOXOLOVE — ^DIOITAUA-— BLACK  AND  WBITE  BBLUBBORB— TERATRIA 
— COMMON  HEMLOCK-— GONIA«—WATSR*HEia.OGK  — HEMLOCK  WATBS*]»RO^ 
W^RT  (<ENANTHB  CROGATa)— PBBLLANDRIUM  AQVATICUM— iBTHUSA  CTNA- 
PIUM^IPBCACnANHA — ^BMETIIIA— LA^UBMI7M-*L0BE£IA— MSABOW-SAFPSON^* 
COLCHICINA— MONKSHOOD— ACONTTA. 

OenertU.remarki.'^'Some  remadLs  have  been  already  made  on  the  Narcotico- 
irritant  class  of  poisons  (ante,  p.  90.)  Tozieologists  are  not  agreed  reapeeting^ 
the  distinction  between  these  and  narcotic  poisons:  the  only  difference  com- 
monly admitted  is  that  the  narcotico-irritants  have  a  direct  action  on  the  spinal 
marrow  and  nerres,  indicated  by  paralysis  and  conTiilsions,  whUe  die  narcotics 
specially  affect  the  brain:  but  this  can  scarcely  be  regarded  as  a  sufficient 
sround  of  distinction^  since  there  is  a  greater  difference  betwe^i  the  physio- 
logical action  of  Nux  vomica  and  Belladonna,  dian  between  Bdladonna  and 
Hyoscyamus.  80  again  Opium  and  Prassic  acid  affect  the  spinal  mantrw 
and  produce  comrulsions. .  The  whole  of  the  narcotic  and  nareottco-irritant 
poisons  might  be  arcanged  under  one  dass,  as  MEimoTic  poisons^  from  tiieir 
chief  action  being  on  the  nervous  system;  but  I  have  thought  it  advisable  to 
retain  the  division  which  has  been  of  late  years  uniformly  adopted  m  this 
country. 

The  Narcotico-irritant  poisons  are  derived  from  the  vegetaMe  kingdom. 
Their  effects  on  the  body  are  of  a  mixed  character,  since  both  the  brain  and 
alimentary  canal  are  liable  to  be  affected  by  them. 

In  order  to  prove  fatal,  they  require  to  be  exhibited  commonly  in  largo 
doses.  The  symptoms  in  most  cases  appear  in  about  an  hoar;  but  sometimes 
they  may  be  delayed  for  many  hours.  This  has  been  especially  noticed  widi 
regard  to  poisonous  mushrooms.  The  symptoms  commonly  observed  are 
vertigo,  coma,  delirium,  paralysis  or  ecAivulsions.  Such  at  least  are  the  effects 
resulting  from  Monkshood  (Aconite)  and  Deadly  Nightshade  (Belladonna.) 
These  poisons  have  in  |peneral  a  atrong  and  wcdl-muked  taste,  so  that  they 
cannot  be  criminally  admmistered  without  suspicion  beingr  excited,  or  without 
detection.  Murder  by  Monkshood  has  been  accomplished  by  the  criminal  sab- 
stitution  of  the  leaves  of  this  plant  for  other  vegetables  at  a  meal. 

The  Strychnos  tribe  including  Nux  Vomica,  has  a  specific  actioii  on  the 
spinal  marrow,  prtnlucing  tetanus  and  convulsions,  but  rarely  coma  or  deUrium. 
Squills  and  Foxglove  digitalis)  produce  symptoms  of  narcotism,  t.  e .  they 
a^ect  the  brain;  but  tnese  symptoms  are  commonly  preceded  byyomitiBg, 
with  violent  pain  in  the  stomach  and  bowds,  indicative  of  an  irritant  action. 

Thus,  then,  there  is  great  variety  in  the  effects  produced  by  this  class  of 
poisons,  and  the  same  may  be  said  of  &e  postmortem  appearances  in  the  bodies 
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of  those  who  haye  been  killed  by  them.  In  some  instances  the  stomach  and 
intestines  are  inflamed:  in  others  not.  Where  the  person  has  died  under 
symptoms  of  narcotism,  traces  of  cerebral  con^stion  are  occasionally  found; 
but  eases  of  fatal  poisoning  by  these  vegetable  substances  are  so  rare,  that  we 
have  yet  much  to  learn  respecting  the  morbid  changes  which  they  produce. 

Orfiia  and  other  texicologists  hare  remarked  that  the  narcotic  and  irritant 
effects  of  these  vegetable  poisons  seldom  appear  in  the  same  case.  The 
symptoms  are  those  either  of  narcotism  or  irritation,  and  they  sometimes  al- 
ternate: when  taken  in  large  doses,  they  seem  to  act  principally  as  Nareolia; 
in  imail  doses,  as  IrritanU. 

Analysis. — Most  of  the  narcotico-irritant  poisons  owe  their  deleterious 
effects  to  the  presence  of  an  aikakidal  principle  siniilar  to  morphia,  and  sus- 
ceptible of  insulation  by  complex  chemical  processes.  There  is,  however, 
considerable  difficulty  in  extracting  these  alkaloids  from  the  respective  vege- 
tables ;  and  when  extracted,  the  chemical  differences  among  them,  in  respect 
to  the  action  of  tests,  are  very  slight  Indeed,  better  evidence  of  the  poison- 
ous nature  of  a  suspected  liquid  would  commonly  be  derived  from  the  exhi- 
Mtioa  of  a  portion  of  it  to  animals,  than  from  the  application  of  chemical  tests. 
In  a  medico-legal  point  of  view,  there  are,  with  few  exceptions,  no  chemical 
tests  for  ^ese  poisons,  when  they  are  mixed  up  with  organic  liquids,  upon 
which  reliance  can  be  placed.  When  the  vegetable  has  been  used,  either  in 
the  shape  of  seeds,  leaves,  berries,  or  root,  then  valuable  evidence  may  be 
somedmes  procured  by  searehine  with  or  without  Ae  aid  of  a  good  microscope 
for  the  botanical  diaracters  of  me  plant ;  these  parts  of  the  plant,  from  their 
indigestible  nature,  may  be  found  in  the  vomited  matters  or  evacuations  during 
life,  or  in  the  altmenta^ry  canal  after  death.  The  broken  leaves  may  be  se- 
parated by  washing  as  they  are  quite  insoluble  in  water:  they  may  be  there- 
fore easily  collected,  dried  on  mica  and  examined  by  the  microscope,  which, 
nnder  the  hands  of  a  skilful  botanist,  may  thus  reveal  the  nature  of  the  poison. 
Tins  source  of  evidence  will,  however,  bflen  fail,  owing  to  die  poison  having 
been  laken,  in  the  form  of  extract,  infusion  or  decoction,  or  even,  in  some  in- 
stances, owing  to  the  digestive  action  of  ^e  stomach  itself  on  the  vegetable 
natter.  The  active  alkaloidal  principle  is  no  doubt  absorbed  in  all  cases  of 
poisoning;  but  it  has  not  yet  been  satisfiictorily  detected  by  chemical  pro- 
cesses in  the  blood  or  secretions. 

'  Some  years  since,  I  was  consulted  in  a  case  in- which  there  was  hardly  a 
medical  doubt  that  the  life  of  a  person  had  been  destroyed  by  the  decoction  of 
a  narcotico-irrilant  vegetable.  The  fact,  however,  could  not  be  clearly 
ostabiiehed.  It  is  much  to  be  regretted,  that  post-mortem  examinations  are 
not  enfopoed  as  an  indispensable  part  of  a  coroner's  inquest,  in  all  instances 
c^  nareotieo-irritant  poisoning.  There  is  no  department  of  toxicology  so 
defective  as  this;  only  a  few  pathdogieal  characters  have  been  observed  in 
casds  derived  almost  exclusively  from  foreign  authorities;  and  in  regard  to  the 
effects  of  some  of  these  poisons  on  the  human  body,  nothing  whatever  is  known 
eoeeept  Ikat  ^ey  destroy  life.  The  acquisition  of  any  sort  of  medical  experi- 
enee  on  these  points,  in  England,  is  unfortunately  left  to  be  a  matter  of  the 
purest  accident;  and  yet  on  a  trial  for  murder  by  any  of  these  poisons,  our 
law-authorities  would  expect  that  a  witness  should  be  perfecdy  conversant 
with  their  effects  on  the  body,  while  the  only  possible  source  of  acquiring 
oneh  knowledge  in  a  satisfactory  manner,  is  entirely  cut  off  from  the  medical 
profession !  Some  well-informed  coroners  have  endeavoured,  in  performmg 
Iheir  duties,  thus  to  beiiefit  the  public;  but  the  generality  of  them  act  on  the 

Erinciple  that  the  inquest  in  such  eases  is  menly  to  record  the  fact  of  death 
om  an  extertuU  view  of  the  body. 
7Vea/m^.— The  treatment  of  a  ease  of  narcotico-irritant  poisoning  consists 
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in  promotiiig  early  yomiting^  by  emeticsy  or  in  drawing  off  die  contents  of  Ae 
stomach  by  the  stomach-pump.  If  there  should  be  reason  to  suppose,  from 
the  seat  of  paiuy  that  the  poison  has  descended  into  the  bowels,  then  laxative 
enemata  may  be  used.  Recoveries  have  taken  place  when  the  poison  has 
been  thus  removed,  even  although  formidable  symptoms  had  set  in.  Cold 
affiision,  or  stimulants,  may  occasionally  be  requirea:  the  patient,  if  inclined 
to  sleep,  should  always  be  kept  roused.  There  is  no  certain  chemical  antidote 
to  any  of  these  poisons.  Tannin  precipitates  all  &e  alkaloids :  hence  it  has 
been  strongly  recommended  as  an  antidote.  No  injury  can  follow  its  exhibi- 
tion: and  a  decoction  of  black  tea  will  be  a  good  substitute  for  oak-bark  or 
galls.  Coffee  may  be  used  as  a  stimulant.  With  respect  to  electricityf 
Ducros  found  that  the  ne^tive  current  was  beneficial  to  animals  poisoned  by 
strychnia  or  brucia ;  while  the  positive  current  produced  convulsions,  and 
accelerated  death.  (Canstatt,  Jahresbericht,  1844,  v.  297.)  The  narcotico- 
irritants  appear  to  have  no  corrosive  properties :— some  of  them  give  rise  to 
a  sense  of  burning  heat  in  the  throat  and  stomaeh,<— this  is  a  local  action 
entirely  independent  of  chemical  change :  it  is  especially  witnessed  in  the 
case  of  monkshood.  For  the  convenience  of  reference,  the  most  important  of 
diese  substances  will  be  considered  in  an  alphabetical  order. 

COCCULUS  INDICUS. 

This  is  the  fruit  or  berry  of  the  MnnsFBRNUX  Coggulus,  Lthtt.  {Lewmi 
Aiti/,^  imported  from  the  East  Indies.  It  contains  from  one  to  two  per  cent,  of 
a  poisonous  alkaloid  (Pierotoxia)*  The  seeds,  in  powder  or  decoction,  give 
rise  to  nausea,  vomiting,  and  griping  pains,  followed  by  stupor  and  intoxiea- 
tion.  There  are,  so  far  as  I  am  aware,  only  two  well-authenticated  instanoes 
of  this  substance  having  proved  fatal  to  man.  Several  men  suffered  from  this 
poison  in  1829,  near  Liverpool :  each  had  a  frlass  of  rum  strongly  impranaled 
with  Cocculus  Indicus.  One  died  that  evening;  the  rest  recovered.  (Traill's 
Outlines,  140. )  Of  the  second  case,  the  following  details  have  been  published. 
A  boy,  mU  12,  was  persuaded  by  his  companions  to  swallow  two  scruples  of 
the  composition  used  for  poisoning  fish.  It  contained  Cocculus  Indicus.  In 
a  few  minutes  he  perceived  an  unpleasant  taste,  with  burning  pain  in  the 
cBsophagus  and  stomach,  not  relieved  by  frequent  vomiting,— -as  well  as  pain 
extending  over  the  whole  of  the  abdomen.  In  spite  of  treatment,  a  violent 
attack  of  gastro-enteritis  supervened,  and  there  was  much  febrile  excitement, 
followed  by  delirium  and  diarrhoea,  under  which  the  patient  sank  on  the  nine- 
teenth day  after  taking  the  poison.  On  inspection,  the  vessels  of  the  jna 
mater  were  found  filled  with  dark-coloured  liquid  blood.  There  was  serous 
effusion  in  the  ventricles  of  the  brain,  and  the  right  lung  was  congested.  U 
the  abdomen  there  were  all  the  marks  of  peritonitis  in  an  advanced  stage. 
The  stomach  was  discoloured,  and  its  parietes  thinner  and  softer  than  natural. 
(Canstatt,  Jahresbericht,  1844,  v.  298.) 

London  porter  and  ale  are  considered,  and  in  some  instances  with  propriety, 
to  owe  their  intoxicating  properties  to  a  decoction,  or  extract  of  these  berries, 
a  fraud  not  readily  susceptible  of  detection.  Cocculus  indicus  is  sometimes 
used  by  robbers  to  intoxicate  their  victims,  and  to  this  form  of  intoxicatiim, 
the  term  hoeussing  is  apjdied.  This  substance  is  applied  to  no  useful  purpose 
whatever,  either  in  medicine  or  the  arts;  andf,  under  a  proper  system  of  medi- 
cal police,  its  importation  would  be  strictly  prohibited. 

Cocculus  indicus  is  sometimes  used  for  the  purpose  of  taking  fish.  As  it 
destroys  them  by  poisoning  them,  it  becomes  a  question  whether  the  fish  thus 
killed,  can  be  safely  eaten  as  food  f  see  p.  140,  ante.)  M.  Chevalier  has 
«xaaibed  this  subject;  and  the  eonmsian  to  which  he  has  ccHue  is,  that. 
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although  instances  may  be  cited  of  the  fish  being  used  widi  impunity  as  food« 
yet  it  must  be  regarded  as  a  danfferous  practice.  The  result  depends  on  &e 
quantity  of  poison  used-;  thus,  when  from  ten  to  fifteen  grains  of  the  berries 
were  employed,  and  the  fish  was  afterwards  given  to  animals,  the  noxious 
effects  were  as  strongly  marked  as  if  they  had  swallowed  the  poison.  (Ann. 
d'Hyg.  1843,  i.  343.) 

The  shell  appears  to  act  like  an  emetic,  while  the  kernel,  which  alone  con* 
tains  picrotoxia,  is  the  seat  of  the  poison. 

From  the  facts  collected  by  Wibmer  (Arzneimittel.  Menispermum^)  neither 
cocculus  indicus  nor  picrotoxia,  which  forms  1-lOOth  part  of  the  kernel, 
appears  to  be  possessed  of  very  active  properties  upon  large  animals.  Orfila 
gave  3*38  grains  of  picrotoxia  to  a  good-sized  dog:  it  produced  frequent 
vomiting,  but  the  animal  soon  recovered.     (Toxicologic,  ii.  601.) 

Picrotoxia  is  seen  in  fine  white  crystals,  which  have  an  intensely  bitter 
taste.  It  is  not  very  soluble  in  water,  even  on  boiling  it ;  but  it  is  diissolved 
by  alcohol  and  ether.  Caustic  potash  dissolves  it,  forming  a  yellow  solution, 
but  it  is  not  very  soluble  in  acetic  acid.  Sulphuric  acid  turns  the  crystals  of  a 
deep  brown  colour,  slowly  changed  to  a  deep  men  on  adding  a  few  drops  of 
a  solution  of  chromate  of  potash.  Strong  nitnc  acid  dissolves  picrotoxia,  but 
produces  in  it  no  change  of  colour.  IHiere  are  no  chemical  processes  by 
which  the  presence  of  this  poison  in  an  organic  liquid  can  be  demonstratea. 

CORIARIA  MYRTIFOLU. 

The  leaves  and  berries  of  this  plant  {MyrtMeaved  Sumach)  have  a  poi- 
sonous action,  not  unlike  that  of  Cocculus  Indicus.  The  leaves  so  closely 
reeemble  those  of  senna,  that  they  are  often  employed  as  a  fraudulent  adulte- 
ration,— a  practice  likely  to  lead  to  dangerous  consequences.  Wibmer  quotes 
the  case  of  a  man  and  his  wife,  who  drank  a  decoction  of  senna-leaves  mixed 
with  those  of  the  Coriaria.  In  a  few  minutes  the  man  suffered  from  violent 
colicy  pains  in  the  abdomen,  convulsions,  and  trismus.  He  died  in  four 
hours.  The  woman  suffered  from  similar  symptoms,  but  recovered.  On 
inspecting  the  body  of  the  man,  the  stomach  was  found  inflamed,  and  of  a  red- 
dish-brown colour.  A  portion  of  the  decoction  given  to  dogs  killed  them  with 
similar  symptoms,  and  on  dissection  the  alimentary  canal  was  observed  to  be 
inflamed.  (Op.  cit.  Coriaria*)  From  these  facts  it  would  appear  that  this 
vegetable  poison  has  a  local  irritant  action. 

The  same  question  has  been  raised  in  reference  to  the  Coriaria,  as  with 
respect  to  Cocculus  Indicus,  t.  e^  its  power  of  giving  poisonous  properties  to 
the  flesh  of  animals  feeding  on  it.  A  case  in  which  the  whole  of  the  mem- 
bers of  a  family  were  thus  indirectly  poisoned,  is  elsewhere  related  (ante, 
p.  140.) 

Four  cases  of  poisoning  by  the  berries  of  Rhus  Coriaria  are  reported  in 
the  Journal  de  Chimie  M^d.  (Avril,  1847, 197.)  Two  of  these  proved  fatal. 
The  subject  of  one,  a  child  aged  seven  years,  was  found  in  about  seven  hours 
in  a  state  of  complete  depression,  with  subsultus  tendinum,  loss  of  vision,  and 
the  jaws  spasmodically  closed :  death  took  place  the  following  day.  In  the 
other  fatal  case,  the  principal  symptoms  were  very  similar,  with  the  addition 
of  great  dilatation  of  the  pupils,  and  suppression  of  urine.  The  recovery  of 
two  of  the  children  was  to  be  ascribed  to  eariy  and  copious  vomiting. 

DARNEL  GRASS. 

The  efiects  produced  by  the  seeds  of  the  bearded  darnel,  Lolium  tbhvlen- 
TUMy  when  mixed  with  grain,  have  been  already  described.    (See  ante,  p. 
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480.)  There  is  no  doubt  that  ih6  noxious  effects  of  fresh  bread  are  freqaendy 
due  to  the  accidental  presence  of  this  vegetable  poison.  It  is  not  likety*  how* 
ever,  to  occasion  injurious  symptomif,  unless  the  bread  be  habitually  used  f<»^ 
a  long  period.  From  experiments  on  animals,  and  from  a  few  observatioiis 
on  man,  it  appears  that  the  seeds  of  darnel,  whether  taken  in  powder  or  In 
decoction,  have  a  local  action  on  the  alimentary  canal,  and  a  remote  action  on 
die  brain  and  nervous  system.  There  is  heat,  with  pain  in  the  stomach,  ac- 
companied by  nausea,  vomiting,  and  diarrhoea.  These  symptoms  are  followed 
by  languor,  loss  of  vision,  ringing  in  the  ears,  and  vertigo.  In  order  to  pro- 
duce such  serious  effects,  ^e  poisonous  grain  must  be  taken  in  a  somewhat 
large  dose.  So  far  as  I  can  ascertain,  Uiere  is  no  instance  recorded  of  its 
having  proved  fatal  to  man ;  and  as  much  as  three  ounces  of  a  paste  of  the 
seeds  has  been  given  to  a  dog,  without  causing  death.  (Wibmer,  op.  ciU 
Lolium.) 

Akaltsis.— -The  botanical  characters  of  the  plant    Pfaff  has  lately  ex- 
amined darnel,  in  order  to  discover  a  poisonous  alkaloid ;  but  there  was  no 
'  trace  of  such  a  substance.     By  distillation  with  water  he  obtained  two  kinds 
of  ethereal  oil,  one  lighter  and  the  other  heavier  than  water ;  they  were  colour- 
tess,  but  had  Uie  odour  of  fused  oil. 

FOXGLOVE. 

Purple  Foxglove  (DiorrALis  purpubia^  is  a  well  known  hedge-plant,  grow- 

X abundantly  in  the  southern  parts  ot  England.  All  parts  of  this  plant, 
ther  in  the  form  of  powder,  extract,  tincture,  or  fusion,  are  poisonous,  and 
exert  an  action  both  on  the  brain  and  alimentaiy  canaL  The  leaves  aj^^ear 
to  produce  the  most  powerful  effect,  and  they  retain  thejr  noxious  properties 
when  dried.  '  One  of  the  best-marked  cases  of  poisoning  by.  foxglove,  became 
the  subject  of  a  criminal  trial  at  the  Old  Bailey  in  Oct.  1826.  A  quadc  was 
indicted  for  the  manslaughter  of  a  boy  under  the  following  circumstances. 
He  prescribed  for  a  trivial  complaint,  six  ounces  of  a  strong  decoction  of  digi« 
talis.  The  boy  was  soon  attacked  with  vomiting,  purging,  and  severe  pun  in 
ihe  abdomen.  Afler  some  time  he  became  le£argic,  and  slept  for  several 
'  hours ;  in  the  nifht  he  was  seized  with  convulsions :  the  pupils  were  dilated 
and  insensible ;  &e  pulse  slow,  small,  and  irregular;  coma  followed,  and  the 
boy  died  twenty-two  hours  af)er  taking  the  poison.  On  inspection^  die  mem> 
branes  of  the  brain  were  found  much  injected,  and  the  mucous  lining  of  the 
stomach  was  partially  inflamed.  The  prisoner  was  acquitted  of  the  chaige, 
because  he  had  only  given  his  advice  on  the  application  of  the  friends  of  the 
deceased !    (Ed.  Med.  and  Suig.  Journal,  xxvii.  223.) 

The  following  case  of  poisoning  by  an  infusion  of  foxglove  is  reported  by 
Mr.  Wilson  of  Leeds.  (Med.  Gaz.  xxxiv.  669.)  A  healthy  robust  younf 
man,  affected  with  sore-throat,  was  advised  to  take  *<  throcUwort  tea  J*  Having 
fiUed  a  quart  pitcher  with  the  fresh  leaves  of  the  digitalis  purpurea,  he  poured 
upon  them  as  much  boiling  water  as  the  pitcher  would  hold.  Of  this  strong 
infusion  he  took  a  teacupful  on  going  to  bed,  which  caused  him  to  sleep 
soundly.  In  the  morning  he  took  a  second  cupful  (the  infusion  being  mudi 
stronger,)  and  he  then  went  to  his  employment.  He  soon  felt  dizzy  and 
heavy,  began  to  stagger,  lost  his  consciousness,  and  at  length  fell  down  in  a 
state  of  syncope.  On  being  conveyed  home  he  vomited  severely,  and  suffered 
extreme  pain  in  the  abdomen.  When  visited,  he  was  conscious,  complained 
of  great  pain  in  his  head ;  the  pupils  were  dilated,  and  the  surfiu^e  was  ooldt 
pallid,  and  covered  with  a  copious  perspiration.  The  pulse  was  low,  about  40 
in  the  minute,-— three  or  four  feeble  pulsations  being  succeeded  by  a  complete 
intermission  of  several  seconds;  and  each  stroke,  though  weak,  was  given 
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with  a  peeoliar  **  explonye  shock."  There  was  still  great  pain  in  the  abdo« 
uea»  with  incessant  and  violent  vomiting,  no  diarrhcea,— suppression  of  niina^ 
nnd  an  ahundant  flow  of  saliva.  Brandy  and  ammonia  with  warmth  were 
employed,  end  after  reaction  had  commenced*  purgatives  were  administered. 
The  man  slowly  recovered,  hut  the  pulse  presented  its  peculiar  beat  and  weak* 
ness  for  several  days ;  and  during  this  time  the  man  could  not  bear  the  upright 
position.    This  case  proves  that  salivation  may  be  produced  by  the  plant 

In,  another  instance,  a  young  man  swallowed  a  strong  decoction  of  foxglove 
by  mistake  for  purgative  medicine.  He  was  soon  seized  with  vomiting,  pain 
in  ti^e  abdomen,  and  diarrhoea.  In  the  afternoon  he  fell  asleep.  At  midnight 
he  awoke,  was  attacked  with  violent  vomiting,  colic,  convulsions,  dilated  and 
insensible  pupils ;  and  his  pulse  was  slow  and  irregular.  He  died  twenty*two 
hours  after  tadLin^  the  poison.    (Wibmer,  op.  cit.  DigHatU.) 

A  fewmins  of  the  powdered  leaves  have  been  known  to  produce  giddiness, 
languor,  dimness  of  sight,  and  other  nervous  symptoms.  A  drachm  has,  how- 
ever, been  taken  without  causing  death ;  but  in  this  instance  it  produced  the 
most  violent  vomiting.  As  indicative  of  the  singular  effect  of  this  poison  oq. 
the  nerves  of  sensation,  it  may  be  stated  that  a  coal*fire  appeared  to  the  patient 
to  have  a  blue  colour.  A  common  effect  of  this  poison  is  great'depression  of 
the  heart's  action. 

The  post-mortem  appearances  produced  by  foxglove  are  an  inflammatory 
condition  of  the  stomach  and  intestines,  fluidity  of  me  blood,  and  loss  of  irri- 
tability of  the  heart 

In  me  case  of  a  man,  set  50,  the  tincture,  taken  in  medicinal  doses  for  about 
twenty  days,  produced  the  following  train  of  symptoms.  (Med.  Oaz.  xxxi* 
270.)  The  p^e,  which,  during  a  former  use  of  &e  medicine,  had  lessened 
by  ten  or  fifteen  beats  in  a  minute,  sank  almost  to  half  its  usual  number.  The 
patient  was  tormented  by  the  most  painful  disquietude,  so  that,  even  in  the 
night,  he  left  the  bed  every  moment,  could  not  sleep,  and  with  his  eyes  open 
conversed  with  persons  who  were  not  present  At  the  same  time  the  pupils 
were  dilated,  (he  conjuetiva  both  of  the  eye  and  the  lids  was  red;  he  had  but 
little  appetite,  with  great  nausea,  violent  thirst,  and  dryness  of  the  mouth;  the 
alvine  evacuations  were  scanty;  the  secretion  of  urine  was  increased.  These 
phenomena,  which  obviously  were  merely  the  effects  of  the  digitalis,  had  lasted 
six  days,  when  the  restlessness  diminished,  sleep  returned,  and  the  dilatation 
of  the  pupils  disappeared.  This  case  shows  that  digitalis  possesses  accumu- 
lative properties;  and  that  it  cannot  be  given  for  a  long  period  medicinally 
without  producing  dangerous  symptoms.  Dr.  EUiotson  states  that  he  has 
known  persons  who  had  been  in  the  habit  of  taking  this  medicine  for  a  long 
period  die  very  suddenly,  as  if  from  accumulation  of  the  poison  in  the  system, 
and  its  fatal  action  on  the  heart 

In  a  case  of  poisoning  by  foxglove,  in  addition  to  the  free  use  of  emetics, 
vegetable  infusions  containing  tannin  should  be  given.  According  to  the 
researches  of  M.  Homolle,  this  renders  the  active  principle— (/t^t/a/ta-— 
insoluble. 

The  medicinal  dose  of  the  infusion  is  from  half  an  ounce  to  one  ounce ;— 
of  the  tincture,  from  ten  to  forty  minims  ;-»and  of  the  powder,  from  half  a  ffrain 
to  one  grain  and  a-half.  The  medicinal  preparations  vary  considerably  in 
strength,  a  flict  which  will  explain  why  they  have  been  administered  in  much 
larger  doses  than  those  here  assigned,  without  producing  dangerous  effects. 
Dr.  Pereira  states  that  twenty  drops  of  the  tincture  were  given  to  an  infant, 
labouring  under  hydrocephalus,  three  times  daily  for  a  fortnight,  without  causing 
any  untoward  symptom ;  and  he  has  ft«quently  prescribed,  for  an  adult,  one 
drachm  of  the  tincture  three  times  daily  for  a  fortnight,  without  producing  any 
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marked  effect  The  tincture  has  been  sometinies  preacribed  medicinally  in 
doaea  of  half  an  onnce  to  an  ounce;  and  on  one  occasion  two  ounces  wero 
taken  in  two  doses,  without  giving  rise  to  the  slightest  inconvenience.  (Mat 
Med.  ii.  1213.).  These  facts  show  either  that  foxglove  is  not  so  powerliil  a 
poi9<ni  as  it  LB  commonly  supposed  to  be,  or  that  the  proportion  of  digitalia  is 
liable  to  great  variation  in  the  alcoholic  solution. 

Analysis. — ^When  foxglove  has  been  taken  in  substance,  it  can  be  identified 
only  by  its  botanical  characters.  In  the  form  of  infusion,  decoction,  or  tino- 
^  ture,  and  when  mixed  with  organic  liquids,  there  are  no  chemical  prooessefl 
by  which  the  nature  of  the  poison  can  be  determined.  ^ 

Digitalia. — The  active  principle  of  foxglove  is  called  Dioffalia.  Its  pro- 
perties have  been  recently  investigated  by  M.  Homolle.  (Joum.  de  Pharmacie, 
Janvier  1845, 57.)  The  process  for  obtaining  it  is  exceedingly  complex.  It  is 
a  white,  inodorous,  imperfectly  crystalline  substance.  It  is  so  intensely  bitter, 
that  it  gives  a  sensible  bitterness  to  200,006  parts  of  water;  but  the  taste  of 
digitalia  itself  is  only  slowly  manifested,  in  consequence  of  its  great  insoln- 
bility.  Cold  wat^r  dissolves  only  l-2000th,  and  hot  water  only  1-IOOOth 
part:  it  is  much  more  soluble  in  alcohol  and  ether.  When  dissolved  in  either 
menstruum,  it  has  neither  an  acid  nor  alkaline  reaction.  It  doee  not  form  salts 
with  acids.  It  immediately  decomposes  nitric  acid,  evolving  nitrous  acid 
Tapoura,  and  producing  a  rich  orange-yellow  coloured  solution,  which  acquires 
in  a  few  days  a  golden-yellow  tint  Sulphuric  acid  at  first  blackens  it,  bat 
subsequently  forms  a  brownish-black  liquid,  which  passes  in  a  few  days  to  a 
led-brown,  amethyst,  and  finally  a  rich  crimson  colour.  If  a  portion  of  the 
reddish-brown  liquid  be  dropped  into  a  small  quantity  of  water,  it  gives  to  it  a 
rich  green  colour.  Muriatic  acid  produces  with  it  a  yellow,  speedily  passing 
to  a  bright-green  colour.  A  dose  of  more  than  l-16th  of  a  grain  could  not  he 
taken  by  an  adult  without  causing  symptoms  of  poisoning.  This  quantity  was 
found  to  be  equal  in  strength  to  about  eight  grains  of  the  well-prepared  powder 
of  the  leaves. 

HELLEBORE. 

.  There  are  several  varieties  of  Hellebore ;  but  the  two  plants  which  are  most 
commonly  used  as  poisons  under  this  name,  are  the  Black  and  white  Hellebore. 

Black  Hellebore. — ^This  plant,  which  is  the  Hblleborus  Niger  of  the 
modem,  and  Melampodium  of  the  old  pharmacoposias,  is  known  under  the 
name  of  ChrUtmaa  Ro9t^  from  its  flowering  in  January.  In  Lancashire  it  is 
called  Brank-urnine.  Another  variety,  Helleborus  F(btidus,  sparingly 
crows  in  shady  places  and  on  a  chalky  soil,  flowering  in  March  and  April:  it 
IS  known  under  the  names  of  Beards  foot^  Setler^wort^  Hdiebora^ter. 

According  to  Wibmer,  the  roots  of  the  Black  Hellebore  possess  the  greatest 
activity ;  but  the  leaves  are  also  highly  poisonous  when  used  in  the  form  of 
infiision.  By  long  boiling  the  poisonous  properties  of  the  plant  are  diminished, 
probably  owing  to  the  loss  of  the  volatile  principle,  which  is  an  acrid  oii« 
The  roots  and  leaves  have  a  local  irritant  action,  producing  violent  vomiting 
.  and  purging  in  small  doses,  with  severe  pain  in  the  abdomen,  followed  by 
cold  sweats,  convulsions,  insensibility,  and  death.  The  powdered  root  in  & 
dose  of  a  few  grains,  acts  like  a  drastic  purgative.    In  a  case  reported  by  Mo^ 

gagni,  half  a  drachm  of  the  aqueous  extract  killed  a  man,  Bged  50,  in  eight 
ours.  The  symptoms  were  severe  pain  in  the  abdomen  and  violent  vomiting. 
After  death,  the  whole  of  the  alimentary  canal  was  found  inflamed,  but  espe- 
cially the  large  intestines.  (Wibmer,  op.  cit  Hellbborvs.)  A  case  is  quoted 
by  the  same  writer,  in  which  a  table«spoonful  of  the  finely  powdered  root 
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(taken  by  mistake  for  riiubarb)  caused  severe  s3nnptoms  of  irritant  poisoning, 
which  did  not  disappear  for  four  hoan«  The  man  recovered  on  the  fourSi 
day. 

The  experiments  performed  by  Orfila  on  animals  show  that  this  poison 
acts  like  a  local  iixitant  when  applied  to  a  wound  on  the  skin.  (Op.  cit.  ii. 
»69.) 

Hellebore  is  a  favourite  remedy  for  worms  with  quacks  and  rural  doctresses. 
It  is  not,  therefore,  surprising  that  it  should  be  occasionally  administered  in  an 
overdose,  and  cause  death. 

Mf  •  J.  H.  Todd,  Coroner  for  Southampton,  has  kindly  forwarded  to  me  the 
report  of  an  inquiry  which  took  place  before  him,  in  Nov.  1845,  in  which  a 
child  under  two  years  of  age  was  poisoned  with  an  infusion  of  hellebore, 
administered  to  it  by  its  grandmother,  for  the  purpose  of  destroying  worms. 
The*leave8  of  the  plant  (Bear's  foot)  were  bruised,  and  boiling  water  poured 
over  them.  Two  dessert  spoonfuls  were  given  to  the  child,  who  had  been 
suffering  from  ague,  but  from  which  he  had  recently  recovered.  Within  ten 
minutes  after  taking  the  mixture  he  was  very  sick,  and  was  violently  puiged. 
The  matter  vomited  was  of  a  green  colour,  and  slimy :  the  sickness  and  purging 
continued  until  the  evening,  wiien  he  died,  t.  e.  about  thirteen  hours  after  having 
taken  the  mixture.  There  were  convulsions  before  death.  On  inspection, 
the  whole  body  appeared  blanched;  the  eyes  were  sunk,  and  the  pupils 
dilated.  There  was  diffused  inflammation  of  the  mucous  membrane  of  the 
stomach,  and  a  well-marked  patch  of  inflammatory  redness,  about  the  size  of 
a  five-shilling  piece,  near  its  centre.  The  small  intestines,  which  contained  a 
brownish-yellow  fluid,  were  much  inflamed.  The  caecum  contained  about 
thirty  worms.  The  head  and  chest  were  not  examined.  Death  was  very 
properly  attributed  by  the  medical  witness  to  the  action  of  hellebore. 

The  woman  who  prepared  the  infusion  stated  that  she  had  frequently  given 
it  in  largei  quantities  to  young  children,  and  there  were  no  injurious  effects. 
It  is  nevertheless  to  be  regarded  as  an  active  poison;  and  if  persons  are  not 
always  killed  by  such  worm-medicines,  it  must  be  regarded  as  a  very  fortunate 
circumstance.  This  acrid  vegetable  never  can  be  given  by  an  ignorant  person 
without  great  risk. 

Analysis. — The  botanical  characters  of  the  leaves  and  roots. — ^Black  Helle- 
bore has  a  large  flower  with  five  round  spreading  petals,'which  are  at  first 
white,  and  afterwards  become  reddish-coloured,  and  finally  greenish.  The 
fiower  of  Fcetid  Hellebore,  or  Bear's  foot,  has  five  oval  concave  petals,  of  a 
green  colour,  tinged  with  purple  at  the  margin. 

[Two  other  species  H.  orientalis  and  H.  viridis  are  equally  active  with 
the  H.  niger.  The  former  is  now  considered  to  be  the  Melampodium  of  the 
ancients.— G.] 

White  Hellebore.  Veratrum  Album. — ^The  action  of  this  plant  is  ana- 
logous to  that  of  black  hellebore;  it  is,  however,  more  irritant  and  less  stupe- 
fying. The  powdered  root  produces  a  strong  local  effect,  and  causes  violent 
sneezing.  When  taken  internally,  it  gives  rise  to  severe  pain  in  the  abdomen, 
violent  vomiting  and  purging,  followed  by  giddiness,  dilatation  of  the  pupils, 
convulsions,  insensibility,  and  death.  It  produces  a  sense  of  great  heat  and 
constriction  in  the  throat.  In  three  cases  mentioned  by  Dr.  Pereira,  in  which 
the  infusion  had  been  swallowed,  there  was  no  purging.     (Op.  cit.  ii.  054.) 

There  can  be  no  doubt  that  white  hellebore  has  all  Uie  characters  of  a  nar- 
cotico-irritant  poison.  In  another  part  of  the  volume,  (p.  16,  ante)  a  case  has 
been  quoted,  in  which,  at  a  recent  trial  for  criminal  abortion,  a  medical  wit- 
tiess  expressed  the  opinion  that  it  was  not  a  poison.  The  numerous  obser- 
vations collected  by  Wibmer,  prove  that  it  acts  most  powerfully  on  the  system* 
In  one  instance,  twenty  grains  of  the  powder  caused  oonvulsions  and  death  in 
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three  hours,  and  in  another,  a  man  after  ^ting  the  root,  died  in  six  hooif* 
Death  was  preceded  by  vomiting  of  bloody  mucus,  and  by  cold  sweats.  (Op. 
cit.  Verateum.)  The  smallest  quantity  required  to  destroy  life  is  unknown* 
Dr.  Christison  quotes  a  case  from  Bernt,  in  which  a  man  took  bat  a  small 
quantity  of  the  powder,  and  died  in  the  course  of  the  day.  After  death  the 
same  marks  of  irritation  were  found  in  the  alimentsury  canal  as  those  which 
have  been  described  in  speaking  of  black-hellebore. 

Analysis. — Powdered  white  hellebore  root  has  a  reddish«brown  edenr, 
resembling  jalap.  Nitric  acid  gives  to  it  a  red,  rapidly  passing  to  a  dark4m>wn, 
colour.  Sulphuric  acid  produces  with  it  a  dark*brown  tint,  almost  black. 
Iodine  water,  a  blueish  grey  tint,  slowly  brought  out.  The  proto  and  persalti 
of  iron  have  no  effect  upon  it 

VkrAtria. — ^White  hellebore  owes  its  noxious  properties  to  the  alkaknd 
veratriaf  which  is  itself  a  powerful  poison.  A  medical  friend  communicated 
tome  the  following  fact.  A  physician  prescribed  medicinally  for  a  lady,  one 
grain  of  veratria  divided  into  fifty  pills,  and  three  were  directed  to  betaken  for 
a  dose.  Not  long  aftfer  the  first  dose  had  been  swallowed,  the  patient  was 
found  insensible,  2ie  surface  cdd,  the  pulse  failing,  and  there  was  every  symp- 
tom of  approaching  dissolution.  She  remained  some  hours  in  a  doubtful  con- 
dition, but  ultimately  recovered.  Supposing  the  medicine  to  have  been  well 
mixed,  and  the  pills  equally  divided,  not  more  than  oneniixteenth  of  a  grain  of 
veratria  was  here  taken ! 

This  proves  that  pure  veratria  is  capable  of  exerting  a  very  powerfiil  effect. 
The  common  veratria  of  the  shops  is  sometimes  given  medicinally,  in  doses  of 
one-sixth  of  a  grain.  In  the  pure  state,  it  forms  a  brownish-white  uncrystaUine 
powder,  scarcely  soluble  in  water,  even  on  boiling,  but  is  more  readily  dis- 
solved by  alcohol  and  ether.  It  has  a  very  faint  alkaline  reaction,  and  easily 
combines  with  the  acetic  and  other  acids,  forming  soluble  salts.  It  has  ahot, 
acrid  taste,  without  any  bitterness.  Strong  nitric  acid  gives  to  it  a  light  red, 
turning  to  an  ochreous,  colour.  Sulphuric  acid  gives  to  3ie  powder  an  intense 
orange-brown  colour,  which  becomes  of  a  deep  claret-red  on  adding  chromate 
of  potash.  The  same  colour  is  produced  when  the  acid  is  added  to  the  vera- 
tria dissolved  in  acetic  acid. 

[A  native  species,  V.  viride  is  equally  poisonous,  and  a  decoction  is  often 
used  to  destroy  vermin.  The  root  is  very  acrid.  See  a  memoir  on  this  plant 
by  Dr.  Osgood  (Amer.  Jour.  Med.  Sci.  xvi.  279.)— G.] 

CBVADILLA. 

This  name  is  given  to  the  follicles  and  loose  seeds  of  the  Veratrum  Saba- 
dilla.  [^AsagrsM  officinalis. — G.]  It  is  very  much  used  as  a  bug-poison,  and 
has  been  employed  as  a  vermifuge :  it  has  a  strong  local  irritant  action.  It 
acts  like  white  hellebore,  and  its  poisonous  properties  are  due  to  the  presence 
of  Veratria.  Cevadilla  also  yields  a  very  acrid  alkaloid,  Scd)adillinef  the 
effects  of  which  on  the  body  are  unknown. 

HEMLOCK. 

Under  this  name  are  popularly  included  several  varieties  of  plants. 

COMMON  OR  SPOTtfiD  HEMLOCK. 

Common  hemlock,  or  Conium  maculatum,  is  a  well-known  hedge-{Jant, 
which  grows  abundantly  in  most  parts  of  Gretft  Britain.  Its  effects  on  man 
and  animals  prove  that  it  possesses  active  poisonous  properties:  these  chiefly 
reside  in  the  leaves  and  roots,  and  may  be  extracted  by  water.    Its  energy 
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Taries,  probably  according  to  season  and  locality.  The  effects  produced  by 
hemlock,  hare  not  been  uniform ;  in  some  instances  there  has  been  stupor, 
coma,  and  convulsions ;  while  in  other  cases,  the  action  of  the  poison  has 
been  chiefly,  manifested  on  the  spinal  marrow,—/,  c,  it  has  produced  pandysis 
of  the  muscular  system. 

In  a  series  of  cases,  quoted  by  Orfila,  several  soldiers  partook  of  hemlock 
in  soup.  Soon  afterwards,  they  all  appeared  to  be  intoxicated.  One,  who 
had  eaten  of  the  soup  rather  freely, became,  in  less  tlian  two  hours,  senseless; 
he  breathed  with  difficulty;  his  pulse  was  hard,  small  and  slow ;  surface  cold; 
his  face  livid,  like  that  of  a  person  who  had  undergone  strangulation.  Emetics 
were  administered,  with  temporary  relief,  but  he  became  again  unconscious^ 
lost  the  power  of  speaking,  and  died  three  hours  afler  partaking  of  the  soup.* 
On  inspection,  the  stomach  was  found  half  filled  with  a  quantity  of  pulpy 
matter,  and  there  were  some  red  spots  on  the  membrane,  near  the  pylorus.  The 
cerebral  vessels  were  goiged  with  blood,  which  was  quite  liquid.  (Op.  cit.  ii. 
427.)  Dr.  J.  H.  Bennett  met  with  a  case  which  illustrates  the  other  mode  of 
action.  A  man  ate  a  large  quantity  of  hemlock-plant,  by  mistake  for  parsley. 
Soon  afterwards,  there  was  a  loss  of  power  in  the  lower,  extremities :  but  he 
apparently  suffered  no  pain.  In  walking  he  staggered  as  if  he  was  drunk ;  at 
length  his  limbs  refused  to  support  him,  and  he  feL  On  being  raised,  his  legs 
drs^iged  after  him,  and  when  his  anns  were  lifted,  they  fell  like  inert  masses, 
and  remained  immoveable.  There  was  perfect  paralysis  of  the  upper  and 
lower  extremities  within  two  hours  after  he  had  taken  dfie  poison.  There  was 
loss  of  power  of  deglutition,  and  a  partial  paralysis  of  sensation,  but  no  con- 
Tiilsions,--only  slight  occasional  motions  of  the  left  leg ;  the  pupils  were 
iixed.  Three  hours  after  eating  the  hemlock,  the  respiratory  movements  hkd 
ceased.  Death  took  place  in  three  hours  and  a  quarter;  it  was  evidently 
caused  by  gradual  aspnyxia  from  paralysis  of  the  muscles  of  respiration ;  but 
the  inteileet  was  perfiscdy  clear  until  shordy  before  death.  On  inspection, 
there  was  slight  serous  effusion  beneath  the  arachnoid  membrane.  The  sub* 
stance  of  the  brain  was  soft;  on  section  there  were  numerous  bloody  points, 
but  the  oivan  was  o&erwise  healthy,  'the  lungs  were  gorged  with  dark-red 
£uid  blood ;  the  heart  was  soft  and  flabby.  The  stomach  contained  a  green- 
eoloured  poltaceous  mass  resembling  parsley.  The  mucous  coat  was  much 
congested,  especially  at  its  cardiac  extremity.  Here  there  were  numerous 
extravasations  of  dark  blood  below  the  epithelium,  over  a  space  of  about  the 
size  of  the  hand.  The  intestines  were  healthy,  here  and  there  presenting 
patches  of  congestion  in  the  mucous  coat.  The  blood,  throughout  the  body, 
was  fluid  and  of  a  dark  colour.  A  portion  of  the  green  vegetable  pulp  was 
identified  by  Dr.  Christison,  as  part  of  the  Coniwn  tnaeuhUum.  Some  of  the 
leaves  bruised  in  a  mortar,  with  a  solution  of  potash,  also  gave  out  the  peculiar 
odour  o£  the  volatile  priociple  Conia.  (Ed.  Med.  and  S.  J.  July  1845, 169.) 
These  t\/o  cases  give  a  more  complete  account  of  the  effects  produced  by 
hemlock  upon  adults,  than  any  others  yet  published.  It  does  not  appear  that 
delirium  or  convulsions  are  by  any  means  common. 

Analysis.— Hemlock  is  known  from  most  other  plants,  whieh  resemble  it, 
by  its  large,  rounds  smooth  and  spotted  stem.  The  leaves  are  of  a  dark-green 
colour,  and  smooth  and  shininff.  Every  portion  of  the  plant  has  a  strong  and 
disagreeable  smell  when  bruised ;— •this  is  especially  brought  out  when  the  stem 
or  leaves  are  rubbed  with  caustic  potash* 

CoMU. — The  active  properties  of  hemlock  depend  on  the  presence  of  a  pecu- 
liar volatile  alkaline  liquid,  of  a  highly  pungent  odour,  irritating  to  the  skin,  and 
intensely  acrid  to  the  taste.  Jx  is  transparent,  oily-looking,  and  floats  on  water, 
in  whieh  it  is  not  very  soluble.  Its  vapour  is  indftammable :  it  produces  white 
fumes  with  muriatic  acid  vapour.    This  alkaloid,  Conia*  is  very  soluble  in 
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alcohol  and  ether,  and  combinefl  with  diluted  aeids  to  fenn  falts.  It  exists  in 
all  parts  of  the  plant,  but  an  alcoholic  extract  of  the  seeds  contains  the  laigest 
quantity.  The  common  Extract  of  hemlock,  the  medicinal  dose  of  whi(£  is 
two  or  three  grains,  is  liable  to  vary  much  in  strength,  according,  to  the  mode 
in  which  it  has  been  prepared : — when  overheated,  there  is  a  great  loss  of 
conia.  The  presence  of  this  alkaloid  in  the  extract,  may  be  readily  deter- 
mined by  triturating  it  with  caustic  potash ;  if  present,  it  is  immediately  set 
free,  and  may  be  recognised  by  its  odour.  The  proportion  of  conia  in  the 
plant  probably  varies  at  different  seasons  of  the  year,— a  fact  which  will  ac- 
count for  the  root  having  been  occasionally  eaten  with  impunity. 

Dr.  Christison's  experiments  prove  that  conia,  whether  free  or  combined, 
is  a  most  powerful  poison  (ante,  page  34.)  Although,  as  it  exists  in  hemlock, 
it  undoubtedly  operates  by  absorption,  yet,  when  insulated,  it  destroys  life  so 
rapidly,  that  it  must  be  supposed  to  kill,  at  least  occasionally,  without  entering 
the  blood.  It  produces  general  palsy  without  insensibility,  and  with  slight 
occasional  twitches  only  of  the  limbs  of  the  animal.  (Op.  cit.  855.)  It  is 
singular  that  the  heart  does  not  appear  to'  be  affected  by  the  poison,  as  this 
organ  pulsates  even  after  other  signs  of  life  have  ceased.  Death  appears  to 
be  due  to  asphyxia,  from  the  general  paralysis  of  the  respiratory  musdes.  A 
single  drop  of  conia,  applied  to  the  eye  of  a  rabbit,  killed  it  in  nine  minutes; 
ancf  three  drops  killed  a  strong  cat  in  a  minute  and  a  half. 

WATER-HBMLOCK.      HfiMLOCK  WATER-DROPWORT. 

The  WATER-HtULocK,  or  CicirrA  Virosa,  has  given  rise  to  several  fatal  ao 
ci!Uents — its  roots  having  been  mistaken  for  parsnips.  The  whole  of  the  plant 
is  poisonous ;  but  the  roots  are  the  most  active,  especially  when  gathered  eariy 
or  late  in  the  year.  The  symptom*  produced  by  the  roots  are  vertigo,  dimneffl 
of  sight,  headach,  and  difficult  respiration.  There  is  burning  pain  in  the 
stomach,  with  vomiting,  and  these  symptoms  are  accompanied  by  heat  and 
dryness  of  the  throat.  Convulsions  have  been  observed  to  precede  deatL 
In  the  cases  of  three*  children  who  died  in  convulsions  from  this  poison, 
Mertzdorff  found  an  injected  state  of  the  mucous  membrane  of  the  stomach, 
with  redness  of  the  epiglottis,  pharynx,  cardia,  and  pylorus:  the  vessels  of 
the  brain  and  the  sinuses  were  filled  with  dark  liquid  blood.  (Wibmer, 
CicutOj  119.)  In  a  fatal  case  which  occurred  to  Wepfer,  the  patient,  a  man 
aged  20,  who  had  eaten  a  large  quantity  of  the  root,  was  found  with  his  face 
swollen  and  his  eyes  projecting.  He  breathed  with  great  difficulty,  and 
foamed  at  the  mouth.  He  was  seized  with  a  severe  epileptic  fit :  his  Umbs 
assumed  a  tetanic  stiffness,  and  there  was  spasmodic  breathing.  He  was  quite 
unconscious,  and  speedily  died.  The  only  marked  appearances  were  fluidity 
of  the  blood,  and  patches  of  redness  on  the  mucous  membrane  of  the  stomach. 
(Wibmer,  loc.  cit.) 

Dr.  Badgley  has  communicated  some  cases  of  poisoning  by  this  plant  to  the 
Montreal  Medical  Gazette  (June  1844:) — Four  children,  between  five  and 
seven  years  of  age,  ate  the  roots  of  Water-hemlock  by  mistake  for  parsnips. 
Within  half  an  hour,  they  were  all  seized  with  extreme  nausea,  burning  pain 
at  the  epigastrium,  and  colicky  pains  in  the  bowels ;  they  all  complained,  on 
reaching  3ieir  homes,  of  sickness,  for  which  warm  milk  was  administered  to 
them.  Efforts  to  vomit  were  induced:  in  one,  there  was  full  vomiting,  but  in 
the  other  three  nothing  was  ejected  from  the  stomach.  The  pains  gradually 
increased  in  two  of  them ;  and,  in  the  space  of  about  two  hours  from  the  time 
of  theur  eating  the  roots,  they  were  labouring  under  complete  coma,  with 
tetanic  convulsions,  the  jaws  rigidly  fixed,  profound  stertor,  and  the  wbols 
face  puffed  and  bloated,  having  precisely  the  appearance  of  the  head  of  s 
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pmon  who  had  been  for  some  houn  under  water;  puUe  intermittingf,  some- 
times imperceptible.  Emetics  were  exhibited,  but  without  effect;  and  ene- 
^  mata  of  castor-oil  and  oil  of  tarpentine  were  employed  with  great  relief. 
The  child  who  had  eaten  most  sparingly  had  taken  warm  milk,  and  had  vo- 
mited freely.    One  died  in  three  honm ;  the  others  recovered. 

Dr.  Schlesier  met  with  the  following  case:— A  girl,  st  eight,  who  had 
eaten  this  plant,  was  found  lying  quite  insensible.  Her  respiration  was 
feeble,  and  ratding;  the  pulse  soft,  small,  and  scarcely  perceptible;  the 
pupils  dilated  and  fixed ;  the  face  pallid;  limbs  flaccid :  abdomen  distended ; 
and  there  was  general  coldness  of  die  surfiice,  with  an  entire  loss  of  the  power 
of  swallowing.  Stimulating  embrocations  and  cataplasms  were  applied,  and 
afler  some  hours  the  pupils  contracted;  the  body  became  watm ;  the  breathing 
easier ;  but  there  were  involuntary  motions  of  the  limbs.  There  was  a  slight 
return  of  consciousness  and  the  power  of  speaking,  but  the  difficulty  of  swal- 
lowing continued ;  and  the  patient  died  in  about  sixteen  hours.  (Ganstatt's 
Jahresb.  1844,  v.  296.) 

Analysis. — ^There  are  no  means  of  identifying  this  plant  except  by  the 
determination  of  its  botanical  characters.  It  grows  abundantly  on  the  borders 
of  ditehes,  ponds,  and  streams.  Ite  stem  is  thick,  round,  striated,  smooth » 
sparingly  branched,  and  dften  attains  fonr  feet  in  height.  It  is  of  a  reddish 
colour  at  the  branching  of  the  umbels.  The  leaves  are  laige,  pinnated,  and 
serrated:  they  have  the  taste  of  parsley.  The  root,  which  has  a  strong  dis- 
agreeable smell  and  an  acrid  taste,  is  thick,  short,  hollow,  and  has  numerou* 
fibres  at  the  joints.    The  nature  of  the  poisonous  principle  is  unknown. 

The  CicuTA  Maculata  is  possessed  of  equally  virulent  properties.  Many 
fatal  eases  have  occurred  in  the  United  States  from  the  root  having  been  eaten 
by  mistake. 

Hemlock  wateb-dropwort.  Watbr-Pahsiiip.— -This  umbeHiferons  plant 
(the  (Enanthk  Crocata  of  botanists)  grows  on  the  banks  of  rivers,  streams, 
and  ditehes.  It  is  one  of  the  most  poisonous  of  the  order ;  and  it  is  con- 
sidered to  be  one  of  the  most  virulent  of  English  vegetable  poisons.  It  is  found 
growing  abundantly  in  the  South  of  Ireiand.  Dr.  Pickells  has  collected  thirty 
cases  of  death  from  the  eating  of  the  root:  the  quantity  taken  in  one  instance 
did  not  exceed  the  top  of  the  finger  in  size.  The  symptoms  were  insensibility^ 
tetanus,  delirium,  and  insanity.  Dr.  Christison  considers  that  this  plant,  as  it 
grows  in  Scotland,  is  not  poisonous ;  but  there  appears  to  be  no  doubt,  from 
various  recorded  cases,  that,  as  it  grows  in  England,  Wales,  and  Ireland,  it  is 
endowed  with  highly  noxious  properties. 

Symptoms  and  appbarancbs.— A  very  interesting  set  of  cases  of  poisoning 
by  (Enanthe  has  been  communicated  to  the  Medical  GJazette  (vol.  xxxiv.  p. 
288,)  by  Mr.  Bossey,  of  Woolwich.  A  number  of  convicts,  while  engaged  at 
work,  ate  the  leaves  and  roots  of  the  (Enanthe.  In  about  twenty  minutes; 
one  roan,  without  any  apparent  warning,  fell  down  in  strong  convulsions, 
which  soon  ceased,  but  left  a  wild  expression  on  his  countenance.  Soon 
afterwards,  as  many  as  nine  fell  into  a  state  of  convulsions  and  insensibility. 
The  face  of  the  roan  first  seized  became  bloated  and  livid ;  there  was  a  san- 
guineous foam  about  the  mouth  and  nostrils ;  the  breathing  was  stertorous  and 
convulsive;  there  was  great  prostration  of  strength,  and  insensibility:  he 
died  in  five  minutes.  A  second  died,  under  similar  symptosM,  in  a  quarter  of 
an  hour,  although  the  stomach-pump  was  used,  and  some  leaves  were  extracted 
witfi  the  fiuids.  A  thffd,  who  had  assisted  in  carrying  the  two  former,  was 
himself  seized  with  convnlsions,  and  died  in  about  an  hour ;  and  soon  afler 
him,  a  fourth  died,  in  spite  of  the  most  energetic  remedial  treatment  by  cold 
afilusion,  emetics,  stimulants,  stimulating  frictions,  as  well  as  the  use  of  the 
stomach-pump.    Two  other  cases  proved  fatal,— the  one  in  nine  days,  and  the 
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other  in  elevea ;  and  in  diese  two  oaket  there  wm  initation  of  tbe  alimeolarje 
eaaal.  On  inipectiii|^  the  bodies  of  those  who  died  quiekly,  there  wu  ooo- 
gestion  of  the  cerebral  Teeeehi ;  and,  in  one  inetance,  a  layer  of  ertravaaated 
blood  was  found  beneath  the  pia  mater.  In  the  first  case^  which  proved  nMwt 
quickly  fatal,  the  cerebral  vessels  were  not  congested.  The  pharynx  and 
osophagna  had  a  white  appearance,  and  contained  some  mucus,  ivith  portions 
of  the  root.  The  lining  membrane  of  the  trachea  and  bronchi  was  intensely 
injected  with  dark  hloixl.  The  lungs  were  gorged  with  fluid  blood.  The 
blood  in  the  heart  was  very  black  and  fluid.  The  stomach  and  intestineo 
were  externally  of  a  pink  colour:  the  cavity  of  4he  stomach  was  lined  with  a 
thick  viscid  mucus,  containing  portions  of  the  root.  The  mucous  membraiio 
was  much  conrugated,  and  the  follicles  were  particulaily  enlarged.  Similar 
appearances  were  met  with  in  all.  In  the  two  protracted  cases,  the  mucous 
membrane  of  the  stomach  and  bowels  was  softened  and  thickened.  It  had  a 
pink  colour  externally,  but  no  red  appearance  internally.  The  vessels  of  the 
brain  were  congested.  In  the  others,  who  partook  of  the  roots,  the  symptoms 
were-  not  so  severe.  Under  the  free  use  of  purgatives,  a  considerable  quantity 
of  the  root  was  discharged^  and  in  a  few  days  the  men  recovered.  These  cases 
show  th^t  the  (Enanthe  is  one  of  the  most  powerful  of  the  indigenous  narco- 
tico-irritant  poisons.  It  destroys  life  with  even  greater  rapidity  than  arsenic; 
for  it  here  proved  fatal  to  a  strong  healthy  man  in  less  than  one  haur^ 
Chemists  ^ave  not  yet  ascertained  on  what  principle  its  active  properties 
depend,  but  they  appear  to  reside  chiefly  in  the  root. 

In  March  1846,  Dr.  Unger  met  with  the  following  cases :— *A  woman  dug 
up  some  roots  which  she  supposed  to  be  parsnips.  They  were  dressed  for 
dinner  as  usual  in  an  earthen-pot  in  which  her  food  was  commonly  prepared. 
The  woman,  as  well  as  her  husband  and  two  children,  partook  of  them.  Dr. 
Unger  was  suddenly  called  to  see  them  in  the  evening,  and  found  them  appa- 
rently labouring  under  (Mirium  tremens.  They  were  in  constant  motion, 
talking  iAcessantly,  without  knowing  what  they  said,  and  fancying  they  saw 
objects  which  had  no  existence.  They  fought  with  each  other,  and  were 
occasionally  attacked  with  fits  of  convubive  Laughter.  The  countenance  waa 
pale;  the  pupil  dilated;  the  look  vague;  tongue  clean,  moist,  and  tremulous; 
and  the  pulse,  which,  owing  to  the  incessant  motion,  was  felt  with  difficulty, 
a^ppeared  smaller,  weaker,  and  slower  than  natural.  The  patients  rejected 
every  thing  that  was  offered  lo  them,  and  were  obliged  to  be  restrained  by 
force.  A  neighbour  who  had  eaten  a  small  portion  of  the  roots  suffered  £rom 
vertigo  and  general  uneasiness :  she  was,  however,  perfectly  conscious,  and 
refused  to  take  any  remedy.  Doses  of  sulphate  of  zinc  were  repeatedly  given 
to  the  other  patients,  but  without  effect,  until  combined  with  ipecacuanha. 
This  treatment  led  ultimately  to  the  rejection  finom  the  stomach  of  a  large 
quantity  of  the  undigested  root.  Af\er  this,  the  symptoms  abated;  and  the 
next  morning,  with  the  exception  of  a  sense  of  weight  in  the  head,  they  had 
all  recovered.  It  is  remarkable  that  there  was  no  purging.  (Gaz.  des  H(^i* 
taux,  Sept.  19, 1846.)  The  root  is  considered  to  be  the  most  active  part  of 
the  plant :  it  is  of  a  yellowish-white  colour,  and  not  unpleasant  to  the  taste. 
A  very  small  portion  of  it,  unless  speedily  ejected  from  the  stomach,  will  suffice 
to  destroy  life.  The  symptoms  have  been  occasionally  delayed  in  their 
appearance ;  but,  as  in  Mr.  Bossey's  cases,  when  they  have  once  commenced, 
they  run  on  to  a  fatal  termination  with  great  rapidity. 

Dr.  Woodville  relates,  that  three  men  ate,  or  rather  tasted  of  the  root.  One 
was  soon  aflerwards  seized  with  convulsions,  and  died ;  two  others  suffered 
from  nervous  symptoms,  including locked-j aw, and  oneof  these  died;  a  fourth 
had  dizziness,  and  slowly  recovered.  It  is  remarkable  that  there  was  no  vo» 
miting,  nor  any  tendency  to  vomit    The  following  set  of  cases  occnired  in 
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Lrttlaad;--£ifht  bojs  ate  the  plant  for  water^panmp.  In  four  or  fire  boon 
the  eldest  became  suddenly  eonvuleedt  and  died ;  and  before  the  next  morning, 
four  others  died.  Of  the  remaining  three,  one  was  maniacal  for  several  hours  \ 
the  other  lost  his  hair  and  nails ;  and  the  third  escaped.  (MedtcaJ  Botany,  iv, 
144.}    They  who  have  vomited  early  have  generally  recovered. 

It  is  not  often  that  attempts  are  made  to  destroy  others  by  the  administ 
tration  of  these  narcotico-irritant  vegetables ;  but  a  case  has  recendy  occurred 
in  France,  in  which  a  woman  attempted  to  poison  her  husband  by  mixing 
slices  of  the  root  of  this  plant  with  his  soup.  His  suspicions  were  excited  by 
tlie  acrid  taste  of  the  soup.  The  woman  was  tried  for  the  crime,  and  M» 
Toulmouche  deposed  at  the  trial,  that  the  plant  from  which  the  root  had  been 
iaken,  was  the  CESnanthe  crocata, — that  it  was  a  powerful  poison,  and  might 
cause  death  in  two  or  three  hours.  The  prisoner  was  convicted,  and  con- 
demned to  ten  years  at  the  galleys.  (Gaz.  M^d.  Jan.  3, 1846, 18 ;  also,  Joum, 
de  Chim.  Med.  1845,  533.) 

Analysis. — The  (Enanthe  crocata  can  be  identified  only  by  its  botanical 
characters.  It  bears  a  greater  resemblance  to  celery  than  most  of  the  other 
umbillifene.  Its  stem  is  chanelled,  round,  smoodi  and  branched,  of  a  yellowish 
red  colour,  and  growing  to  the  height  of  two  or  three  feet  The  root  consists 
pf  a  series  of  oblong  tubercles  with  long  slender  fibres. 

FINB-LKAVED  WATER  HBHLOCK. 

This  is  another  umbilliferous  poison,  known  as  the  Phxllandriux  aqua- 
TicuM.  Like  the  (Enanthe  it  is  oAen  popularly  called  the  Water-parsnip.  It 
grows  by  the  banks  of  rivers,  ditches  and  ponds.  It  is  poisonous,  but  less  vi- 
rulent than  the  (Enanthe. 

Analysis.— 'The  poisonous  principle  is  unknown.  The  plant  has  a  thick, 
hollow,  smooth  jointed  stalk,  usually  about  three  feet  in  height ;  the  leaves  arQ 
very  fine,  small,  and  much  subdivided.  They  are  of  a  dark  shining  green 
rolour ;  the  root  is  thick,  tapering,  jointed,  and  sends  off  numerous  long  slen- 
der fibres. 

fool's  parslxt. 

Fool's  Parsley,  or  Lesser  Hemlock,  is  exceedingly  common  in  gardens 
and  hedge-rows.  Its  botanical  name  is  ^Etmusa  Gynafium.  The  leaves  so 
closely  resemble  those  of  parsley  that  they  have  oflen  been  gathered  for  them 
by  mistake.  The  following  case  of  poisoning  by  the  ^thusa  cynapium  is  re- 
ported in  a  late  number  of  die  Medicinisches  Jahrbuch.  A  woman  gave  two 
of  her  children  some  soup,  in  which  she  had  boiled  the  root  of  this  plant, 
mistaking  it  for  parsley.  They  were  both  seized  with  severe  pain  in  the  ab- 
domen, and  the  next  morning,  one  of  them,  a  boy,  aged  eight  years,  was  in 
a  state  of  perfect  unconsciousness,  and  his  jaws  were  spasmodically  fixed. 
The  abdomen  was  swollen ;  there  was  vomiting  of  bloody  mucus,  with  obsti- 
nate  diarrhcea* — the  extremities  were  cold,  and  the  whole  body  was  convulsed. 
He  died  in  twenty-four  hours.  The  only  appearances  met  with,  were  red- 
ness of  the  lining  membrane  of  the  oesophagus  and  trachea,  with  slight  vascular 
pongestion  of  the  stomach  and  duodenum. 

That  the  root  of  this  plant  contains  a  most  energetic  poison,  and  that  it  is 
capable  of  producing  rapidly  fatal  effects,  is  proved  by  a  case  reported  by  Mr. 
Thomas,  in  which  death  took  place  in  an  hour.  In  May  1845,  a  child,  aged 
five  years,  in  good  health,  ate  the  bulbs  of  the  iCthusa  by  mistake  for  young 
tamips.  She  was  suddenly  seized  with  pain  in  the  abdomen,  followed  by 
sickness,  but  no  vomiting.    She  complained  of  feeling  very  ill.    On  trying 
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to  eat,  she  could  not  swallow.  She  was  incapable  of  answering  qnestfcms, 
and  her  countenance  bore  a  wild  expression.  The  lower  jaw  became  fixed, 
so  as  to  prevent  any  thing  being  introduced  into  the  mouth.  She  then  became 
insensible,  and  died  in  an  hour  from  the  commencement  of  the  symptoms: 
80  far  as  could  be  ascertained,  there  were  no  convulsions.  No  post-mortem 
examination  was  made.  A  second  child,  aged  three  years,  shortly  afler  eating 
the  same  substance,  was  attacked  with  pain  in  the  epigastrium,  sickness,  to- 
miting,  and  profuse  perspiration.  She  soon  recovered,  with  the  exception  of 
suffering  severe  griping  pains  without  purging,  but  these  disappeared  the  fol* 
lowing  day.  A  third  chUd,  of  the  same  age,  suffere(^  from  similar  symptoms. 
Recovery  in  the  two  last  cases  was  due  to  the  plant  having  been  eaten  on  a 
full  stomach,  and  to  the  effect  of  early  and  copious  vomiting.  (Med.  Times, 
Aug.  23,  1845,  408.)  Mr.  Thomas  injected  about  two  ounces  of  the  juice 
expressed  from  the  recent  bulbs  into  the  stomach  of  a  dog  through  an  aperture 
in  the  OBSophagus,  which  he  afterwards  secured  by  a  ligature.  There  were 
violent  spasms  and  urgent  attempts  to  vomit  In  most  of  the  animals  upon 
which  this  experiment  was  tried,  death  took  place  in  from  one  to  four  hours. 
The  following  case  occurred  to  Mr.  Stevenson.  Two  ladies  partook  of  some 
salad,  into  which  .^^usa  cynapium  had  been  put  by  mistake  for  parslej. 
They  soon  experienced  a  troublesome  nausea,  with  occasional  vomiting;  op- 
pressive headach,  giddiness,  and  a  strong  propensity  to  sleep,  at  the  same  time 
that  this  was  prevented  by  frequent  startings  and  excessive  agitations.  There 
was  a  sensation  of  pungent  heat  in  the  mouth,  throat,  and  stomach,  with  dif^ 
ficulty  of  swallowing,  thirst,  and  loss  of  appetite.  There  was  numbness,  with 
tremors  of  the  limbs.  The  two  patients  only  slowly  recovered  from  the  effects 
of  the. poison.  (Churchill's  Botany.)  These  facts  show  that  the  iCthusa  ]i  a 
very  poisonous  plant 

Analysis. — ^It  is  known  from  garden  parsley  by  the  smell  of  its  leaves  when 
rubbed,  which  is  peculiar,  disagreeable,  and  very  different  from  that  possessed 
by  the  leaves  of  parsley.  The  leaves  of  FooPs  parsley  are  finer,  more  acute, 
decurrent,  and  of  a  darker  green  colour.  Its  flower-stem,  which  is  striated  or 
slightly  grooved,  is  easily  known  from  all  other  umbelliferohs  plants  by  die 
beard,  or  three  long  pendulous  leaves  of  the  involucrum  under  the  flower.  The 
flowers  are  white, — those  of  the  garden  parsley  of  a  pale  yellow  colour. 

The  poisonous  properties  of  this  plant  are  believed  to  be  due  to  an  alkabid, 
the  chemical  characters  of  which  are  unknown. 

IPECACUANHA. 

The  powdered  root  of  Ipecacuanha  (Cephaelis  Ipkcacuanha)  is  well  knovit 
to  possess  strongly  emetic  properties,  and  it  is  this  which  interferes  with  its 
action  as  a  poison  in  ordinary  doses.  The  properties  of  Ipecacuanha  are  de- 
pendent on  the  presence  of  an  alkaloid,  Bmetina,  which  forms  about  one  per 
cent-  of  the  powder  or  root  This  is  an  uncrystalline  powder  of  a  light  brown 
colour,  but  very  soluble  in  water,  alcx)hol  and  ether.  It  has  a  strong  bitter 
taste.  It  is  dissolved  by  nitric  acid, — the  solution  acquiring  a  bright  yellow 
colour.  It  is  darkened  by  sulphuric  acid,  and  on  adding  chromate  of  potash 
the  liquid  becomes  red,  and  finally  acquires  a  greenish-brown  colour.  Pelletier 
and  Magendie  found  that  from  six  to  ten  grains  of  the  impure  alkaloid  given 
to  animals  caused  violent  vomiting,  followed  by  stupor  and  death  in  about  fifteen 
minutes.  *  On  inspection,  the  alimentary  canal  was  observed  to  be  inflamed. 
( Wibmer,  op.  cit  Cephaelis,  78.)  Two  grains  of  the  pure  alkaloid  will  kill 
a  dog. 

Analysis. — ^For  the  chemical  properties  of  Ipecacuanha  powder  see  page 
42J,  ante. 
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LABURNUM. 


The  bark  and  seeds  of  the  common  Laburnum  (Cttisus  Laburnum)  contain 
an  active  poison  called  Cytisine.  Dr.  Traill  met  with  two  cases  of  poisoning 
by  the  seeds,  and  an  interesting  case,  which  was  the  subject  of  a  trial  at  In- 
verness, has  been  more  recently  reported  by  Dr.  Christison.  (Ed.  Med.  and 
S.  J.  Oct.  1843.)  A  youth,  with  the  in^tention  of  merely  producing  vomiting 
in  one  of  his  fellow-servants,  a  female,  put  some  dry  laburnum-bark  into  the 
broth  which  was  being  prepared  for  their  dinner.  The  cook,  who  remarked 
a  «*  strong  peculiar  taste"  in  the  broth,  soon  became  very  ill,  and  in  five  minutes 
was  attacked  with  violent  vomiting.  The  account  of  the  symptoms  is  imper- 
fect; for  the  cause  of  them  was  not  even  suspected  until  six  months  afterwards. 
The  vomiting  continued  thirty-six  hours ;  was  accompanied  by  shivering,— 
pain  in  the  abdomen,  especially  in  the  stomach, — and  great  feebleness,  with 
severe  purging.  These  symptoms  continued,  more  or  less,  for  a  period  of 
eight  months ;  and  she  fell  off  in  fiesh  and  strength.  At  this  period  she  was 
seen. by  a  physician,  who  had  been  called  on  by  the  law-authorities  to  inves-^ 
tigate  the  case.  She  was  then  suffering  from  gastro-intestinal  irritation,  vomiting 
after  food,  pain  in  the  abdomen,  increased  by  pressure,  diarrhoea,  tenesmus, 
and  bloody  stools,  with  other  serious  symptoms.  The  medical  opinion  was 
that  she  was  then  in  a  highly  dangerous  state.  The  woman  did  not  eventually 
recover  until  the  following  April.  There  was  no  doubt,  from  the  investigation 
made  by  Dr.  Ross  and  Dr.  Christison,  that  her-  protracted  illness  was  really 
due  to  the  effects  of  the  laburnum-bark. 

Some  experiments  were  then  made  on  the  action  of  the  poison  on  animals. 
A  teaspoonful  of  the  powder  of  dry  laburnum-bark  was  administered  to  a  cat. 
Soon  afterwards  it  writhed,  apparently  in  great  pain ;  in  a  short  time  it  vomited 
violendy,  and,  although  languid  and  dejected  for  the  rest  of  the  day,  it  quickly 
recovered.  Sixty-nine  grains  of  the  same  powder  were  given  to  a  dog.  In 
ten  minutes  it  whined  and  moaned,  vomited  violently,  and  soon  got  well.  On 
a  second  occasion,  twenty  grains  were  found  to  act  as  a  powerful  emetic  upon 
the  animal.  An  ounce  of  &e  infusion  of  laburnum-bark,  containing  the  active 
matter  of  sixty-two  grains,  was  introduced  by  a  catheter  into  the  stomach  of  a 
full-grown  rabbit.  In  ten  minutes  the  animal  looked  quickly  from  one  side  to 
the  other,  twitched  back  its  head  twice  or  thrice,  and  instantly  fell  on  its  side  in 
violent  tetanic  convulsions,  with  alternating  emprosthotonos  and  opisthotonos, 
so  energetic,  that  its  body  bounded  with  great  force  upon  the  side,  up  and 
down  the  room.  Suddenly,  however,  all  movement  ceased,  respiration  was 
at  an  end,  the  whole  of  the  muscles  became  quite  flaccid,  no  sign  of  sensation 
could  be  elicited,  and  the  animal  died  within  itoo  minytes  and  a-Aa/f  afler  the 
poison  was  injected  into  the  stomach.  The  body  was  opened  in  two  minutes 
more,  ^nd  the  heart  was  found  gorged  with  blood,  but  contracting  with  some 
force.  The  stomach  was  filled  with  green  pulp,  soaked  with  the  infiision. 
No  morbid  appearance  was  visible  any  where.  In  repeating  this  experiment, 
one  rabbit  died  in  half  an  hour,  another  in  three  quarters  of  an  hour,  afler 
small  doses  of  the  infusion  were  injected  into  the  stomach ;  and  a  third  rabbit 
speedily  died  af\er  eating  greens  merely  impregnated  with  the  infusion.  In  all 
these  instances. convulsions  were  the  leading  symptoms  produced.  The  same 
effects  are  popularly  ascribed  to  the  leaves,  young  pods,  and  seeds  of  the  tree; 
but  no  experiments  have  been  performed  with  these.  The  facts  here  detailed 
show  that  laburnum-bark  is  a  most  energetic  poison — as  powerful,  even,  as 
nux  vomica. 

Analysis. — There  are  no  chemical  means  of  detecting  the  nature  of  this 
poison,  especially  when  administered  in  powder  or  infusion ;  or  when  a  de- 
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coction  of  the  bark  is  given  in  food.  A  decoction  of  the  bark  yielded  a  dear 
light  brown  infusion  with  a  slight  acid  reaction.  It  was  not  precipitated  hy 
albumen,  or  a  solution  of  tartarized  antimony:  hence  it  contained  no  tannic 
acid.  With  a  persalt  of  iron  it  acquired  a  dark  greenish-brown  colour,— of  a 
deep  red  by  transmitted  light  Strong  nitric  acid  caused  it  to  acquire  a  lighter 
colour.  It  gave  a  very  copious  gelatinous  precipitate  with  acetate  of  lead, 
which  was  almost  entirely  redissolved  by  acetic  acid.  On  decomposing  iiaa 
precipitate  by  sulphuric  acid,  filtering  and  applying  a  persalt  of  iron  to  the 
filtered  liquid,  a  greenish-brown  precipitate  fell  (gadlate  of  iron)  without  any 
red  tint  whatever.  A  much  stronger  decoction  of  the  bark,  as  well  as  a  de- 
coction of  the  tops,  yielded  similar  results. 

The  bark  has  been  said  to  contain  meconic  acid;  but  these  results  prove  that 
none  of  this  peculiar  acid  is  present  (p.  506,  ante.)  The  only  plan  for  dete^ 
mining  with  certainty  the  deleterious  properties  of  the  substance,  would  be  hy 
exhibiting  a  portion  of  the  suspected  decoction  or  infusion  to  animals. 

LOBELIA. 

The  powdered  leaves  of  Indian  tobacco  (Lobsua  Inflata)  contain  an  acrid 
principle  which  is  capable  of  producing  narcotico-irritant  effects.  As  a  poison 
It  is  but  little  known  in  this  country.  Wibmer  relates  that  in  one  instance  it 
produced  at  first  violent  vomiting  in  the  person  for  whom  it  was  prescribed; 
but  the  medicine  was  repeated  until  it  was  no  longer  ejected  from  the  stomadL 
The  patient  suffered  severe  pain,  and  speedily  died : — stupor  and  convulsions 
having  preceded  death.  The  powdered  leaves  and  seeds  are  much  employed 
by  quacks  in  the  United  States ;  and  accidents  occasionally  arise  from  the 
substance  being  prescribed  in  excessive  doses.  When  administered  in  fiom 
ten  to  twenty  grains  lobelia  acts  as  an  emetic;  but  in  larger  quantity  it  acts 
deleteriously.  It  would  also  appear  that  even  ordinary  medicinal  doses  affect 
some  individuals  with  great  severity,  owing,  probably,  to  idiosyncrasy. 

A  case  has  recently  occurred,  in  which  a  man  lost  his  life  by  swallowiDg 
one  drachm  of  the  powdered  leaves,  prescribed  by  a  quack.  This  person  was 
seen  by  a  medical  practitioner,  soon  after  he  had  taken  the  poison ;  he  wss 
evidendy  suffering  great  pain,  but  he  was  quite  unconscious, — the  pulse  small, 
the  pupils  strongly  contracted,  and  insensible  to  light.  He  had  vomited  the 
greater  part  of  the  poison.  He  suffered  from  spasmodic  twitchings  of  the  face^ 
sank  into  a  state  of  complete  insensibility,  and  died  in  about  thvty-six  bovrs. 
On  inspection,  some  fluid  was  found  in  the  fttomach,  but  none  of  the  powder. 
The  mucous  membrane  was  intensely  inflamed,  and  the  vessels  of  the  brain 
were  strongly  congested.     (Pharm.  Times,  May  1,  1847,  p.  182.) 

Analysis. — Lobelia  is  seen  in  the  form  of  a  greenish-coloured  powder  (fn^ 
ments  of  leaves.)  This  powder  acquires  a  reddish-brown  colour  from  strong 
nitric  acid,  and  is  blackened  by  concentrated  sulphuric  acid.  Iodine  water 
has  no  effect  upon  it.  The  proto  and  persulphate  of  iron  produce  with  it  a 
dark  green  colour,  the  persulphate,  very  rapidly. 

J  Lobelia  owes  its  properties  to  the  presence  of  a  peculiar  alkaloid  principle, 
ed  by  Mr.  W.  Procter,  who^first  obtained  it  pure,  lobelina;  its  exislettoe 
had  previously  been  demonstrated  by  Dr.  Calhoun.— -G.] 

MEADOW-SAFFRON. 

Meadow-saffron  (Colchicum  Autumnalk)  contains  a  poisonous  alkaloid, 
the  effects  of  which  on  animals  are  very  analogous  to  those  of  veratria,  the 
alkaloid  existing  in  white  hellebore.  The  most  noxious  parts  of  the  plant 
are  the  bulbs  (oi;  roots)  and  seeds,  but  the  leaves  and  flowers  have  alM  an 
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irritent  action.  Toziooloffists  agree  in  placing  this  among  the  narootico-irri* 
tant  poisons,  altheu^  in  ttie  cases  yet  reported  there  appear  to  hare  been  no 
cerebral  symptoms.  Its  effects  are  more  like  those  of  a  vegetable  irritant :  it 
causes  a  burning  pain  in  the  oesophagus  and  stomach,  with,  in  general,  violent 
vomiting,  and  occasionally  purging,  followed  by  death.  Dr.  Ollivier  has  pub- 
lished the  details  of  two  cases,  in  which  large  doses  of  the  tincture  of  colchi- 
cum  root  proved  fatal.  In  each  case  about  five  ounces  of  the  tincture  were 
swallowed.  In  the  first  there  was  continued  and  violent  vomiting,  but  no 
purging :  the  pupils  were  not  dilated ;  pulse  thready  and  slow ;  intense  thirst ; 
severe  cramps  in  the  soles  of  the  feet ;  intellect  unaffected ;  no  convulsions  or 
tetanic  spasms.  The  patient  died  in  twenty-two  hours.  The  body  was  not 
inspected  until  putrefaction  had  advanced  to  a  degree  to  destroy  all  the  appear- 
ances. An  unsuccessful  attempt  was  made  to  extract  colchicina  from  the  con- 
tenis  of  the  stomach.  In  the  second  case  symptoms  speedily  appeared,  indi- 
cated by  violent  pain  in  the  abdomen ;  frequent  vomiting  but  no  puiging ; 
difficult  respiration ;  pupils  not  dilated ;  coldness  of  the  surface ;  no  tetanic 
spasms,  but  cramps  in  the  soles  of  the  feet ;  pulse  small ;  intellectual  faculties 
preserved.  Death  took  place  in  twenty-eight  hours.  The  vessels  of  the  pia 
mater  were  much  injected,  but  there  was  no  injection  or  vascularity  o^f  the 
mucous  membrane  of  the  stomach.    (Annales  d'Hyg.,  1836,  ii.  394.) 

A  case  is  quoted  in  the  Pharmaceutical  Times,  in  which  a  man  ffit.  75,  swal- 
lowed a  large  quantity  of  colchicum  seeds.  He  soon  experienced  a  burning 
sensation  in  the  throat,  with  nausea,  vomiting,  violent  colicky  pains,  and  fre- 
quent diarrhoea.  These  were  succeeded  by  difficulty  of  breathing,  and  dis- 
chaige  of  bloody  urine.  AAer  death,  patches  of  inflammation  and  mortification 
were  found  in  tiie  stomach  and  duodenum.  The  latter  contained  some  colchi- 
cum seeds.  (Jan.  23, 1847,  p.  354.^  A  softening  of  the  mucous  membrane 
of  the  stomach,  has  been  observed  m  two  cases  of  poisoning  by  tincture  of 
colchicum. 

In  November  1839,  a  gendeman  swallowed  by  mistake  one  ounce  and  a 
half  of  wine  of  colchicum.  He  was  immediately  seized  with  severe  pain  in  • 
the  abdomen :  other  symptoms  of  irritation  came  on,  and  he  died  in  seven 
hours.  No  post-mortem  examination  was  required  by  the  coroner  I  In  ano- 
ther instance  in  which  an  ounce  was  taken,  death  occurred  in  thirty-nine 
hours.  ^Schneider's  Annalen,  i.  232.)  In  a  well  marked  case  of  poisoning 
by  the  wme  of  colchicum,  reported  by  Mr.  Fereday,  two  ounces  were  taken. 
The  symptoms  did  not  come  on  for  an  hour  and  a  half;  there  was  then  copious 
vomiting  of  a  yellow  fiuid,  severe  pain  with  great  tenderness  in  the  abdomen, 
tenesmus,  and  thirst.  The  patient  died  in  forty-eight  hours  without  beinff 
convulsed  or  manifesting  any  sign  of  cerebral  disturbance.  The  chief  morbid 
appearance  was  a  patch  of  redness  in  the  mucous  membrane  of  the  stomach, 
near  the  cardiac  orifice ;  the  intestines  were  slighdy  inflamed.  The  head  was 
not  examined.  (Medical  Gazette,  x.  161.)  In  another  instance,  where  an 
ounce  and  a  half  of  the  tincture  was  taken,  and  death  ensued  in  forty-eight 
hours,  no  morbid  appearances  were  found.  A  man,  aged  fifty-two,  took  a 
decoction  made  with  a  table-spoonful  of  colchicum  seeds  to  a  pint  and  a  half  of 
water.  He  was  seized  with  vomiting  and  purging,  continuing  incessantly 
until  death,  which  took  place  in  about  thirty-six  hours.  The  only  appearance 
of  note  was  that  the  stomach  had  a  violet  or  purple  hue.  An  interesting  case 
of  poisoning  by  the  medicinal  administratioti  of  colchicum  has  been  communi- 
cated to  me  by  Mr.  Mann  of  Bartholomew  Close.  Three  and  a  half  drachms 
of  the  wine  of  colchicum  were  taken  in  divided  doses,  and  caused  death  on 
the  fourth  day«  There  was  no  inflammation  of  the  mucous  membrane,  but 
simply  extravasation  of  blood  into  the  mucous  follicles. 

The  medicinal  doses  of  the  vinegar  and  wine  of  colchicum  are  from  half  a 
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draehm  to  a  drachm ;  of  the  tincture  from  twenty-  to  thirty  minims,  and  of  Ae 
powder  from  two  to  eight  grains.  According  to  Dr.  ^dridge,  the  tinctore 
given  frequently  in  medicinal  doses,  produces  salivation.  (Duh.  Hosp.  Gaz., 
Oct.  1846,  p.  62.) 

Analysis. — Colchicum  owes  its  noxious  properties  to  the  alkaloid  colchi- 
ciNA,  which  exists  both  in  the  seeds  and  root.  It  is  in  fine  while  crystals, 
which  have  a  bitter  acrid  taste.  It  is  soluble  in  water,  has  a  fopble  alkaline 
reaction,  and  forms  crystallizable  salts  with  acids. 

MONKSHOOD. 

Monkshood  (Aconitum  Napellxjs)  which  is  also  known  under  the  names 
of  Wolfnhane  and  Blue-Rocket,  is  a  plant  which  grows  freely  in  most  parts  of 
this  country.  The  roots,  seeds,  and  leaves  are  equally  poisonous.  They 
have  a  hot  acrid  taste,  and  when  swallowed  give  rise  to  a  burning  sensation  in 
the  fauces,  numbness  and  tingling  in  the  limbs,  swelling  and  pain  in  the  abdo- 
men, vomiting  and  diarrhoea,  accompanied  by  vertigo,  delirium,  dimness  of 
sight  and  other  symptoms  indicative  of  cerebral  affection.  In  1842,  a  lady 
residing  at  Lambeth  was  poisoned  by  her  having  eaten  the  root  in  mistake  for 
horse-radish  with  some  roast  beef.  It  is  not  likely  that,  under  these  circnm- 
stances,  much  could  have  been  taken ;  but  very  shortly  after  dinner  slight 
vomiting  came  on,  with  severe  pain  in  the  abdomen.  Emetics  and  the'  stomach- 
pump  were  used,  but  she  died  in  three  hours. 

In  the  following  case  the  leaves  proved  fatal.  A  boy,  at.  14,  ate  some  of 
the  leaves  for  parsley.  In  about  two  hours  he  complained  of  a  burning  sensa- 
tion in  the  mouth,  throat,  and  stomach,  and  vomited  freely.  Soon  after  this 
he  fell  on  the  ground  in  a  fit ;  and  seven  hours  after  having  talen  the  poison, 
he  was  found  lying  across  the  bed  with  his  hands  in  his  pockets,  dead.  On 
inspection,  the  cerebral  vessels  were  filled  enormously  with  dark-coloured 
fluid  blodd,  upwards  of  a  pound  of  which  escaped  from  the  skull  and  spinal 
'  canal.  The  stomach  was  empty :  there  was  a  deep  inflammatory  blush  over 
the  whole  mucous  surface,  with  patches  of  a  darker  colour.  (Med.-Chir.  Rer. 
July  1844,  p.  201.) 

An  accident  ^occurred  at  the  hospital  of  Bordeaux,  in  which  a  dose  of  five 
grains  of  fresh  extract  of  aconite  was  given  to  three  patients.  One  of  them 
died  in  three  hpurs.  In  a  quarter  of  an  hour  after  taking  the  poison,  the 
patients  had  tremors  of  the  muscles,  and  a  pricking  or  tingling  sensation  over 
their  bodies;  severe  vomiting  followed.  They  became  quite  unconscions; 
and  on  recovering  their  senses,  there  was  confusion  of  sight,  with  intense 
headach ;  the  skin  was  cold  and  clammy,  the  pulse  slow  and  irregular,  and 
the  respiration  short  and  hurried.  Two  of  the  patients  recovered.  (Med.- 
Chir.  Rev.,  Oct.  1839,  644.) 

A  very  complete  medico-legal  history  of  poisoning  by  aconite,  has  been 
published  by  Dr.  Geoghegan  in  the  Dublin  Medical  Journal.  A  trial  for 
murder  by  poisoning  with  this  plant  took  place  at  the  Monaghan  Lent  Assizes 
in  1841,  in  which  this  gentleman  was  a  witness  for  the  crown.  The  medical 
evidence  was  beset  with  difficulties ;  for  no  trace  of  poison  could  be  discovered, 
and  it  was  only  by  a  close  analysis  of  symptoms  and  post-mortem  appearances, 
that  the  charge  was  brought  home  to  the  prisoner.  The  deceased  had  eaten 
for  his  dinner  some  greens  dressed  for  him  by  the  prisoner;  he  complained  of 
their  having  a  sharp  taste,  and  this  was  perceived  also  by  anoflier  person 
present,  who  tasted  mem.  It  was  ascertained  that  the  deceased,  soon  after 
the  meal,  had  vomited  a  greenish  matter,  and  suffered  from  diarrhoea,  restless- 
ness, incoherence,  trismus  and  clenching  of  the  hands.  He  died  in  about  diiee 
hours  after  having  eaten  the  greens,  but  was  not  seen  by  a  medical  mpi  wUle 
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living.  The  chief  appearance  met  with  was  in  the  stomach,  where  the  mncons 
membrane  was  of  a  light  reddish-brown  colour.  Traces  of  vegetable  matter 
were  found  in  the  intestines :  but  no  poison  could  be  detected  either  botani- 
cally  or  chemically.  The  symptoms  suffered  by  a  friend  of  the  deceased,  who 
had  accidentally  tasted  the  greens,  were  very  characteristic  of  poisoning  by 
aconite.  In  two  minutes  he  felt  a  burning  heat  in  the  month,  throat,  gullet 
and  stomach ;  then  a  sensation  of  swelling  in  the  face,  with  a  general  feeling 
of  numbness  and  creeping  of  the  skin.  Restlessness,  dimness  of  sight,  and 
stupor  almost  amounting  to  insensibility,  followed;  and  in  about  an  hour  afler 
the  meal,  he  was  found  speechless,— frothing  at  the  nose  and  mouth,  the 
hands  and  jaws  clenched,  appearing  occasionally  as  if  dead,  and  then  again 
reviving.  Vomiting,  puiging,  tenderness  of  the  epigastrium,  cramps,  tingling 
of  the  lesh,  and  a  burning  taste  in  the  mouth,  followed.  He  did  not  entirely 
recover  until  after  the  lapse  of  iive  weeks.  The.  prisoner  was  convicted  of 
murder,  and  confessed  before  execution  that  the  powdered  root  of  aconite  had 
been  mixed  with  pepper  and  sprinkled  over  the  greens.  From  this  case  we 
learn  that  the  actual  discovery  of  a  poison  is  not  insisted  on  by  a  Court  of  law, 
when  the  medical  and  general  evidence  is  conclusive  of  the  fact  of  poisoning, 
(ante,  p.  111.)  Dr.  Geoghegan,  in  the  paper  referred  to,  quotes  two  other 
instances  of  poisoning  by  aconite,  one  of  a  man  aged  fifty-six,  who  died  in  an 
hoyr  and  a  quarter  after  eating  the  root ;  and  the  second,  a  boy  aged  seven, 
who  died  in  two  hours,  having  been  much  convulsed  before  death.  One 
drachm  of  the  root  is  said  to  have  proved  fatal ;  but  it  is  probable  that  less 
than  this  would  suffice  to  kill  an  adult.  There  appears  to  be  considerable 
tmcertainty  in-  the  operation  of  this  poison  under  the  form  of  imcture.  In  a 
case  which  occurred  to  M.  Devay,  (Cormack's  Edinbuigh  Journal,  April 
1844,)  a  man  recovered  in  three  days  aAer  having  taken  upwards  of  ten 
drachms  of  the  tincture,  (only  infused  for  a  day,)  while  the  late  Dr.  Male  of 
Birmingham  is  reported  to  have  died  from  the  effects  of  not  more  than  eighty 
drops  taken  in  ten  doses,  over  a  period  of  four  days, — the  laigest  quantity 
taken  at  once  being  ten  drops.  (Pro  v.  Med.  and  Suig.  Joum.,  Aug.  20, 1 845,. 
p.  535,  also,  Med.  Gaz.  xxxvi.  861.^  Dr.  Pereira  informs  me  that  he  has 
known  general  numbness  producea  in  hysterical  females  by  a  dose  of  only 
^t  minifM  of  a .  carefully  prepared  tincture.  The  preparations  of  aconite, 
even  when  used  medicinally,  are  therefore  likely  to  give  rise  to  the  most 
alarming  symptoms,  and  even  death.  The  common  medicinal  dose  of  the 
tincture  is  five  drops  three  times  a  day ;  and  of  the  powder  or  aqueous  extract 
one  or  two  grains. 

The  strei^th  of  this  tincture  is  subject  to  great  variation.  The  quantity  of 
aconita  contained  in  it  is  very  uncertain:  hence,  in  prescribing  it,  the  intended 
Strength  should  always  be  clearly  defined.  In  the  Pharmaceutical  Journal  for 
October  1847,  no  less  than  six  different  formulae  are  given  for  its  preparation, 
(p.  176.)  The  occasional  weakness  of  the  tincture  may  account  jfor  recovery 
afler  large  doses,  as  in  the  following  case.  A  patient  swallowed  about  ten 
drachms  of  the  tincture  of  Aconite  (Parisian  Codex.)  The  first  symptoms 
were  a  sense  of  heat  and  constriction  in  the  throat,  great  anxiety,  restlessness, 
nausea,  spasmodic  contraction  of  the  legs,  coldness  of  skin,  loss  of  vision,  facies 
hippocratica,  the  head  spasmodically  drawn  backwards,  imperceptible  pulse, 
stertorous  respiration,  insensibility  of  the  skin,  but  perfect  retention  of  intel- 
lect, Ai^r  lasting  about  eight  hours,  pulmition  returned  and  the  symptoms 
abated.  The .  patient  recovered  in  three  days.  (Ganstatt,  Jahresbericht,  1 844, 
V.  207.)  Several  cases  of  poisoning  occurred  some  years  since  at  Lille,  in 
which  tincture  of  the  fresh  roots  of  aconite  was  t^ken  by  mistake  for  a  cordial. 
Three  members  of  a  family  drank  an  ounce.  The  symptoms  appeared  in 
half  an  hour;  ther^  watf  severe  burning  pain  in  the  throat  and  stomachy  wi^' 
52 


614  POiaoKoro  BY  AcomTJB. 

vomiung,  patgiog*  tenderness  of  the  abdoknen,  and  delhiimL  One  died  in  two 
hours ;  the  second  in  two  and  a  half  hours ;  the  third  reeovered.  The  only 
appearance  met  with  on  insspectiony  was  .great  redness  of  the  mucbus  mem* 
brane  of  the  stomach  and  small  intestines.    (E«  M.  and  S.  J.y  xzviii.  482.) 

A  well-marked  case  of  poisoning  by  a  deeoetion  of  this  plant  oceurrad  to 
Mr.  Sayle.  A  man,  «t.  39,  boiled  the  fre^  stalks  and  leaves  of  aconite  in 
half  a  pint  of  beer  until  it  was  reduced  \q  a  quarter  of  a  pint:  he  then  swal* 
lowed  half  of  it  as  a  medicine.  An  hour  afterwards  he  was  found  in  bed, 
rolling  his  surms  about  and  foaming  at  the  mouth,  pupils  widely  dilated,  lower 
extremities  paralyzed,  surface  cold  and  clammy,  great  nausea,  pnAie  iseareely 
perceptible,  and  he  was  perfectly  insensible.  He  soon  afterwaords  died*  The 
abdomen  was  examined,  and  the  only  appearance  met  with  was  a  slight  ted^ 
ness  near  the  cardiac  extremity  of  the  stomach.  (Med.  Times,  Oct.  18, 
1845,  p.  70.) 

Dr.  Fleming,  who  has  closely  inTestigated  the  subject  of  poisoning  by*  aco- 
nite, considers  that  the  poison  may  cause  death-— 1,  by  producing  a  powerfully 
sedative  impression  on  the  nervous  system ;  2,  by  paralyzing  die  muscles  of 
respiration,  and  causing  asphyxia;   and  8,  by  producing  sjrneope.    The 
last  is  the  most  common  form  of  death  in  man,  when  the  case  is  protracted  for 
some  hours,    A  dose  sufficiently  large  to  produce  death  in  this  way,  excites, 
in  the  first  place,  numbness  and  burning  heat  in  the  mouth,  throat,  and  ato* 
mach ;  pain  in  the  abdomen,  with  sickness  and  vomiting;  diminished  sensibility 
of  the  surface ;  vertigo ;  dimness  of  vision,  or  compl^  blindness ;  ringing  in 
the  ears,  and  occasionally  deafness ;  frothing  at  the  mouth ;  sense  of  constrictifMi 
in  the  throat,  with  sensations  of  weight  and  enhurgements  of  various  parts  of 
the  body,  but  especially  of  the  face  and  ears ;  great  muscular  fedDleness,  with 
general  trembling;  more  or  less  difficulty  of  breathing,  and  speechlessness; 
sinking  at  the  pit  of  the  stomach ;  pulse  small,  feeble,  irregular,  finally  imper* 
ceptible ;  extremities  aud  surface  of  the  body  eold  and  clammy ;  countenance 
blanched;  and  the  lips  bloodless.    The  individual  dies  suddenly ^— the  men* 
tal  faculties  are  commonly  retained  to  the  last,  or  there  is  only  slight  ddirium. 
The  case  ffenerally  proves  fatal  in  from  one  to  eight  hours ;  if  it  last  beyond 
this  period,  there  is  good  hope  of  recovery.    The  most  common  appearance 
on  inspection  is  general  congestion  of  die  venous  system.    The  brain  and . 
membranes  are  gorged :  in  some  instances  there  is  increased  vascularity  of  the 
mucous  membrane  of  the  alimentary  canal.    (An  Inquiry  on  the  Properties  of 
the  Aconitum  Napellus,  1845,  p.  43.)     Some  interesting  cases  of  poisoning 
by  the  root  of  aconite  are  related  by  Dr.  Pereira.     (Mat.  Med.  ii.  1806.) 

Analtsis.— The  botanical  characters  of  the  plant  may  in  some  instances 
serve  to  identify  it«  Dr.  Christison  considers  diat  its  remarkable  taste,  whicii 
is  at  first  bitter,  but  after  a  few  minutes  gives  rise  to  numbness  and  tingiing  of 
the  lips,  will  enable  the  analyst  to  distinguish  it  from  other  vegetable  poisons. 
He  recommends  an  alcoholic  extract  to  be  made  of  the  contents  of  the  stomach, 
and  advises  that  this  should  be  subjected  to  the  sense  of  taste.  Another  mode  of 
testing  is  suggrested  by  the  experiments  of  Dr.  Pereira :  when  applied  to  die 
eye,  the  poisonous  extract  produces  contraction  of  the  pupil. 

AcoNiTA.— The  fi|kaloidal  base  of  aconite,  aconita,  is  the  most  formidable 
poison  which  has  yet  been  discovered.  It  is  contained  in  all  parts  of  the 
plant,  but  especially  in  the  root.  It  is  a  white  or  whitish-yellow  semi-ciys* 
talline  substance,  somewhat  resembling  manna  in  appearance.  It  is  soluUe 
in  alcohol  and  ether,  but  scarcely  soluble  in  water,  even  on  boiling;  it  is  dis- 
solved by  acids  (acetic)  forming  salts.  It  would  be  dangerous  to  attempt  to 
taste  thia  poison  when  pure,  and  aU  experiments  with  it  should  be  performed 
with  the  greatest  caution.  So  .small  a  quantity  as  one^isfih  part  of  a  grain 
has  endangered  the. life,  of  m  individual  (PereiiUy  Mat.  Med.  ii.  1841;)  and 
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Dr.  Ghmtison  foiliid  that  the  tenth  part  of  a  grain  introduced  into  fte  ceUulat 
tissue  of  a  rabbit  kiUed  ^e  animal  in  twelve  minutes.  It  is  even  more  pow- 
•rfnl  than  pure  prussic  acid,  and  operates  with  tremendous  rapidity.  Dr. 
Roupell  slates,  that  the  1-lOOth  of  a  grain  will  act  locally,  so  as  to  produce  a 
well-marked  sensation  in  a  part  for  a  whole  day.  Its  efTects  are  similar  to 
those  occasioned  by  the  plant.  The  medicinal  preparations  of  aconite  are  apt 
to  vary  greatly  in  stren^,  in  consequmic^  of  this  alkaloid  being  sometimes 
strongly  retained  in  the  vegetable  tissues.  Nitric  acid  dissolves  acohita  with- 
out imparting  to  it  any  colour,  in  which  respect  this  alkaloid  resembles  picro- 
toxia.  Sulphuric  acid  produces  with  it  no  change  of  colour  in  the  cold,  but 
turns  it  of  a  dark-brown  tint,  when  heat  is  am>liedi  The  solution  of  aconita 
in  acetic  acid  is  precipitated  by  potash,  and  uie  precipitate  is  not  redissolved 
by  an  excess  of  the  alkali.  The  specimen  used  in  these  experiments  was  abso- 
lutely piure:  it  was  prepared  by  Mr.  Moraon. 

There  are  other  varieties  of  aconite,  which  are  endowed  with  equally  poi* 
sonous  properties. 
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MUSHROOMS. 

PonoNnro  by  Mushrooms  (Funoi)  is  by  no  means  unusual  as  the  result  of 
accident  Modem  writers  on  this  subject  have  described  no  less  than  forty 
species,  of  which  only  a  few  can  be  safely  eaten  in  this  country.  Among 
tbem  the  Aoaricus  campestris  and  xsculentus  are  perhaps  most  commonly 
employed  as  articles  of  food.  It  is  a  curious  fact,  that  the  poisonous  proper* 
ties  of  mushrooms  vary  with  climate,  and  probably  with  the  season  of  the 
year  at  which  they  are  gathered.  Another  circumstance  deserviDg  of  notice^ 
is,  that  by  idiosyncrasy,  some  individuals  are  liable  to  be  seriously  affected 
even  by  those  species  which  are  commonly  regarded  as  innocent.  Some 
species  which  are  poisonous  in  this  country,  are  used  freely  by  the  Russians ; 
although  it  appears  they  are  in  the  habit  of  salting,  boiling,  and  compressing 
them  before  they  are  eaten ; — this  may  in  some  instances  sufSce  to  account 
for  their  having  no  noxious  effects.  Dr.  Badham  states  that  the  Agaricus 
eampeatria  or  Common  mushroom,  which  is  largely  eaten  in  England,  is  re- 
garoed  as  poisonous  in  Rome,  and  is  accordingly  rejected;  while  many  va- 
rieties, which  in  this  counliy  would  produce  symptoms  of  poisoning,  are  eaten 
with  impunity.  There  do  not  appear  to  be  any  satisfactory  rules  for  dis- 
tinguishing the  mushrooms  which  are  wholesome  from  those  which  are  poi-» 
sonous.  The  best  test  is  that  assigned  by  Dr.  Christison — namely,  that  the 
poisonous  vegetable  has  an  astiingent  styptic  taste;  and  perhaps  also  a  diss* 
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greeable,  but  certiunly  a  pangent  odour.    All  mushrooms  that  are  highly  co- 
loured, or  grow  in  dark  and  shady  places,  are  generally  poisonous. 

The  noxious  species  of  mushrooms  act  sometimes  as  narcotics,^at  odiers 
as  irritants.  It  would  appear  from  the  reports  of  several  cases,  that  when  the 
narcotic  symptoms  are  excited,  they  come  on  soon  after  the  meal  at  whidi 
the  mushrooms  have  been  eaten,  and  that  they  are  chiefly  manifested  by  gid- 
diness, dimness  of  sight,  and  debility.  The  person  appears  a^  if  intoxicated, 
and  there  are  singular  illusions  of  sense.  Spasms  and  convulsions  have  been 
occasionally  witnessed  among  the  symptoms  where  the  case  has  proved  fatal. 
Dr.  Peddiehas  related  tliree  cases  of  poisoning  by  mushrooms  (Edin.  M.  and 
8.  J.,  xlix.  200,)  in  which  the  poison  acted  as  a  pure  narcotic;  there  was  no 
pain  in  the  abdomen,  nor  irritation  in  the  alimentary  canal.  The  narcotic 
symptoms  began  in  half  an  hour  with  giddiness  and  stupor;  the  first  effect 
with  one  patient  was,  that  every  object  appeared  to  him  to  be  of  a  blue  colour. 
The  three  patients  recovered,  two  of  them  rapidly.  When  the  drowsiness 
passes  off,  there  is  generally  nausea  and  vomiting;  but  sometimes  vomiting 
and  diarrhoea  precede  the  stupor.  If  the  symptoms  do  not  occur  until  many 
hours  after  the  meal,  they  partake  more  of  the  characters  of  irritation; — indi- 
cated by  pain  and  swelling  of  the  abdomen,  vomiting,  and  purging.  Several 
cases,  in  which  the  symptoms  did  not  appear  until  after  the  lapse  of  fourteen 
hours,  are  reported  in  the  Medical  Gazette- (vol.  xxv.  p.  110.)  In  some  in- 
stances the  symptoms  of  poisoning  have  not  commenced  until  afler  the  lapse 
of  thirty  hours ;  and  in  these,  narcotism  followed  the  symptoms  of  irritation. 
It  might  be  supposed  that  these  variable  effects  were  due  to  different  proper^ 
ties  in  the  mushrooms ;  but  the  same  fungi  have  acted  on  members  of  the 
same  family,  in  one  case  like  irritants,  and  in  another  like  narcotics.  In  most 
cases  recovery  takes  place,  especially  if  vomiting  be  early  induced.  In  the 
few  instances  which  have  proved  fatal,  there  has  been  more  or  less  inflamma- 
tiou  in  the  stomach  and  bowels,  with  turgescence  of  the  vessels  of  the  brain. 

Balardini  states,  that  of  sixty-eight  cases  of  poisoning  by  mushrooms,  which 
occurred  in  the  province  of  Brescia  daring  a  period  of  twenty  years,  twen^ 
proved  fatal.  The  principal  symptoms  were  nausea,  uneasiness  in  the  abdo- 
men, vertigo;  a  state  resembling  intoxication ;  vomiting  and  diarrhoea;  loss  of 
power  of  locomotion,  with  convulsions.  (Canstatt*s  Jahresbericht,  1844,  v. 
300.)  In  six  cases  which  occurred  to  Dr.  Keber,  in  which  the  HelvtUa  escu- 
lerUa  had  caused  symptoms  of  poisoning,  the  patiente  became  jaundiced  as 
soon  as  the  vomiting  had  ceased.  The  principal  symptom  was  uqnent  vo* 
miting;  but  one  girl,  aet.  18,  fell  into  a  state  of  coma,  from  which  she  did  not 
recover  for  three  days.  It  was  probable  that,  in  this  instance,  the  noxious 
effects  were  due  to  season.  (Gaz.  des  Hop.,  Oct  10,  1846.)  The  common 
truffle  (MoRCHELLA  esculenta)  has  been  known  to  give  rise  to  severe  symp- 
toms of  irritant  poisoning.  In  some  cases  lately  reported  (Ed.  Med.  and  Soif  . 
Journ.,  Oct,  1845,  530,)  it  is  probable  that  the  truffles  had  undergone  decom* 
position  before  they  were  eaten. 

Ketchup^  a  liquor  made  from  mushrooms,  has  occasioned  faintness,, nausea, 
and  severe  pain  in  the  abdomen,  disappearing  only  after  some  hours.  (Dub. 
Med.  Press,,  Sept  24,  1845,  195.)  There  are  two  ways  of  explaining  this 
effect:  1.  either  that  the  individual  labours  under  an  idiosyncrasy  with  respect 
to  mushrooms  in  general ;  or  2.  that  noxious,  have  been  gathered  by  misUke 
for  esculent  mushrooms.  A  case  is  on  record  which  shows  that  a  medical 
jurist  may  be  easily  misled  when  any  active  poison  is  mixed  with  and  admi- 
nistered in  a  dish  of  mushrooms.  A  servant-girl  poisoned  her  mistress,  by 
mixing  arsenic  with  mushrooms.  This  person  died  in  twenty  hours,  afWr 
suffering  severely  from  vomiting  and  colicky  pains.  On  dissection,  the  sto- 
mach and  intestines  were  found  inflamed.    Death  was  ascribed  to  the  effects 
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of  the  mushrooms,  which  were  considered  to  hare  been  unwholesome ;  and 
the  fact  of  poisoning  only  came  out  many  years  afterwards,  by  the  confeesioi:^ 
of  the  prisoner.*  This  shows  with  what  a  watchM  eye  sueh  eases  should  bo 
examined :  in  the  absence  of  poisoik  fr^ea  the  stonach,  it  wouU  be  extremely 
difficult  to  develope  the  trutb» 

ANikLYBis.— This  discovery  of  portions  of  the  fmigus  in  the  matter  vomited,, 
or  the  description  of  the  food  eaten,  will  commonly  lead  to  a  diagnosis  of  this 
form  of  poisoning.  The  poisonous  principle  contained  in  mushrooms  is  called 
Flmgin;  it  appears  tcr  be  of  a  volatile  nature,  and  soluble  in  water;  for  some 
varieties  of  noxioiK  mushrooms  may  be  eaten  widi  impuuty,  when  they  havo 
been  well  boiled  in  water  and  aflerwards  pressed.  One  of  we  most  poisonous 
in  Ihis  country,  Amanita  muscarid,  or  Fly-mushrooni,  renders  the  water  in 
.which  it  is  boiled  so  poisonous,  that  animals  are  kiHed  by  it,  while  the  boiled 
fungus  itself  has  no  effect  upon  tben.  The  liquid  procured  from  it  is  used  a» 
a  fly-pbison,  whence  the  name  ot  the  musliroom  is  derived..  It  is  known  b}^ 
its  ricn  orange-red  colour.. 

NIGHTSHADE  (DEADLY*) 

There  are  several  plants  known  under  the  name  of  Nightshade,  which^ 
however,  differ  mufih  from  each  Other.  The  Woody  Niohtshade  (Solanuik 
DvLCAMARA,)  and  the  Garden  Niohtshadie,  or  SOlanum  Nioruh,  kno\vn  by 
the  red  and  black  colour  of  their  be«ies»have  been  elsewhere  described*  The- 
vegetable  poisoD  now  to  be  described  is  thoDEABur  Nightshade*  or  Atropa 
Belladonna.  / 

Symptoms. — Within  the-  last  few  years  several  wel-maiked  cases  of  poison-> 
ing  by  belladonna  have  occurred,  and  in  the  avtvmn  of  1846  many  persons  m 
this  metropolis  suffered  from  eating  the  ripe  berries,  which  were  openly  sold 
in  the  streets  as  edible  fruit !  Two  of  theso  persons  died,  and  the  man  who 
sold  the  betries  was  tried  and  convicted  of  manslaughter^  The  root  and  leaves 
are  as  poisonous  as  the  benies;  but  the  effects  have  been  ehiefy  observed 
widi  the  latter,  which  are  not  unfrequently  eaten  by  mistake  or  accident. 
The  symptoms  produced  by  this  poison  are  of  a  very  uniform  character,  so> 
thsU  the  description  of  Mie  well-marked  case  might  almost  suffice  for  all  tho 
purposes  of  diagnosis.  The  following  occurred  at  Guy's  Hospital  in  August 
1846.  A  boy,  set.  14,  ate,  soon  after  breakfast,  abovt  thirty  of  the  berries^, 
which  he  had  bought  in  the  street.  In  about  three  hours  it  appealred  to  him. 
as  if  his  face  was  swollen, — his  throat  became  hot  and  dry, — vision  impaired,-^ 
objects  appeared  double,  and  they  seemed  to  revolve  and  run  backwards.  lTi» 
hands  and  face  were  flushed,  and  his  eyelids  tumid :  there  were  occasional 
flashes  of  light  before  his  eyes..  He  tried  to  eat,  but  could  not  swallow  on 
account  of  the  state  oT  his  thmt.  in  endeavouring  to  walk  home  he  stumbled 
and  staggered ;  and  lie  felt  giddy  whenever  he  attenpted  to  raise  his  head., 
His  parents  thought  bim  intoxicated:  he  was  incoherent,— frequently  counted 
his  money,  and  did  iM>t  know  the  silver  from  the  copper  coin.  His  eyes  had 
a  fixed,  brilliant,  and  daizling  gaae ;  he  could  neither  hear  nor  speak  plainly^ 
and  there  was  great  thirst;  he  caught  at  imaginary  objects  in  the  air,  and 
seemed  to  have  lost  alt  knowledge  of  distance.  His  fingers  were  in  constant 
motion  :-^there  was  headachy  hut  neither  vomiting  nor  purging^  He  did  not 
reaish  the  hospital  until  some  hours  had  elapsed?  and  the  symptoms  were  then 
much  the  same  as  those  above  described^  He  attempted  to  get  out  of  bed 
with  a  reeling,  drunken  motion ;  his  speech  was  thick  and  indistinet.  The 
pupils  were  so  i^trongly  dilated  that  therJEl  was  merely  a  ring  of  iris,  and  the 
eyes  were  quite  insensible  to  light.  The  eyelids  did  not  close  when  the  hand 
wu  passed  suddenly  before  them..    He  had  evidently  lost  the  power  of  vieiouj 
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aJthough  he  stared  fixedly  at  objects  as  if  he  saw  them.  The  nenres  of  com- 
mon sensation  were  unafifected*  When  placed  on  his  legs  he  could  not  stand. 
The  pulse  was  90,  feeble,  and  compressible:  his  mouth  was  in  constant  mo- 
tion, as  if  he  were  eating  something.  His  bladder  was  foil  of  urine  on  admis- 
sion. He  continued  in  this  state  for  two  days,  being  occasionally  couMnovs; 
when,  by  a  free  evacuation  of  the  bowels,  some  small  seeds  were  passed :  these 
were  examined  and  identified  as  the  seeds  of  belladonna.  The  boy  gradually 
reoovered,  and  left  the  hospital  on  the  sixth  day  after  his  admission  :<»the  pro- 
gress of  recovery  was  indicated  by  the  state  of  the  pupils,  which  had  then  only 
acquired  their  natural  size  and  power  of  contraction.  In  three  other  cases 
which  occurred  at  the  same  time,  the  berries  having  been  baked  in  a  pie,  paios 
in  the  limbs,  drowsiness,  insensibility,  and  convulsions,  were  among  the  symp- 
toms. In  two  cases  o{  poisoning  by  the  berries  related  by  Dr.  MoU,  the 
symptoms  bore  a  strong  resemblance  to  those  of  delirium  tremens,  but  among 
them  were  heat  and  diyness  of  the  throat,  loss  of  power  of  de^^utitioB,  inco- 
herent speech,  double  vision,  and  strange  spectral  illusions,  with  occasional 
fits  of  wild  And  ungovernable  laughter.  On  the  following  morning  both  of 
these  patients  recovered  as  if  from  a  dream;  but  they  suffered  for  some  time 
from  languor,  thirst,  and  dryness  of  the  Uiroat:  the  pupils  also  continued 
dilated.  (Casper's  Wochenschrif^  10  Januar,  1840,  p.  26.)  Two  very  in- 
teresting cases  of  the  Effects  of  the  berries  on  children  are  quoted  in  the  Edin- 
burgh Medical  and  Surgical  Journal.  (Vol.  xxix.  p.  452.)  Among  the  fiiat 
symptoms,  three  hours  after  the  berries  were  eaten,  the  children  were  seiied 
with  uncontrollable  fits  of  laughter;  catching  at  objects;  incessant,  incoherent 
babble,  and  continual  agitation  of  the  body,  with  fixed  staring  eyes,  and  dilated 
insensible  pupils.  A  man,  aet.  34,  ate  about  fifty  berries  to  relieve  his  thint. 
He  immediately  perceived  a  burning  sensation  in  the  throat,  and  a  feeling  of 
stupefaction.  He  staggered  home  and  went  to  bed.  In  the  evening  he  was 
seized  with  such  violent  delirium  that  it  required  three  men  to  confine  him* 
His  faee  was  livid;  his  eyes  injected  and  protruding^-the  pupils  strongly 
dilated ;  the  caroM  arteries  pubating  most  violently ;  a  full,  hard,  and  frequent 
pulse,  and  loss  of  power  to  swallow.  He  was  bled,  and  in  about  half  an  hoar 
was  able  to  swallow  an  emetic,  which  brought  away  a  violet  blue  or  purple 
liquid,  (always  a  well-marked  indication  of  this  form  of  poisoning.)  Prnga- 
tive  medicines  and  enemata  were  employed,  and  he  recovered  his  consciousness 
in  about  twelve  hours.  (Case  by  Dr.  Rosenberger,  Canstatt's  Jahresb,  1844, . 
V.  205.)  In  six  other  cases,  reported  in  the  same  journal  by  Dr.  Teschenma- 
cher,  the  symptoms  varied  slighdy  in  the  different  patients.  They  all  expe- 
rienced double  vision,  dilatation  of  the  pupils,  constriction  of  the  throat,  vertigo, 
and  a  tendency  to  sleep.  They  who  had  ealen  most  berries  fell  into  a  soporose 
State,  and  had  violent  convulsions  of  the  extremities.  In  twenty-four  hours 
the  whob  of  the  family  had  recovered.     (lb.  p.  296.) 

The  root  of  belladonna,  administered  in  the  form  of  deooctimi  as  a  clyster, 
has  destroyed  life.  Four  scruples  of  the  root  were  employed,  and  the  liquid 
strained,  and  reduced  to  four  ounces,  was  injected.  After  a  slight  stage  of 
excitement,  the  patient,  a  female,  eet.  27«  fell  into  a  state  of  complete  coma; 
the  countenance  appeared  swollen,  and  of  a  reddish^brown  colour ;  the  pupils 
yrere  excessively  oilated ;  the  pulse  was  at  first  full  and  hard,  then  small :  d^th 
took  place  in  five  hours.  (Casper's  Wochens.  8  Feb.  1845,  p.  101.)  Thie 
case  provep  that,  in  poisoning  by  nightshade,  there  is  in  some  instances  lilde 
or  no  delinum,  and  that  the  patient  maybe  at  onoe  thrown  into  a  fatal  lethargy. 
A  case  of  recoyery,  in  which  a  giri,  st  0,  ate  portions  of  the  hark  and  masti- 
cated the  root  of  belladonna,  is  reported  by  Mr.  Bullock.  (Med.  Gas.  xiz. 
265.)  In  two  hours  there  was  sickness,  lassitude,  and  dr3mess  of  the  throat; 
in  four  hours  delirium,  with  convulsions,  came  on ;  the  face  was  distorted. 
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^yes  protruded,  and  pnpila  widely  dHated.  The  gitl  wae  completely  insensi- 
ble. Under  the  use  of  the  stomach-pninp  and  emeties  she  recovered.  (See 
AvPBimix.) 

The  exirad  of  belladonna  appears  to  be  rery  uncertain  in  its  operation. 
The  medicinal  dose  is  from  one  to  fire  gprains.  In  a  ease  whidi  occurred  at 
St.  Geoige's  Hospitd,  an  ounce  of  the  extract  was  taken  without  causing 
death;  but  in  another  instance,  a  child,  st  9,  nearly  lost  his  life  by  a  dose  of 
thirty  grains,  administered  to  him  in  mistake  for  extract  of  taraxicum.  Deli- 
rium came  on  in  half  an  hour ;  this  was  followed  by  coma.  In  addition  to 
other  characteristic  symptoms,  Uie  child  suffered  from  convulsive  twitchings  of 
the  arms.  There  was  pain  in  the  head  with  deranged  vision,  for  ten  days 
after  the  accident  (Prov.  Med.  Jour.  Feb.  24,  1847,  »8.)  Dr.  Gray,  of 
New  York,  has  related  a  case  in  which  a  child,  between  two  and  three  years 
of  age,  swallowed  from  eight  to  twelve  grains  of  the  extract,  and  after  suffer- 
ing the  usual  symptoms  in  a  severe  form  for  three  hours,  recovered.  This 
gentleman  describes  his  own  sensations  after  having  taken  a  large  dose  of  the 
same  preparation.  They  bear  out  singularly  the  truth  of  the  descriptions  given 
by  other  observers.  (See  Med.  Oaz.  xxxvii.  255.)  Orfila  has  satisfactorily 
accounted  for  these  anomalies  in  the  power  of  the  extract.  Some  specimens 
are  quite  inert ; — those  only  have  an  energetic  action  which  are  prepared  by 
evaporating  the  fresh  juice  at  a  very  low  temperature.  (Toxicologic,  ii.  305.) 
The  extract,  as  it  is  well  known  by  its  effects  in  dilating  the  pupil,  acts 
through  the  skin.  It  is  easily  absorbed,  and  must  therefore  be  used  with 
caution.  M.  Casanova  ordered  a  blister  to  be  applied  to  the  abdomen  of  a 
female,  and  prescribed  a  dressing  of  one  part  of  extract  of  belladonna  to  three 
parts  of  mercurial  ointment.  At  first,  nine  grains,  and  afler  two  hours,  thirty 
grains  of  the  extract  were  thus  employed.  The  patient  was  soon  attacked 
with  most  violent  delirium,  crying  out  incoherently,  and  attempting  to  drive 
away  horrible  forms  which  she  fancied  she  saw  flitting  around  her.  The  pupil 
was  enormously  dilated ;  there  was  intense  thirst  with  spasmodic  constriction 
oi  the  throat  in  drinking.  These  symptoms  did  not  disappear  until  after  the 
lapse  of  forty-eight  hours.    (Gaz.  M^d.  18  Mars,  1847,  207.) 

Appsarancxs.— The  appearances  observed  in  the  cases  which  proved  fatal 
in  London  during  the  autumn  of  1840,  were  as  follows :  the  vessels  of  the 
brain  were  congested  with  liquid  blood ;  the  stomach  and  intestines  were  pale 
and  flaccid ;  there  were  some  red  spots  towards  the  cardiac  end.  In  other 
fatal  cases,  of  which  the  post-mortem  appearances  have  been  reported,  the 
vessels  of  the  brain  and  its  membranes  have  been  found  distended  with  Urick 
black  blood.  Red  spots  have  also  bsen  observed  around  the  pharynx  and 
CBsophagus,  and  patches  of  a  dark  purple  colour  on  the  coats  of  the  stomach. 
In  some  instanees  the  mucous  membrane  has  been  completely  dyed  by  the 
juice  of  the  berries.  The  following  case  is  of  some  interest.  A  boy,  »t.  5, 
after  having  eaten'  a  quantity  of  the  berries  of  the  belladonna,  went  to  bed, 
was  very  restless,  vomited  once,  and  died  in  convulsions  about  fifteen  hours 
after  having  taken  the  poison.  On  inspection,  the  eyes  were  half  open,  with 
an  intense  Tbstre ;  the  pupils  dilated ;  the  mouth  spasmodically  closed,  and  the 
sphincter  ani  relaxed.  The  cerebral  vessels  were  distended  widi  dark  coloured 
blood ;  the  substance  of  the  brain,  cerebellum,  and  medulla  oblongata,  presented 
numerous  bloody  points.  In  the  fauces  and  oesophagus  there  were  several 
"^patches  of  redness.  In  the  stomach  there  was  some  fluid,  with  three  open 
berries ;  the  mucous  membrane  was  of  a  reddish-blue  colour  in  various  parts. 
(Case  by  Dr.  Rosenberger,  Oanstatt's  Jahresb.  1844,  v.  295.) 

Attaltsis.— -The  indigestible  nature  of  the  husks  and  seeds  will  commonly 
lead  to  their  detection  in  the  matters  vomited  or  passed  by  stool,  or  in  tfie 
contents  of  the  viscera  afWr  death.    The  seeds  of  belladonna  are  very  small, 
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and  areolated  on.  the  snrfaee ;  ihey  cannot  easilybe  diftingaished  from  tbooe 
of  hyoaeyamii8«  The  cokHning  matter  of  the  berry  is  of  a  deep-pnrple  hae ; 
it  is  turned  green  by  alkalies,  and  red  by  acids.  The  leaves  would  be  known 
by  dieir  botanical  characters.  Dr.  Runge  states  ^t  the  nrine,  blood,  or 
organic  liquids  containing  this  poison,  applied  to  die  eye  of  an  animAl,  canse 
dictation  of.  the  pupil*  Orfila  has  not  observed  this  effect  in  poispntng  by 
belladonna  (Op.  eit.  ii.  267,)' and  ^en  if  it  occurred,  he  considers  that  it  would 
be  too  vague  a  sign  for  diagnosis,  as  it  takes  place  equally  with  hyoeeyamus 
and  stramonium. 

Atbopia.— The  active  principle  of  belladonna  is  an  alkaloid,  seen  in  whit» 
silky  cry9tals.  It  requires  500  parts  of  water  to  dissolve  it,  but  it  is  easily 
dissolved  by  alcohol,  ether,  pr  diluted  acids.  It  has  an  alkaline  reaction.  A 
drop  of  its  solution  dilates  the  pupil  of  the  eye;  but  this  property  is  alM)  pos* 
sessed.  by  hyoacyamia  and  daturia. 

NUX  VOMICA. 

Ndz  vomica  is  the  seed  of  the  Stryghmos  .nux  vomica.  Instances  of  poi- 
soning by  the  powdered  seed  are  by  no  means  unfrequent.  In  1887-8^  thoe 
were  three  fatal  cases  marked  in  the  coroner's  return,  and  one  case  of  poMM- 
ing  by.  strychnia.  The  poisonous  properties  of  nux  vomica  are  due  ta  the 
presence  of  strychnia;  the  symptoms  in  the  two  cases  are  alike,  but  of  coone 
much  more  severe  when  produced  by  the  pure  alkaloid.  Nux  vomica  is 
usually  taken  in  the  form  of  powder.  It  is  retailed  to  the  public  by  dii^ggista 
at  the  price  of  eightpence  an  ounce. 

8nPTOM8i.*-The  powder  has  an  intensely  bitter  taste,  which  is  very  per- 
sistent.  In  from  five  to  twenty  minutes  after  it  has  been  swallowed,  the  patient 
is  suddenly  seized  with  tetanic  symptoms^  affecting  the  whole  of  the  muscular 
system,  the  body  beconung  rigid,  the  limbs  stretched  out,  and  the  jaws  so  fixed, 
that  considerable  difficulty  is  experienced  in  introducing  any  thing  into  the 
moMtb«  The  muiBiples  of  the  chest  are  also  fixed  by  spasmodic  contraction, 
and  the  body  sometimei^  assumes  the  state  of  opisthotonos:  the  intellect  is 
dear.  The  spasmodic  state  ceases,  but  after  a  short  interval  reappears ;  and 
ifae,  chest  is  so  fixed,  as  to  give  the  feeling  of  impending  suffocation.  After 
several  such  attacks,  increasing  in  severity,  the  patient  dies  asphyxiated. 
Drowsiness  and  a  feeling  of  general  illness  have  sometimes  preceded  the 
attack ;  vomiting,  pain  in  the  abdomen,  and  other  symptoms  of  irritation,  have 
been  occasionally  witnessed  where  the  case  was  protracted;  but,  in  general, 
death  takes  place  long  before  such  symptoms  are  manifested. 

Post-mortem  appbarancbs. — In  a  well  marked  case  of  poisoning  by  this  sub* 
stance  at  University  College  Hospital,  in  1839,  the  only  appearances  met  with, 
were  general  turgescence  of  the  brain  and  its  vessels.  A  quantity  of  the  pow- 
der was  found  in  the  stomach,  to  the  mucous  membrane  of  which  it  adhered 
very  tenaciously;  there  was  injection,  with  many  ecchymosed  pointe  at  the 
oardiac  extremity.  The  brain,  as  well  as  the  spinal  marrow,  has  been  found 
softened.  The  spasmodic  condition  of  the  body  has  been  observed  to  con- 
tinue after  death,  and  to  pass  into  the  ^tate  of  cadaverous  rigidity. 

QuANTFTY  RBQiriREn  TO  DBSTROT  LIFE — Period  OF  DsATH.-— The  Smallest 
fatal  dose  yet  recorded,  is  three  grains  of  the  alcoholic  extract  of  nux  vomica ; 
but  it  is  not  steted  to  how  much  of  the  powder  this  would  correspond.  Twa 
qases  occurred  in  London,  in  1889,  in  each  of  which^f^  grains  of  the  powder 
(equal  to  one-fourth  of  a  .grain  of  strychnia)  proved  fat^.  In  one  of  these 
death  took  place  in  an  hour ;  the  chemist  who  sold  the  poison  said  that  he  did 
not  think  a  dose  of  fifty  grains  was  sufficient  to  cause  death;  but  a  muck 
smaller  quantity  has  been  known  to  destroy  life«    One  case  proved  fatal. 
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where  thir^  gvuns  of  the  powder  were  taken  in  two  doees;  (Cbrifltiion, 
Ml ;)  and  in  another  reported  by  Dr.  TraiU»  fifteen  grains  destroyed  life ; 
this  is  probably  the  $mallest  fatal  doee  of  the  powder  yet  luiown.  (Ontlines, 
137.)  Death  usually  occurs  in  from  one  to  two  hours;  but  Dr.  Christison 
quotes  a  case  where  a  man  died  in  f^teen  minutet  after  taking  a  dose.  (898.) 
This  is  probably  the  shortest  period.  There  are  several  instances  of  recovery 
on  record.  Sobernheim  mentions  the  case  of  a  young  man,  who  took  half 
an  ounce  of  the  powder,  and  suffered  from  the  usual  symptoms :  emetics 
were  administered,  and  he  recovered.  A  second  occurred  to  Dr.  Basedow,  of 
Merseburg.  A  young  lady  swallowed,  by  mistake,  a  table-spoonful  of  the 
powder;  she  was  almost  instantly  deprived  of  the  power  of  walking,  and  fell 
down,  but  did  not  lose  her  recollection.  There  was  great  difficulty  of  breath- 
ing. Emetics  were  administered  with  good  effect,  and  she  recovered.  A  third 
case  is  described  by  Mr.  Ba3mham,  of  Birmingham.  A  girl,  aged  twenty, 
swallowed  half  an  ounce  of  the  powder.  In  haJf  an  hour  the  usual  tetanic 
symptoms  came  on,  but  she  was  perfectly  sensible.  In  administering  reme- 
ches,  the  spasm  of  the  muscles  of  the  jaw  was  such,  as  to  cause  her  to  bite 
through  the  cup.  The  ccmvulsions  gradually  subsided  in  about  four  hours  from 
the  fint  attack ;  and  the  next  day,  although  feeble  and  exhausted,  she  was  able 
to  walk  home.  (Med.  Gaz.  iii.  445.)  The  reporter  of  this  case  states  that ' 
he  has  oflen  prescribfed  a  scruple  of  powdered  nux  vomica  daily,  without  any 
injurious  effects  jfbllo^ing !  For  another  case  of  recovery,  in  which  half  an 
ounce  was  taken,  see  Prov.  Med.  Journal,  Jan.  7,  1846,  page  5. 

Trbatmbrt.— The  removal  of  the  poison  from  the  stomach  by  emetics,  or 
the  use  of  the  stomach-pump,  must  be  chiefly  relied  on.  Unless  these  meane 
be  employed  early,  the  jaw  may  become  spasmodically  fixed,  so  as  to  render 
all  efforts  at  relief  unavailing.  In  general,  however,  the  spasms  have  inter^ 
miseions,  so  that  there  may  be  time  to  apply  remedies  in  the  interval. 

STRYCHNIA  AND  ITS  SALTS. 

Stm PTOMs  Aim  APPBARAircBs.— The  tymptoms  produced  by  strychnia  dosdy 
resemble  those  described  in  speaking  of  nux  vomica.  The  following  case  is 
reported  in  the  Lancet,  Jan.  7,  1838.  A  young  man,  aged  seventeen,  swal- 
lowed forty  grains  of  strychnia.  The  S3rmptoms  came  on  in  about  a  quarter 
of  an  hour ;  trismus  and  spasmodic  contraction  of  all  the  muscles  speedily  set 
in ;  the  whole  body  becoming  as  stiff  as  a  board ;  the  lower  extremities  were 
extended  and  stiff,  and  the  soles  of  the  feet  concave.  The  skm  became  livid, 
the  eyeballs  prominent,  and  the  pupils  dilated  and  insensible ;  the  patient  lay 
for  a  few  minutes  without  consciousness,  and  in  a  state  of  universal  tetanus. 
A  remission  occurred,  but  the  symptoms  became  aggravated,  and  the  patient 
died  asphyxiated,  from  the  spasm  of  the  chest,  in  about  an  hour  and  a  half 
afler  taking  the  poison.  Appearances:  On  inspection,  twenty  hours  after 
death,  the  body  was  very  rigid.  There  was  effusion  in  the  spinal  sheath,  and 
the  upper  part  of  the  spinal  marrow  was  softened ;  the  brain  was  congested, 
but  the  alimentary  canal  was  in  its  noimal  state.  In  a  case  by  Dr.  Eaward, 
in  which  about  twelve  grains  had  caused  the  death  of  a  young  man,  the  body 
was  strongly  rigid,  and  the  left  foot  concave  by  contraction.  There  was 
turgescence  of  £e  vessels  of  the  brain ;  the  heart  distended,  and  containing 
dark  fluid  blood.  The  other  organs  were  healthy.  (Med.  Gaz.  xxxvii.  833.) 
Similar  appearances  were  met  with  in  another  case,  reported  by  Mr.  Evans 
in  the  same  journal,  except  that  the  heart  contained  coagulated  blood.  (lb.  p. 
925.)  In  no  instance  has  tlfiere  been  any  appreciable  morbid  change  in  the 
alimentary  canal. 

BiagBont^^^The  symptoms  produced  by  strychnia  very  much  resemble 
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tbose  .of  tettanus:  but.  m  the  lial-niaiilioMld  diseme  they  ne  vmf6'  almriy 
^nttedf  and  cto  only  be  coincMentelly  eonn^cted  with  die  takmg  of  wmw 
^ad  of 'solid  or  liquid.  Death  is  a  inuch  more  rapid  effect  of  the  poison,  tfain 
of  the  disease'  as  it  is  produced  by  natural  eauses.  Medical  men  may,  how- 
ever,'be  easily  deceived  respecting  the  origin  of  the  symptoms,  when  die  dose 
is  small  and  frequently  repeated.  A  few  years  since,  an  action  was  brougfat 
)Bgain$t  an  Insurance  Company,  to  recover  the  amount  due  on  a  policy  for  lie 
life  of  a  young  lady.  She  died  under  very  suspicious  circumstances,  ate 
several  insurances  cfn  her  life  had  been  .effected  by  the  plaintiff  in  the  cause. 
The  party  did  not  recover  in  the  action,  and  he  tdtimatelyfled  the  countiy. 
Jt  was  rendered  probable  afterwards,  that  he  had  destroyed  the  deceased  by 
administering  to  her  strychnia  in  porter.  i 

'  QLuANTrnr  rgquired  to  dsstrot  LiFfi.*-^Three-eighths  of  a  grain  of  strydiuia, 
given  jnedicinklly,  gave  rise  to  violent  tetanic  convulsions,  spasms  of  the 
e:l^tremitie8,  trisinusi  opisthotonos,  spasmodic  fixing  of  the  chest,  and  all  die 
other  formidable  symptoms  usually  produced  by  diis  alkaloid.  (Edin.  Med. 
aiid  Surg.  Journal,  zlix.  327.)  Half  a  gniin,  given  three  times  a  day  lor  several 
day4,  caused  death  under  the  usual  symptoms.  (Pernra,  ii.  13K>«)  Thus  we 
s6d  d^at^thiis  substance,  which  is  almost  insoluble^  requiring  seven  thousand 
pails  of  water  to  dissolve  it,  is  capable  of  exerting  a'powerfuAy  poisenooB 
action.  I  have  been  informed  of  a  case,  wh^re  a  person  took  at  a  dose  a 
grdifi  of  strycimia;  vomiting  supeti^ened,  and  in  the  course  of  a  few  hours  the 
patient  recovered.  When  medicinally  emplioyed,  and  the  dose  is  gradually 
raised,  the  system  may  become  habituated  to  the  poison,  so  as  to  resist  the 
effects  of  very  large  .doses.  In  a  case  in  which  the  dose  was  gradoaUy 
increased,  Dr.  Pereira  has  seen  one  grain  and  a  half  tsiken  without  canaiiig 
injurious  effects ;  and  even  three  grains  have  been  taken  daily  for  some  time 
by  a  patient,  without  dangerous  consequences.  (Gaz.  M^d.  Mars  1846.) 
The  ordinary  medicinal  dose  of  strychnia  or  its  salts,  is  from  the  sixteenth  to 
the  eighth  of  a  grain. 

That  a  very  small  quantity  of  strychnia  is  sufficient  to  destroy  life,  may  be 
inferred  from  its  fatal  effects  in  several  cases  of  recent  occurrence.  A  yo«D^ 
woman  was  lately  killed  by  a  dose  oiihree  ji^ainSi  prescribed  by  misteke  for 
nux  vomica.  She  died  in  two  hours  under  die  usual  symptoms.  (Med.  Gas. 
xxxvii.  254;  and  Prov.  Med.  Joum.  Dec.  24,  1845.)  In  Sept  1845,  a  ease 
occurred  to  Dr.  Watson,  in  which  a  girl,  set.  13,  swallowed  three  pills,  con- 
taining each  a  quarter  of  a!  grain  of  strychnia.  In  twenty  minutes  she  became 
convulsed,  the  face  flushed,  lips  livid,  and  the  whole  of  the  muscles  of  die 
body  rigid.  There  were  spasms  of  the  diaphragm;  and  a  fit  of  convnlsioDe 
took  place  at  intervals  of  a  few  minutes:  the  mind  was  quite  clear.  The  giH 
died  in  an  hour ;  and  the  only  post-mortem  appearance  was  congestion  of  the 
lungs.  In  this  instance  the  fatal  dose  was  thre&^uarterM  of  a  grain^  and  die 
effects  were  violent  and  well  marked.  (Med.  Gas.  xxxvii.  253.)  The 
smcUleat  dose  which  has  yet  been  known  to  prove  fetal,  was  in  the  case  of  Dr. 
Warner,  who  swallowed  half  a  fcrain  of  the  sulphate  of  strychnia  by  mistake 
for  morphia.  In  a  few  minutes  he  was  seized  with  constriction  of  the  throat, 
tightness  of  the  chest,  rigidity  of  the  whole  muscular  system,  and  tetanic  coih 
vulsions.  He  died  in  aboni  fouriem  minulea^  i.  e.  within  the  shortest  period  of 
'  time  yet  known,  firom  the  effects  of  this  poison.  (Brit.  Amer.  Joum.  Aug.  1847, 
106 ;  and  Med.  Gaz.  xl.  477.)  In  one  case,  in  which  twenty  grains  were 
taken  dissolved  in  alcohol,  the  symptoms  did  not  commence  for  nearly  a  quar- 
ter of  an  hour,  and  the  individual  died  in  half  a  hour.  (Casper's  Wochenschriiii 
-^8  February,  1846,  143.) 

Analvsis. — Nux  vomica  is  well  known  as  a  flat  round  kernel,  less  dian  ao 
inch  in  diameter,  with  radiating  fibres,  slighdy  raised  in  the  centre.    It  is  of  a 
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Hghl  htowk  eolomr,  and  ecfvinred  widi'  a  jftne  silky  down.  It  is  very  hard, 
Mttfei  tough,  and  difficult  to  pulverise.  The  powder  is  of  a  grey  brown 
oolour,  like  ^at  of  liquorice :  it  is  sometinies  met  wi^  in  a  coartoly  raeped 
state  :--4t  has  an  intensely  bitter  tasts.  It  yields  to  water  and  alcohol 
strychnia,  hmda,'  igasurie  or  strychnic  acid,  and  some  common  vegetaMe 
principles^  Heated  on  platinapfoil,  it  bums  with  a  smoky  ilame.  Nitric  acid 
turns  it  of  a  deep  orange-red  colour,  which  is  destroyed  by  protochloride  of 
tin.  The  aqueous  infufaon  is  similarly  changed  by  nitric  acid,  and  it  is  freely 
precipitated  by  tinctureof  galls.  The  quantity  of  strychnia  contained  in  the 
powder  has  not  been  very  accuratdy  determined.  It  probably  amounts  to 
about  0.6  or  one>half  grain  per  cent  If  this  be  the  case,  the  strychnia  is  more 
energetic  when  contained  in  the  nut,  than  when  separated. 

If  nux  vomica  has  been  taken  in  the  form  of  powder,  we  can  only  identify 
it  in  the  stomach  by  demonstrating  the  presence  of  its  strychnia.  As  the 
powder  is  quite  insoluble  in  water,  it  may  generally  be  separated  by  decanta- 
tion. 

Organic  liquids. — Various  processes  have  been  suggested  for  the  separation 
of  strychnia  from  nuz  vomica;  but^  owing  to  the  very  small  quantity  of  the 
poisonous  alkaloid  contained  in  it,  it  is  obvious  that,  unless  we  have  a  large 
quantity  of  the  powder  to  examine,  none  of  these  are  likely  to  sueceed.  Fifty 
grains  of  the  powder  wiU  not  yield  more  than  one  quarter  of  a  grain  of 
strychnia*    The  following  is,  perhaps,  the  most  simple  process :  Digest  the 

Einf  der  in  alcohol  of  about  seventy  per  cent,  unttt  nothing  further  is  dissolved, 
vapoiate  to  an  extract,  and  boil  this  in  water  with  a  smaU  quantity  of  calcined 
magnesia*  Strychnia,  mixed  with  bructa,  is  thereby  precipitated :  and  may 
be  separated  from  the  magnesia  in  the  insoluble  residue,  by  further  digestion 
in  boiling  alcohol.  This  alcoholic  liquid  yields  strychnia,  which  may  be 
purified  in  die  nsiial  way.  There  are  no  chemical  characters  by  which  the 
acid,  united  to  the  strychnia,  can  be  readily  identified ;  and  thutf  this  process 
is  more  defective  than  that  for  morphia,  since  we  acquire  so  much  more  cer^ 
tainty,  where,  besides  the  poisonous  base,  we  can  show  by  tests  the  presence 
of  the  peculiar  acid  with  which  the  base  is  known  to  be  united.  Another 
method  of  separa^nff  strychnia,  is  by  making  an  aqueous  infiision  with  very 
diluted  sulphuric  acid,  and  afterwards  precipitating  the  strychnia  by  boiling 
the  filtered  liquid  with  lime.  The  aqueous  infusion  of  nux  vomica  gives  the 
same  bright  red  tint  with  nitric  acid,  as  the  infusion  of  opium ;  but  it  is  known 
from  the  latter  by  its  giving  a  green  instead  of  a  deep  red  colour  with  the  per^ 
muriate  of  iron ;  as  well  as  by  the  bleaching  action  of  chloride  of  tin.  Infusion 
of  galls  precipitates  it  abundantly. 

TttUfor  tf/rycAnta.-— Strychnia  is  known  by  the  foik>wing  properties  t  1.  It 
may  be  met  with,  crystallized  in  short  prisms  or  in  the  state  of  a  greyish 
white  powder  of  an  intensely  bitter  taste.  ,3.  It  is  scarcely  soluble  in  water, 
hot  or  cold;*-^it  \a  not  very  soluble  in  alcohol,  but  is  dissolved  by  ether  and 
acetic  acid.  8.  When  heated  on  platina*foil,  it  melts,  becomes  charred,  and 
bums  with  a  black  smoky  flame,  leaving  a  residue  of  carbon.  This  experi- 
ment should  be  perfonned  with  caution,  and  on  the  smallest  quantity : — if  the 
vapour  be  respired,  it  might  give  rise  to  alarming  symptoms.  4.  When  the 
er3rstals  are  dropped  into  strong  nitric  acid,  they  become  slowly  dissolved, 
without  evolving  deutoxide  of  nitttigen,  and  the  liquid  acquires  a- red  colour. 
This  colour  is  immediately  destroyed  by  chloride  of  tin ;  but  if  allowed  to 
remain  exposed  to  air,  it  slowly  acquires  a  dark  greenirii  brown  hue.  This  * 
red  colour,  thus  given  by  nitric  acid,  appears  to  be  caused  by  the  preeenoe  of 
bracia.  I  have,  however,  found  it  to  be  more  or  less  produced  in  all  the 
specimens  of  uneombined  strychnia  idiich  I  have  tried,  and  it  is  pretty  certain, 
tbai  no  specimen  of  strychnia  is  ever  likely  to  come  before  a  medical  jurist 
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in  practice,  which  does  not  poeoeee  the  property  of  beu^  lamed  sed  hy  nitric 
acid,  although  pure  strychnia  and  its  aalta  are  certainly  not  thus  affected* 
6.  If  to  sti^chnia  in  water  a  few  drope  of  diluted  acid  (solphuric)  be  added* 
it  is  readily  dissolved  on  boiling»~crystals  being  sometimes  deposited  on 
coolinff.  6.  This  solution  is  precipitated  by  tincture  of  galls.  7.  It  is 
precipitated  white  by  alkalies  (ammonia).  8.  It  is  precipitated  yellow* white 
by  chloride  of  gold,  while  a  salt  of  morphia  gives  with  this  test  on  boiling  a 
precipitate  of  reduced  gold.  (See  13,  infra.)  0.  It  is  coloured  red  by  nitric 
acid;—- the  colour  being  discharged  by  chloride  of  tin.  '  10.  It  is  not  affected 
by  permuriate  of  iron,  or  by  iodic  acid  and  starch— characters  whereby  it  is 
easily  known  from  morphia.  11.  Potash  precipitates  a  salt  of  strychnia 
readily,  and  the  precipitate  is  not  easily  redissolved  by  the  alkali :  it  only 
precipitates  a  salt  of  morphia  when  much  concentrated,  and  the  precipitate  is 
immediately  dissolved  by  a  slight  excess.  13.  Independently  of  these  charac- 
ters, the  action  of  sulphuric  acid  and  chromate  of  potash  on  strychnia  and 
many  other  alkaloids,  is  very  different.  Strong  sulphuric  acid  produces  no 
change  of  colour  in  pure  strychnia ;  but  if  a  drop  of  a  solution  of  chromate  of 
potash  be  added,  the  mixture  speedily  acquires  a  crimson,  passing  to  a  deep 
blood-red  colour.  If  to  this  mixture  of  siilphuric  acid  and  strychnia,  a  gnin 
of  peroxide  of  lead,  or  of  peroxide  of  manganese  be  added,  the  most  splendid 
colours  are  brought  out,  passing  rapidly  through  all  the  shades  of  blue, 
violet,  purple,  and  crimson,  into  a  blood*red  colour.  This  singular  property, 
first  pointed  out  by  Marchand,  Mack,  and  Otto,  so  fiir  as  I  have  been  able  to 
ascertain,  is  possessed  only  by  strychnia.  13.  Strychnia  dissolved  in  acetic 
acid  gives  a  dense  yellowish-white  precipitate  with  chloride  of  gold.  This  is 
not  redissolved  on  boiling,  nor  is  the  gold  reduced ;  but  the  liquid  acquires  a 
pink-red  colour.  Morphia,  under  the  same  circumstances,  gives  no  precipitate 
with  chloride  of  gold ;  and  metallic  gold  is  immediately  set  firee  on  boiling  die 
mixture. 

Brucu.— The  seed  of  the  nux  vomica  tree  yields  chiefly  strychnia,  with  a 
small  proportion  of  another  poisonous  alkaloid  called  Brucia  ;  while  die  bacJL 
of  the  tree  yields  brucia  in  large,  and  strychnia  in  small  proportion.  Tiui 
bark  was  for  a  long  time  supposed  to  be  the  Angustura,  or  Cusparia,  which 
is  used  in  medicine ;  and  it  is  now  sometimes  called  the  False  Anoustpia. 
Before  this  serious  mistake  was  discovered,  several  fatal  accidenle  occurred. 
The  nux  vomica  bark  is  just  as  poisonous  as  nux  vomica  itseU.  The 
alkaloid  brucia  acts  on  ^e  body  like  strychnia,  but  it  is  much  less  powerfvL 
It  is  considered  to  have  only  about  one-twelfth  of  the  strength  of  strychnia. 

Analysis. — Pure  brucia  is  a  white  crystalline  solid.  1.  It  ia  soluble  in 
boiling  water,  but  precipitated  on  cooling;  its  hot  solution  has  a  strong  alka- 
line reaction.  2.  It  is  easily  dissolved  by  alcohol  or  acetic  acid.  3.  It  i> 
decomposed  by  heat,  and  burns  in  the  air.  4.  Strong  nitric  acid  readily  dis- 
solves it,  forming  a  brilliant  orange-red  coloured  solution ;  this  colour  is  very 
persistent  5.  SUrong  sulphuric  acid  strikes  with  it  a  rich  pink  colour,  which 
is  deepened  on  the  addition  of  a  drop  of  a  solution  of  chromate  of  potash, 
passing  to  an  orange-red,  and  finally  a  greenish-brown  colour.  6.  Peroxide 
of  lead  and  peroxide  of  manganese  do  not  produce  with  it,  when  mixed  with 
sulphuric  acid,  the  brilliant  colours  observed  in  the  case  of  strychnia.  7. 
Potash  precipitates  brucia  from  its  solution  in  acedc  acid,  but  redissoWes  the 
precipitate  much  more  readily  than  in  the  case  of  strychnia. 

It  will  be  seen  from  this  description,  that  there  are  some  striking  differences 
between  brucia  and  strychnia.  The  results  here  described  were  obtained  froiD 
yery  pure  specimens,  prepared  by  M.  Morson«  It  is  rare»  however,  to  meet 
m&  brucia  unmixed  with  strychnia,  and  vict  wer^d :  hence  die  analyst  will 
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not  be  surprised  to  find  that  the  alkaloids  commonly  sold  as  distinct,  do  not 
differ  from  each  other  in  their  chemical  properties. 

Bban  op  Saimt  Ignatius. — This  is  the  seed  of  the  Strtchnos  Ionatia.  In  the 
powdered  state  it  is  an  active  poison,  and  produces  effects  like  those  caused 
by  nux  vomica.  This  bean  is  said  to  contain  from  one  to  two  per  cent  of 
strychnia. 

Analogous  to  the  bean  of  Saint  Ignatius  is  the  fruit  or  kernel  of  the  7Vm« 
ghinia  Venenifera,  which  grows  in  Madagascar.  It  is  stated  to  be  a  poison 
of  extraordinary  energy ;  but  very  litde  is  known  concerning  it.  It  contains 
an  uncrystallizable  substance,  TangMn^  upon  which  its  poisonous  properties 
depend. 

Upas  Tibute. — This  is  the  aqueous  extract  of  the  bark  of  a  large  climbing 
shrub,  Strtchnos  Tibdtb,  which  grows  in  Java.  It  contains  strychnia,  but  no 
brucia.  Its  action  is  identical  with  that  of  the  former  alkaloid.  This  poison 
must  not  be  confounded  with  the  Upas  poison  of  Java,  which,  according  to 
Pereira,  is  derived  from  a  large  forest  tree  (Antiaris  toxicoria,)  growing  to 
the  height  of  from  60  to  100  feet  The  milky  juice  contains  8*56  per  cent,  of 
a  poisonous  principle  called  Antiarin.  It  acts  upon  the  brain  and  spinal  mar- 
row, and,  according  to  Sir  B.  Brodie,  paralyses  the  heart. 

WouRALi  POISON. — This,  which  is  a  South  American  poison,  is  known  under 
the  various  names  of  woorara,  oorart,  urari,  curara  or  ticunas,  according  to 
the  district  in  which  it  is  made.  It  is  the  extract  of  the  strtchnos  toxifbra  or 
GciANBNSis.  The  effects  of  this  poison  have  been  much  exaggerated.  Animals 
have  been  said  to  fall  instantly  dead  when  shot  with  an  arrow  poisoned  by 
Wourali ;  but  this  has  only  been  in  cases  where  a  vital  organ  like  the  heart 
has  been  wounded,  and  then  death  was  not  due  to  the  poison.  According  to 
Mr.  Waterton,  the  poisonous  extract  is  procured  chiefly  from  the  bark  of  a  ' 
creeper  or  vine  called  wourali  (strtchnos  ourANENsrs,)  which  grows  in  the 
forests  of  Guiana  and  Central  America^  The  Indians  prepare  the  poison  with 
a  great  deal  of  mystery,  and  mix  with  it  other  herbs,  red  and  black  ants,  and 
the  pounded  fangs  of  a  venomous  snake.  The  juice  is  extracted  from  the 
stem  of  the  creeper  by  infusion  and  compression ;  it  is  then  heated  with  the 
other  ingredients  over  a  slow  fire  until  it  acquires  a  dark  colour.  It  is  after- 
wards  put  into  a  small  p#t  carefully  covered  over  and  kept  in  a  dry  place.  It 
is  occasionally  warmed  over  a  fire  to  prevent  the  effects  of  dampness. 

The  extract  is  so  exceedingly  miscible  with  water,  that  the  slightest  mois- 
ture dissolves  it;  hence,  it  speedily  diffuses  itself  when  introduced  into  a  wound. 
The  symptoms  which  it  produces  in  animals  are  stupor,  paralysis  and  convul- 
sions. It  does  not  begin  to  produce  any  apparent  effects  until  after  the  lapse 
of  one  or  two  minutes,  and  there  is  apparently  no  pain:  convulsions  come  on 
in  two  or  three  minutes,  and  the  animal  dies  in  four  or  five  minutes.  Putrefac- 
tion is  not  accelerated,  and  the  flesh  of  the  game  thus  killed  is  used  as  food 
without  any  serious  effects  resulting.  This  is  probably  due  to  the  very  small 
quantity  of  poison  present;  for  the  Wourali,  in  a  sufficient  dose,  is  fatal  to  all 
animals ;  and  there  is  no  reason  to  believe  that  it  is  decomposed  in  the  act  of 
absorption.  It  requires  much  more  of  this  extract  to  kill  an  ox  than  a  smaller 
animal ;  thus,  the  Indian  adjusts  the  size  of  his  arrow  and  the  quantity  of 
poison  to  the  size  of  the  animal.  In  one  experiment,  three  arrows  were  in- 
troduced beneath  the  skin  of  an  ox.  For  four  minutes  there  was  no  effect: 
the  animal  then  set  itself  firmly  on  its  four  legs  as  if  to  resist  falling,  and  re- 
mained quite  still  for  fourteen  minutes.  It  then  attempted  to  walk,  staggered, 
and  fell.  The  eyes  became  fixed,  dim,  and  apparently  insensible  to  light. 
Convulsions  appeared  in  the  legs ;  there  was  emprosthotonos,  laborious  respi- 
ration, and  an  escape  of  a  frothy  liquid  from  the  mouth.  The  convulsions  in 
the  extremities  gradually  ceased:  there  was  still  a  perceptible  action  of  the 
63 
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sufferingy  howerer,  from  indistinctness  of  vfsion  and  vertigo.  (Med.  6az. 
viii.  605.)  The  seeds  of  this  plant  have  been  known  to  produce  furious 
delirum ;  and  a  case  is  mentioned  by  Sauvages,  of  an  old  man  of  sixty,  who, 
after  taking  the  poison,  became  intoxicated,  maniacal,  and  lost  the  power  of 
speech.  He  renutined  in  a  lethaigic  state  for  five  hours.  Several  fatal  cases 
are  reported,  one  of  which  terminated  in  six  hours.  Dr.  Thomson  relates  tlie 
case  of  a  child,  aged  two  years,  who  swallowed  sixteen  grains  of  the  seeds. 
Maniacal  delirium  supervened ;  the  symptoms  resembled  those  of  hydrophobia, 
and  death  took  place  in  twenty-four  hourst  A  case  which  occurred  to  Dr. 
Schlesier  ended  more  fortunately.  A  boy,  set.  4,  mistaking  the  fruit  of  the 
thom^pple  for  the  heads  of  poppies,  ate  a  quantity  of  them.  Dr.  Schlesier 
saw  him  soon  afterwards :  his  face  was  flushed,  his  eyes  glistening  and  in 
constant  motion ;  the  pupils  exceedingly  dilated,  and  the  countenance  was  that 
of  an  intoxicated  person.  He  sat  up  in  bed  quite  unconscious,  but  continually 
babbling  and  occasionally  starting  up  suddenly;  his  hands  apparently  directed 
at  imaginary  objects  in  the  air.  His  pulse  was  very  slow :  there  was  no  fever, 
but  intense  thirst  and  violent  perspiration  from  incessant  motion.  Emetics 
and  enemata  were  administered,  which  had  the  eiOfectof  bringing  away  a  laige 
quantity  of  stramonium-seeds ;  the  boy  fell  into  a  sound  sleep,  and  recovered 
the  following  day.  (Canstatt's  Jahresb.,  1844,  v.  297.)  In  the  Lancet  (April 
26,  1845,  p.  471,}  a  case  is  quoted  from  the  Boston  Journal,  in  which  three 
females  swallowed  an  infusion  of  stramonium-leaves  for  horehound.  They 
were  found  lying  in  bed,  stupid,  unable  to  articulate,  with  a  peculiar  wildness 
of  countenance,  and  flushed  face ;  the  pupils  dilated  and  insensible ;  conjunc- 
tive highly  injected ;  lips  and  tongue  parched ;  no  vomiting,  breathing  at 
times  stertorous  and  laboured;  hands  cold,  with  a  trembling  and  slightly  con- 
vulsive movement,  great  rigidity  of  the  muscles  of  the  neck  and  back,  and  occa- 
sionally active  efforts  at  utterance.  Stimulants  were  administered  with  benefit 
in  two  cases ;  the  third  proved  fatal.  Mr.  Sobo  met  with  the  case  of  a  chM, 
mU  5,  who  ate  more  than  a  drachm  of  the  seeds  slightly  roasted.  In  about  an 
hour  he  appeared  much  excited  and  delirious,  pulse  120,  face  flushed,  eyes  of 
a  dazzling  lustre,  and  pupils  dilated ;  there  were  convukive  motions  of  the 
limbs  and  neck,  with  thick  frothy  saliva  about  the  mouth.  Emetics  were 
given ;  some  stramonium-seeds  were  ejected,  and  more  were  brought  away  in 
the  evacuations  by  a  full  dose  of  castor  oil.  In  three  days  the  boy  had  per- 
fectly recovered.  (Med.  Times,  Oct  0,  1847,  650.)  Paralysis  and  delirium 
have  been  witnessed  among  the  symptoms,  which  on  the  whole  bear  a  very 
remarkable  resemblance  to  those  occasioned  by  belladonna.  The  detection  of 
the  seeds  in  the  vomited  matters  or  in  the  feces,  will  be  a  certain  means  of 
diagnosis. 

In  a  singular  case  which  became  the  subject  of  a  trial  at  OsnabrUck,  a  wo- 
man administered  to  her  mother,  a  decoction  of  the  bruised  seeds  of  the  thorn- 
apple,  of  which  it  is  supposed,  there  were  about  125.  She  very  soon  became 
delirious,  threw  her  arms  about,  and  spoke  incoherendy ;  she  died  in  seven 
hours.  (Henke,  Zeitschrifl  der  S.  A.  1837,  i.  H.)  The  seeds  retain  their  pro- 
perties notwithstanding  exposure  to  heat :  thus  the  smoking  of  stramonium- 
seeds  is  attended  with  danger.  One  of  the  methods  of  poisoning  adopted  by 
the  Hindoos,  not  so  much  with  the  intention  of  destroying  life  as  of  facilitating 
the  perpetration  of  robbery,  consists  in  administering  to  persons  a  strong  de- 
coction of  the  seeds  in  curry,  or  some  other  highly  flavoured  article  of  food. 
Delirium  and  insensibility  soon  follow,  and  sometimes  death  is  the  result ;  but 
no  suspicion  of  the  real  cause  appears  to  be  excited.  The  local  application  of 
the  bruised  leaves,  seeds  or  fruit,  to  an  abraded  portion  of  skin,  may  give  rise 
to  all  the  effects  of  poisoning.  Death  may  take  place  even  although  the  whole 
of  the  seeds  have  been  ejected,  provided  they  have  remained  in  the  body  for  a 
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flufficiently  long  period  to  a]low  of  the  absorption  of  the  poieonoue  principle. 
Tkie  happened  in  a  case  reported  by  Mr.  Duffin, — that  of  his  own  child,  aet. 
3,  who  swallowed  about  one  hundred  seeds  of  stramonium,  weighing  sixteen 
grains:  the  usual  symptoms  were  manifested  in  an  hour,  and  the  child  died 
in  twenty-four  hours,  althougli  twenty  seeds  had  been  ejected  by  vomiting  and 
eighty  by  purging.  (Med.  Gaz.  vol.  xv.  194.) 

The  £;r/rac/  of  stramonium  possesses  the  properties  of  the  seeds,  producing, 
in  an  overdose,  dryness  of  the  fauces,  intoxication,  and  delirium.  Dr.  Traill 
has  known  two  cases  of  poisoning  by  this  substance,  in  one  of  which  eighteen 
grains  were  taken  by  mistake  for  extract  of  sarsaparilla.  (Outlines,  141 .)  The 
medicinal  dose  of  the  extract  is  about  a  quarter  of  a  grain;  of  the  powdered 
seeds,  half  a  grain ;  and  of  the  leaves,  one  grain. 

Appearances. — In  a  well-marked  case  of  poisoning  by  stramonium-seeds, 
in  which  death  took  place  in  less  than  eight  hours,  Mr.  Allan  found  the  fol- 
lowing appearances : — great  turgescence  of  the  vessels  of  the  brain  and  its 
membranes, — the  brain  firm  and  highly  injected,— choroid  plexus  turgid, — 
ventricles  containing  serum, — substance  of  Uie  lungs  vascular, — ^heart  flaccid : 
the  stomach  contained  about  four  ounces  of  ingesta,  consisting  of  food  mixed 
with  eighty-nine  seeds  of  stramonium.  There  were  two  patches  of  extrava- 
sation in  the  mucous  coat :  one  on  the  larger  curvature,  and  the  other  near  the 
pylorus, — many  seeds  and  fragments  were  also  found  in  the  intestines.  (Lan- 
cet, Sept.  18,  1847,  p.  298.)  In  the  OsnabrQck  case,  there  were  marks  of 
diffused  inflammation  about  the  cardia.  In  Mr.  Duffin's  case,  there  was  no- 
thing remarkable  in  the  condition  of  the  brain  or  its  membranes  :^no  seeds 
were  found  in  the  intestinal  canal. 

[Owing  to  the  frequent  occurrence  of  this  plant  in  the  United  States,  nume- 
rous cases  of  poisoning  by  it  have  been  reported.  In  many  of  them,  in  addi- 
tion to  the  usual  symptoms  of  narcotic  poisoning,  an  eruption  appeared  on  the 
skin.—  G.] 

Analysis. — The  seeds  of  stramonium,  from  which  accidents  have  most  fre- 
quently occurred,  are  flattened,  kidney-shaped,  rough,  and  of  a  dark-brown 
or  black  colour. 

Datdria.— The  poisonous  properties  of  this  plant  are  owing  to  the  presence 
of  the  alkaloid  Daturia,  which  forms  about  one  per  cent  of  the  dried  vegeta* 
ble.  This  substance  crystallizes  in  colourless  quadrangular  prisms:  it  has  a 
bitter  taste,  becoming  acrid,  and  resembling  that  of  tobacco.  It  is  highly  poi- 
sonous :  the  eighth  of  a  grain  killed  a  sparrow  in  three  hours.  When  dis- 
solved and  placed  on  the  eye  of  an  animal,  it  causes  excessive  dilatation  of 
the  pupil,  which  lasts  for  some  days.  It  is  readily  dissolved  by  boiling  water, 
and  the  solution  has  a  strong  alkaline  reaction.  In  its  chemical  properties  it 
closely  resembles  hyoscyamia  and  atropia. 

The  absorption  of  this  poisonous  alkaloid  is  doubtless  the  cause  of  the 
symptoms.  Mr.  Allan,  in  the  case  just  related,  states  that  he  obtained  from 
six  ounces  of  urine,  taken  from  the  bladder  of  the  deceased,  crystals  of  daturia; 
but  they  appear  to  have  been  of  an  entirely  diflferent  form,  t.  e.  pentaliedral  or 
polyhedral  plates,  instead  of  quaditingular  prisms.  They  resembled  daturia 
only  in  causing  dilatation  of  the  pupil  when  dissolved  in  water  and  the  solu- 
tion was  dropped  into  the  eye.  Their  form  appears  to  have  been  that  assigned 
to  cystin  by  microscopical  observers.  (Bird's  Urinary  Deposits,  146.) 

TOBACCO. 

The  leaves  of  the  Nicotiana  Tabacum,  variously  prepared*  either  as  to- 
bacco or  snufl*,  exert  a  very  powerful  action  on  the  system,  although  fatal 
cases  of  poisoning  by  tobacco  are  by  no  means  common.    The  eflfects  which 
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this  substance  produces,  when  taken  in  a  large'dose,  either  in  the  form  of 
powder  or  infusion,  are  well-marked.  The  symptoms  are  nausea,  yomitin^, 
vertigo,  delirium,  loss  of  power  in  the  limbs,  general  relaxation  of  the  muscular 
system,  trembling,  complete  prostration  of  strength,  coldness  of  the  surface 
with  clammy  perspiration,  convulsions,  paralysis,  and  death.  In  some  cases 
there  is  diarrhoea,  with  violent  pain  in  tlie  abdomen ;  in  others  there  hi  rather  a 
sense  of  sinking  or  depression  m  the  cardiac  region,  passing  into  syncope,  or 
creating  a  sense  of  impending  dissolution.  With  the  above-mentioned  symp- 
toms there  is  dimness  of  sight,  with  confusion  of  ideas, — a  small,  weak,  and 
scarcely  perceptible  pulse,  and  difficult  respiration.  Dr.  McGregor  has  seen 
some  of  the  most  severe  symptoms  follow  the  administration  of  an  enema 
which  contained  only  half  a  drachm  of  tobacco  in  the  form  of  decoction. 
(Lancet,  Aug.  30,  1845,  240.)  Dr.  Paris  witnessed  a  case,  which  proved 
rapidly  fatal,  where  a  decoction  of  tobacco  had  been  used  as  an  enema  in  the 
attempted  reduction  of  strangulated  hernia  (Med.  Jur.  ii.  418 ;)  and  several 
cases  of  a  similar  kind  are  recorded  by  other  writers.  Dr.  Periera  considers 
that  it  would  not  be  safe  to  use  more  than  fifteen  or  twenty  grains  under  these 
circumstances,  and  he  quotes  an  instance  from  Dr.  Copland,  in  which  death 
was  caused  by  so  small  a  dose  as  Ihirfy  grains,  (Mat.  Med.  ii.  1254.)  The 
fatal  effects  of  tobacco  may  follow  very  speedily  on  its  administration.  Death 
has  been  known  to  take  place  in  so  short  a  period  as  three-quarters  of  an  hour; 
and  a  case  which  occured  to  ^.  Tavignot  is  reported  to  have  terminated  &- 
tally  in  eis^hfeen  tninutes,'  (Brit,  and  For.  Med.  Rev.  No.  xxiv.  562.) 

According  to  M.  Demarquay,  there  is  a  peculiarity  in  the  action  ol  tobacco, 
in  poisonous  doses,  on  animal  heat.  There  are  some  substances,  such  as 
morphia,  which  tend  to  lower  the  temperature  of  the  body ;  others  such  as 
digitalis,  belladonna,  and  strychnia,  increase  it.  Tobacco  neither  raises  nor 
depresses  it.  (L'Union  M^dicale,  Jnillet  24,  1847,  371.)  This  statement  is 
not  borne  out  by  observation,  as  under  the  influence  of  tobacco  there  is  oflen 
great  coldness  of  the  surface. 

Tobacco  acts  locaffy  as  a  poison :  thus,  when  applied  to  wounded,  abraded, 
or  diseased  surfaces,  in  the  form  of  powder,  juice,  or  as  a  decoction  of  the 
leaves,  it  may  occasion  the  most  alarming  symptoms,  and  even  death.  (Orfila, 
ii.  404.)  This  fact  is  of  importance,  as  some  quack-remedies  for  skin-dis- 
eases are  formed  of  tobacco. 

There  have  been  but  few  instances  in  which  the  bodies  of  persons,  poisoned 
by  tobacco,  have  been  inspected.  Orfila  found,  on  examining  the  body  of  a 
dog  killed  by  this  substance,  that  the  mucous  membrane  of  the  stomach  was 
strongly  reddened  throughout.  From  the  insolubility  of  the  fibrous  portion  of 
tobacco,  it  is  most  probable  that  some  of  it  would  be  found  in  the  stomach  on 
inspection. 

Tobacco  is  rarely  administered  medicinally  in  substance.  In  a  dose  of  five 
or  six  grains.  Snuff  mcta  as  a  powerful  emetic,  and  in  larger  doses  it  produces 
symptoms  of  poisoning.  It  is  a  remarkable  instance  of  the  eflfectof  habit,  that 
the  quantity  thrust  into  the  nostrils,  as  a  sort  of  morbid  luxury,  does  not  appear 
to  produce  any  directly  noxious  effects  on  the  system.  The  diurnal  allow- 
ance of  many  snuff-takers,  introduced  into  the  rectum  in  powder,  would  most 
probably  give  rise  to  serious  symptoms,  in  one  whose  system  was  not  habitu- 
ated to  the  use  of  tobacco.  The  same  may  be  observed  of  chewing  tobacco, 
and  smoking:  i|i  the  latter  case,  the  volatile  oil  of  tobacco  is  brought  into  im- 
mediate contact  with  the  mucous  membrane,  producing  vertigo  and  sickness, 
in  those  not  accustomed  to  the  practice.  In  two  instances,  in  which  a  laige 
quantity  of  tobacco  was  consumed  by  smoking,  death  was  the  result.  This 
involves  a  question  as  to  the  chronic  form  of  poisoning  by  tobacco.  Drs« 
JProut,  Laycock,  and  Wright,  consider  that  habitual  smoking  is  injurious  to 
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iiealth,  because  it  is  liable  to  disorder  the  digestive  functions.  This  is  denied 
by  Others,  on  account  of  the  difficulty  of  showing  that  the  health  of  inveterate 
smokers  is  damaged  by  the  habit,  or  that  their  lives  are  shortened  by  it.  Dr. 
Front's  view  appears  to  me,  notwithstanding,  quite  reasonable.  A  poisonous 
substance  like  tobacco,  whether  in  powder,  juice,  or  vapour,  cannot  be  brought 
in  contact  with  an  absorbing  surface  like  mucous  membrane,  without  in  many 
cases  producing  disorder  of  the  system,  which  the  consumer  is  probably  quite 
ready  to  attribute  to  any  other  cause  than  (hat  which  would  render  it  neces- 
sary for  him  to  deprive  himself  of  what  he  considers  not  merely  a  luxury,  but 
an  article  actually  necessary  to  his  existence.  The  aigument  that  cases  can- 
not be  adduced  to  show  direct  injury  to  health,  proves  too  much,  for  the  same 
difficulty  exists  in  respect  to  the  habit  of  opium-eating,  (p.  474,  ante.)  On 
this  subject  see  Med.  Gaz.  xxxviii.  690,  and  Lancet,  Aug.  1845,  240.  Some 
doubt  has  existed  whether  the  vapour  of  this  substance,  in  tobacco  manufac- 
tories, is  or  is  not  injurious  to  the  health  of  the  workmen  employed.  M.  Pa- 
rent-Duchiitelet  considered  that  after  a  time,  it  had  no  influence  on  health.  The 
more  recent  researches  of  M .  Melier  have,  however,  led  to  the  conclusion,  that 
the  vapours  long  respired  are  injurious.  The  primary  effects  are  headach, 
nausea,  languor,  loss  of  appetite  and  sleep ;  the  secondary  effects  are  mani- 
fested by  a  species  of  cachexia,  indicated  by  an  altered  complexion.  He  at- 
tributes these  symptoms  to  the  nicotina  which  is  volatilized.  (Gaz.  Med. 
Mai.  3,  1^45.) 

Poisonmg  by  tobacco  has  not  oAen  given  rise  to  medico-legal  discussion. 
This  is  the  more  remarkable,  as  it  is  an  easily  accessible  poison  to  the  lower 
classes,  and  the  possession  of  it  would  not,  as  in  the  case  of  other  substances, 
excite  surprise  or  suspicion.  It  is  probably  more  extensively  used  to  aid  the 
purposes  of  robbers  than  is  commonly  believed ;  and  there  is  reason  to  suppose 
that  porter  and  other  liquors  sold  in  brothels,  are  sometimes  drugged  with  it. 
Dr.  Ogston  communicated  an  interesting  case  of  this  kind  to  Dr.  Christison 
(Op.  cit.  850,)  in  which  tobacco  was  administered  to  a  man  in  whiskey,  and 
he  soon  afterwards  died  in  a  state  of  insensibility,  without  being  able  to  give 
any  account  of  the  circumstances.  Dr.  Ogston  detected  Nicotina  in  the  con- 
tents of  the  stomach.  An  investigation  took  place  in  this  metropolis,  in  the 
autumn  of  1847,  in  which  a  man  was  charged  with  attempting  to  poison  his 
wife,  by  administering  snuff  in  ale.  The  woman's  life  was  saved  by  the  speedy 
use  of  the  stomach-pump.  The  case  was  dismissed,  as  there  was  a  want  of 
clear  proof  of  criminal  intention.  A  question  here  arose  as  to  what  quantity 
of  tobacco  would  destroy  life.  The  medical  witness  is  reported  to  have  said, 
that  a  quarter  of  an  ounce  infused  in  a  pint  of  liquid,  would  be  sufficient  to 
destroy  three  persons.  This  is  no  doubt  true.  Thirty  trains  have  proved 
fatal,  and  twenty  grains  might  even  kill  an  adult.  Many  kind  of  snuffs  are, 
however,  extensively  adulterated  with  various  powders ;  some  contain  lime, 
and  even  red  lead :  hence  they  are  not  to  be  regarded  as  consisting  of  pure 
tobacco. 

Analysis. — Tobacco  may  be  found  in  substance  in  an  organic  liquid,  or  in 
the  stomach:  it  may  then  be  recognised  by  its  odour  and  physical  properties. 
Its  poisonous  effects  are  due  to  the  presence  of  a  peculiar  volatile  alkaloid, 
which,  like  conia,  is  liquid.  It  is  called  Nicotina,  and,  according  to  Dumas, 
it  forms  less  than  the  1- 1 000th  part  of  tobacco.  Pereira  assigns  a  much  larger 
proportion  than  this: — thus,  according  to  him,  1000  parts  of  Cuba  tobacco 
give  8*64  of  nicotina ;  of  Virginia,  10* ;  and  of  smoking  tobacco,  3*86.  (Mat. 
Med.  ii.  1247.) 

Nicotina. — This  liquid  is  commonly  described  as  colourless;  but  it  is  more 

Knerally  of  a  yellow  colour,  which  becomes  darker  by  exposure  to  air.     It 
s  a  pungent,  irritating  odour,  like  that  of  tobacco,  and  an  acrid  burning  taste. 
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It  has  an  alkaline  reaction,  and  is  solable  in  water.  It  remains  liquid  down  to 
21^.  At  212^  it  evolves  white  alkaline  vapours,  which  have  a  powerM 
odour.  It  LB  not  very  inflammable,  but  it  may  be  burnt  like  an  oil  by  means 
of  a  wick.  It  is  a  most  powerful  poison.  A  concrete  volatile  oil,  called 
NicoTiANiN,  is  obtained  by  the  distillation  of  tobacco  leaves ;  and  there  is  an 
empy-reumatic  oil,  which  results  from  the  decomposition  of  tobacco  by  distil- 
lation at  a  very  high  temperature. 

Tobacco  in  organic  liquidt, — Nicotina  may  be  thus  extracted,  so  as  to 
demonstrate  its  properties.  Digest  the  evaporated  residue  in  water,  with  diluted 
sulphuric  acid,  so  as  to  dissolve  the  nicotina.  Mix  this  with  slaked  lime,  and 
distil  carefully :  nicotina  mixed  with  ammonia  passes  over.  Neutralize  this 
liquid  with  diluted  sulphuric  acid,— concentrate  and  separate  the  sulphate  of 
nicotina  from  that  of  ammonia  by  means  of  ether.  The  sulphuric  acid  may  be 
.  separated  by  hydrate  of  baryta,  and  the  nicotina  obtained  from  the  ether  by  distil- 
lation or  spontaneous  evaporation.  (For  other  details,  see  Dumas,  Traits  de 
Chimie,  t.  v.  814.)  By  a  process  analogous  to  this,  Dr.  Ogston  was  enabled 
to  discover  it  in  the  case  of  the  iudividual  whose  body  he  inspected,  (page  631.^ 
A  large  quantity  of  tobacco  must  be  present  in  order  that  the  process  shoula 
succeed,  since  tijcty  grains  of  common  tobacco  do  not  contain  more  than  0*24 
gr.,  or  less  than  a  quarter  of  a  grain,  of  nicotina.  M.  Sohloesing  has  recendy 
suggested  another  process  for  the  extraction  of  this  alkaloid.  (Comptes  Ren- 
dus,  21  Dec.  1846,  1142.) 

YEW. 

It  has  been  long  known  that  the  berries  and  leaves  of  the  yew-tree  (taxits 
baccata)  are  poisonous  to  cattle ; — they  act  very  energetically,  and  produce 
death  in  a  few  hours,  sometimes  without  vomiting  or  purging.  It  is  stated  by 
Dr.  P^rcival,  that  a  tablespoonful  of  the  fresh  leaves  was  administered  to  three 
children  of  five,  four,  and  three  years  of  age  as  a  vermifuge.  Yawning  and 
listlessness  soon  succeeded ;  the  eldest  vomited  a  little,  and  complained  of  pain 
in  the  abdomen,  but  the  other  two  suffered  no  pain.  They  all  died  within  a 
few  hours  of  each  other.  An  interesting  case  of  poisoning  by  the  berries  of 
this  tree,  was  published  a  few  years  since  by  Mr.  Hurt,  of  Mansfield.  A 
child  aged  three  years  and  a  half,  ate  a  quantity  of  yew-berries  about  eleven 
o'clock.  In  an  hour  afterwards,  the  child  appeared  ill,  but  did  not  complain 
of  any  pain.  It  vomited  part  of  its  dinner,  mixed  with  some  of  the  berries. 
A  medical  man  was  sent  for,  but  the  child  died  in  convulsions  before  he  arrived. 
On  inspection,  the  stomach  was  found  filled  with  mucus,  and  the  half-digested 
pulp  of  the  berries  and  seeds.  There  were  patches  of  redness  in  the  mucous 
membrane,  and  this  was  so  much  sof^ned  dial  it  could  be  detached  with  the 
slightest  friction.     The  small  intestines  were  also  inflamed. 

In  March,  1846,  a  case  was  reported  to  the  Dublin  Pathological  Society  by 
Dr.  MuUan,  in  which  a  lunatic  had  died  from  the  effects  produced  by  yew- 
leaves.  The  deceased  was  observed  chewing  the  plant,  probably  from  that 
Serversion  of  appetite  so  commonly  observed  in  insanity,  and  bsfore  the  atten- 
ants  had  taken  it  from  him,  he  had  succeeded  in  swallowing  a  portion  of  the 
masticated  juice.  He  was  soon  afterwards  seized  with  giddiness,  sudden 
prostration  of  strength,  vomiting,  coldness  of  the  surface,  Bpasms,  and  irregular 
action  of  the  heart.  He  died  in  fourteen  hours.  On  inspection,  the  stomach 
was  found  much  distended, — it  contained  some  yew-leaves.  There  was  em- 
physema in  the  submucous  tissue,  but  no  other  abnormal  change :  there  was 
some  thickening  with  opacity  of  the  arachnoid,  which  might  have  been  due 
to  the  insanity.  (Dub.  Hosp.  Gaz.,  May  15,  1845,  p.  109.) 
There  is  no  doubt  that  the  yew  is  a  powerful  poison  of  the  narcotico-irritant 
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da88.  The  nature  of  die  poisonous  principle  is  unknown,  nor  is  it  certain 
whether,  with  respect  to  the  berry,  the  poison  is  lodged  in  the  pulp  or  the 
seed*  Infusion  of  yew-leaves,  which  is  popularly  called  yew*tree  tea,  is 
sometimes  used  for  the  purpose  of  projcuring  abortion  by  ignorant  midwives. 
A  case  of  death  from  a  person  drinking  this  infusion  is  reported  in  the  regis- 
tration returns  for  1888-9.  In  the  returns  for  1840,  there  is  also  one  death  of 
a  female,  set.  34,  referred  to  her  haying  eaten  the  berries  of  the  yew. 

Analysis. — The  leaves  or  berries  may  be  found  in  the  stomach.  The  yew 
and  the  savin  are  the  only  poisons  of  the  coniferous  order  which  grow  in  this 
country.  The  apex  of  the  leaf  of  the  yew  is  lancetpshaped,  that  of  the  savin 
acuminated :  the  yew-leaf  does  not  possess  the  powerful  odour  of  savin  when 
rubbed.  Yew-berries  are  seen  in  autumn ;  they  are  of  about  the  size  of  a  pea, 
of  a  light  red  colour,  dull  on  the  surface,  and  translucent.  They  are  open  at 
the  top,  allowing  a  hard  brown  kernel  to  be  seen.  This  is  of  an  ovoid  shape, 
and  it  forms  the  greater  part  of  the  berry.  The  fine  red  skin  contains  a 
colourless  and  remarkably  viscid  or  adhesive  juice,  which  reddens  litmus 
paper,  and  has  a  nauseous  sweetish  taste. 

POISONS  NOT  ARRANGED  IN  THE  FOREGOING  CLASSES. 

Indian  Hemp,  Cannabis  Sativa  vel  Indica.— The  inspissated  resinous 
exudation  of  the  leaves  and  stems  of  this  plant,  known  in  the  East  as  Churrus 
and  Chaschisch,  has  been  introduced  into  this  country  as  a  substitute  for 
opium.  Its  ejQfects  appear  to  be  very  uncertain :  in  some  instances,  larg^  doses, 
either  in  the  form  of  extract  or  tincture,  have  been  given  with  impunity,  while 
in  odier  cases,  symptoms  resembling  those  of  narcotic  poisoning,  have  resulted 
from  small  quantities.  On  the  whole,  its  effects  in  England  have  been  much 
less  powerful  that  those  observed  in  India.  In  a  laige  dose,  Indian  hemp  pro- 
duces a  pleasant  spcjcies  of  intoxication.  The  nervous  system  is  also  most 
singularly  affected,  while  the  intellectual  powers  remain  unaltered.  According 
to  Mr.  Ley,  the  inebriation  is  of  the  most  cheerful  kind,  causing  the  person  to 
sing  and  dance,  and  to  eat  food  with  great  relish.  It  also  excites  aphrodisiac 
propensities.  The  intoxication,  which  lasts  about  three  hours,  and  is  some- 
times attended  with  uncontrollable  laughter,  is  succeeded  by  sleep.  There  is 
no  nausea,  sickness,  or  diarrhcea ;  and  the  day  following,  there  may  be  slight 
giddiness,  with  vascularity  of  the  eyes.  (Prov.  Med.  Jour.,  March  18,  1843, 
jp.  487.)  Dr.  O^Shaughnessy  found  that  a  grain  produced  insensibility  aftec. 
the  stage  of  excitement,  and  that  the  individual  was  perfectly  cataleptic.  Mr. 
Donovan  was  induced  to  try  the  effects  of  it  upon  himself,  and  he  swallowed 
fourteen  grains  of  the  resinous  extract  at  night.  He  awoke  about  Ave  o'clock 
in  the  morning,  and  felt  a  rush  of  strange  sensations  through  his  head,  attended 
with  a  cracking  noise  and  a  sense  of  vibration  through  the  whole  of  his  body. 
An  explosion  then  appeared  to  take  place  in  his  head,  and  he  gradually  lost 
all  sense  of  feeling.  His  intellect  was  not  in  the  least  disturbed,— his  memory 
was  good,-— he  could  reason  clearly,  and  was  as  conscious  of  external  objects 
as  in  health  ;  but  he  had  absolutely  lost  the  consciousness  of  having  a  body: 
his  whole  corporeal  existence  appeared  to  be  comprised  within  his  head  and 
in  a  small  portion  of  his  chest  near  his  throat !  In  these  parts  he  felt  as  much 
alive  as  ever ;  but  all  other  parts  were  without  feeling,  and  apparently  annihi- 
lated. These  extraordinary  sensations  gradually  passed  off:  he  became  sick, 
and  on  attempting  to  get  out  of  bed,  he  could  scarcely  walk  for  giddiness. 
(Dub.  Med.  Press,  March  5,  1846,  163.)  The  following  case  will  show  that 
the  administration  of  this  medicine  is  not  unattended  with  danger.  A  lady, 
set.  26,  by  the  advice  of  her  medical  attendant,  swallowed  three  doses,  of  five 
^drops  in  each,  of  tincture  of  Carnabib  Indica,  with  an  interval  of  two  houxa 
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)>etweeii  the  first  and  second  dose,  and  three  honrs  between  the  second  and 
third.  She  joined  her  family  at  dinner  as  nsaal ;  but  some  incoherence  of 
manner  and  speeeh  was  observed,  and  almost  immediately  afterwards,  she 
became  violently  sick,  and  vomited.  She  was  qoite  unconscious ;  the  extremi- 
ties and  body  were  cold ;  the  wrist  pulseless ;  eyes  wide  open  and  staring* — 
pupils  somewhat  contracted,  and  quite  insensible  to  the  strongest  light,  with 
violent  convulsions  of  the  whole  frame,  and  involuntary  twitchings  of  the  mus- 
cles. These  latter  symptoms  lasted  for  two  days,  whether  she  was  asleep  or 
awake.  She  was  quite  insensible  for  a  quarter  of  an  hour,  and  did  not  reco- 
ver her  consciousness  during  the  whole  night.  The  pulse,  which  varied  from 
140  to  150,  was  extremely  feeble,  and  intermitted  from  time,  to  time  during 
the  two  following  days.  The  patient  had  not  been  previously  subject  to  fits  of 
any  description.  (Monthly  Jour.  Med.  Sciences,  April  1847,  p.  776 ;  and  Prov. 
Med.  Jour,  March  10,  1847.)  If  this  drug  should  come  into  more  extensive 
use,  it  is  not  unlikely  that  it  may  give  rise  to  serious  accidents.  It  appears  to 
be  very  uncertain  in  its  effects. 

QuiNiA.— This  alkaloid,  obtained  from  Peruvian  bark,  is  extensively  used  in 
medicine  under  the  form  of  disulphate,  or  as  it  is  commonly  called  sulphatb 
OF  QOiNiNS.  Some  alarming  effects  have  of  late  years  been  observed  to  follow 
its  administration  in  large,  or  in  small  doses  frequently  repeated.  In  doses  of 
from  ten  to  twenty  grains,  Dr.  Pereira  states  that  it  causes  griping  pain  and 
heat  in  the  abdomen,  widi  vomiting  and  purging,  ptyalism,  a  febrile  condition 
of  the  system,  headach,  giddiness,  somnolency,  delirium,  and  stupor.  (Mat 
Med.  ii.  1407.)  In  addition  to  these  symptoms,  amaurosis  and  convulsions 
have  been  observed  in  certain  cases.  The  common  medicinal  dose  is  from 
three  to  ten  grains ;  but  even  this  cannot  always  be  borne  by  patients.  M. 
Desiderio  has  observed  diat  this  substance  produced,  both  in  man  and  animals, 
drowsiness,  difficulty  of  maintaining  the  erect  position,  obscured  vision,  and 
drooping  of  the  eyelids.  He  regards  it  as  a  poison,  and  considers  that,  in  its 
toxicological  effects,  it  resembles  the  acetate  of  morphia.  M.  Sandri  found 
that  eighteen  grains  killed  a  rabbit  in  less  than  three  hours.  On  inspection, 
the  whole  of  the  brain  and  its  membranes  were  strongly  congested ;  the  lungs 
were  of  a  bright  red  colour,  and  also  congested ;  and  the  heart  contained  a 
laige  quantity  of  blood  brighter  than  natural.  (Gaz.  Med.  17  Juillet,  1847, 
585.)  Instances  of  its  fatal  operation  in  the  human  subject  are  not  wanting, 
as  the  following  cases  will  show.  A  man,  set  20,  labouring  under  acute  rheu- 
matism, was  ordered  by  M.  Recamier,  at  the  Hotel  Dieu,  to  take  on  the  first 
day,  fortyHBix  grains  of  sulphate  of  quinia  in  twelve  powders,  one  to  be  taken 
every  hour.  On  the  second  day  seventy-seven  grains  were  prescribed  in 
twelve  powders,  to  be  taken  hourly.  The  patient  had  taken  nearly  two-thirds 
of  the  quantity,  when  he  was  suddenly  attacked  with  delirium,  and  died  in  a 
few  hours.  On  dissection,  the  membranes  of  the  brain  were  found  inflamed, 
and  there  was  sanguineous  effusion.  (Med.  6az.  xxxii.  430.)  Dr.  Baldwin,  of 
the  United  States,  has  reported  a  case  in  which  convulsions,  blindness,  and  death 
followed  from  the  administration  of  this  medicine  to  a  girl  five  years  of  age. 
Two  grains  were  given  every  second  hour.  On  the  following  day  there  was 
great  anxiety  of  countenance,  with  irregular  heavy  breathing,  and  extreme  rest- 
lessless.  Af)er  a  certain  period,  a  dose  of  four  grains  was  given  twice  at  an  inter- 
val of  three  hours.  The  restlessness  increased,  the  pupils  of  the  eyes  were 
widely  dilated,  and  she  was  found  to  be  totally  blind.  She  had  violent  convul- 
sions, and  died  three  hours  after  taking  the  last  dose.  The  principal  appearance 
was  great  vascularity  of  the  stomach  and  intestines.  Dr.  Baldwin  considers 
from  his  observations,  that  with  this  will  be  found  congestion  of  the  brain  and 
lungs,  and  a  dark  and  fluid  condition  of  ^e  blood  He  believes,  that  from,/^ 
io  eighty  grauu  of  a  pure  specimen  of  quinine  given  at  once,  would  produce 
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death  nine  times  out  of  ten  in  healthy  adults ;  and  occasionally  even  smaller 
doses  might  operate  fatally.  (Amer.  Med  Jour.  Med.  Sci.,  April  1847,  p. 
S92.)  In  the  same  journal  (p.  516,)  four  cases  are  related  by  Dr.  M'Lean,  in 
which  blindness  was  the  result  of  large  doses  of  this  medicine.  In  a  set  of 
cases  reported  by  Dr.  Thom,  the  symptoms  partook  of  the  characters  of  mer- 
curial erethism.     (Philadelphia  Med.  Examiner,  April  1847,  217.) 

There  can  be  very  little  doubt  that  quinia,  like  the  other  alkaloids,  is  ab- 
sorbed. It  is  stated  by  Landerer  that  it  was  found  in  the  milk  of  a  nurse,  to 
whom  the  sulphate  had  been  administered  medicinally,  and  that  the  child 
refused  to  take  the  milk.  On  the  whole  the  subject  of  poisoning  by  quinine 
has  received  but  little  attention  in  this  country.  A  sufficient  number  of  facts 
has,  however,  been  accumulated  in  France  and  America,  to  show  that  this 
medicine  cannot  be  administered  in  large  doses,  or  for  a  long  continuance,  with 
impunity.  ^  i 

Treatment, "^Thia  consists  in  the  free  administration  of  any  liquid  containing 
tannin,  as  this  substance  forms  a  completely  insoluble  compound  with  the 
alkaloid,  and  may  thus  retard  absorption.  This  treatment  should  be  followed 
by  emetics,  or  the  use  of  the  stomach-pulnp. 

^fiaiysh^^^The  common  sulphate  of  quinine  crystallizes  in  light  flocculent 
jNrisms.  It  is  not  very  soluble  in  cold  water,  except  on  the  addition  of  an 
acid,  when  it  forms  a  solution  which,  even  when  very  laigely  diluted  with 
water,  presents  an  intensely  blue  colour  at  the  surface  (a  characteristic  pro-  - 
perty.)  Its  solution  is  precipitated  by  caustic  potash,  and  the  precipitate  is 
not  soluble  in  an  excess  of  the  alkali; — also  abundantly  by  infusion  of  galls. 
Sulphuric  acid  is  detected  in  the  liquid  by  the  process  elsewhere  described. 
(See  SuLPHUKio  Acin.)  The  crystals,  when  pure,  are  not  carbonized  by 
strong  sulphuric  acid  in  the  cold:  when  exposed  to  heat,  on  platina  foil,  they 
melt  and  burn  like  a  resin. 

Carbazotic  Acin  (Nitropicric  Acid.) — This  is  a  solid  crystalline  acid, 
obtained  from  the  action  of  nitric  acid  on  indigo.  According  to  the  results  of 
experiments  on  animals,  it  appears  to  be  a  narcotico-irritant  poison.  Ten 
grains  have  sufficed  to  kill  a  dog  in  less  than  two  hours.  The  symptoms  con- 
sisted in  tremor  of  the  limbs,  stupor,  and  convulsions.  After  death  the  stbmach 
was  found  dyed  by  the  acid  of  an  intense  yellow  colour ;  and  as  a  proof  that 
it  had  been  absorbed,  the  same  colour  was  found  to  extend  through  the  coats 
of  the  blood-vessels. 

Independently  of  the  vegetable  poisons  hitherto  considered,  a  narcotico- 
irritant  action  is  possessed  by  the  Anagallis  arvbnsis  (Meadow  pimpernel^) 
Mercurialis  PBRGNNia  (Mouutaiu  mercury,)  Chjbrophtllum  stlvbstrb  (Wild 
chervil,)  SiuM  latifolicm  (Procumbent  water-parsnip,)  Kalmia  latipolia  (Moun- 
tain laurel,)  Spigblia  Martlandica  (Pink  root,)  Aristolochia  clematis  (Com- 
mon birthwort,)  and  the  Saponaria  officinalis,  or  Soapwort.  The  poisonous 
principle  in  the  last-mentioned  plant  is  Saponine;  and,  according  to  M.  Mala- 
pert, it  exists  in  numerous  other  vegetables,  and  confers  upon  them  noxious 
properties.     (6az.  M^d.,  Jan.  30, 1847,  98.) 
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General  remarks, — ^The  numerous  gases  with  which  chemists  are  acquainted, 
are  found  to  vary  materially  in  their  operation  when  introduced  into  the  lungs; 
and  a  division  has  been  established  among  them  into  those  which  have  a  nega- 
tive^  and  into  those  which  have  a  positive  action.  The  former  alone  can  be 
considered  to  cause  death  by  asphyxia  or  svffocalion ;  for  the  gases  which 
have  a  positive  influence,  must  be  regarded  as  poisons.  Now  experiment  has 
shown  that  there  are  but  two  gases  which  are  essentially  negative  in  their 
operation, — these  are  hydrogen  and  nitrooen  ;  all  the  others  have  a  poisonous 
action  when  introduced  into  the  body.  Indeed,  with  regard  to  hydrogek, 
some  doubt  may  be  fairly  entertained  respecting  its  claim  to  be  considered  as 
a  truly  negative  agent;  for  the  researches  of  Allen  and  Pepys  in  this  countiy, 
and  the  observations  of  Wetterstedt  in  Sweden,  have  shown  that  it  cannot  be 
substituted  for  nitrogen  in  atmospheric  air,  without  inducing  somnolency  and 
lethargy.  (Berzelius,  Traite  de  Chimie,  vii.  106.)  If,  then,  we  admit  that 
the  greater  number  of  the  gases  are  poisonous,  it  is  scarcely  correct  to  r^rd 
these  bodies  as  purely  asphyxiating  agents.  The  state  of  lifelessness  which 
follows  their  introduction  into  the  lungs,  is  not  to  be  ascribed  to  the  simple 
negation  of  air,  as  in  the  case  of  drowning,  hanging,  or  strangulation;  but  to  a 
deleterious  impression  produced  on  the  system,  something  analogous  in  its 
eflfects  to  that  which  is  observed  to  follow  the  ingestion  of  a  poisonous  dose 
of  hydrocyanic  acid. '  The  differences  are,  that  the  poison  is  aerial,  acts  more 
rapidly,  and  is  applied  to  the  surface  of  the  lungs  instead  of  the  stomach;  bati 
strictly  speaking,  a  person  is  no  more  suflbcated  by  carbonic  acid,  than  he  is 
by  arsenuretted  hydrogen.     (See  ante,  p.  308.) 

The  greater  number  of  the  poisonous  gases  are  never  likely  to  be  met  with 
in  the  atmosphere  so  abundantly  as  to  produce  injurious  consequences;  they 
are  chiefly  complex  products  of  art: — hence  fatal  accidents,  arising  from  their 
inhalation,  most  commonly  occur  under  circumstances  which  can  leave  no 
question  respecting  the  real  cause  of  death.  Agents  of  this  description  can 
rarely  be  employed  with  any  certainty  as  instruments  of  murder;  and  if  they 
were  so  employed,  the  fact  could  be  established  only  by  circumstantial  evidence. 
One  alleged  instance  of  murder  by  carbonic  acid  is  reported  by  M.  Devei^gie. 
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(Ann.  d'Hyg.  1837,  i.  201.)  Death,  when  arising  from  the  respiration  of  any 
of  the  gases,  is  generally  attributable  to  suicide  or  accident.  In  France,  it  is 
by  no  means  uncommon  for  individuals  to  commit  self-destruction  by  sleeping 
in  a  closed  apartment,  in  which  charcoal  has  been  suffered  to  burn ;  while  in 
England,  accidental  deaths  are  sometimes  heard  of,  where  coal  has  been  em- 
ployed as  fuel  in  small  and  ill-Ventilated  rooms.  On  such  occasions,  a  per- 
son may  be  found  dead  without  any  apparent  cause  to  the  casual  observer^— 
the  face  may  appear  tumid  and  discoloured,  and  the  cutaneous  surface  may  be 
covered  with  ecchymosed  patches.  The  discovery  of  a  body  under  these  cir- 
cumstances, will  commonly  be  sufficient,  in  the  eyes  of  the  vulgar,  to  create  a 
suspicion  of  murder ;  and  some  individual,  with  whom  the  deceased  may  have 
been  at  that  period  on  bad  terms,  will,  perhaps,  be  pointed  out  as  the  mur- 
derer. In  such  a  case,  it  is  obvious  that  the  establishment  of  the  innocence  of 
an  accused  party  may  depend  entirely  on  the  discrimination  and  judgment  of 
a  medical  practitioner.  An  instance,  illustrative  of  the  consequences  of  this 
popular  prejudice,  occurred  in  London  in  1823.  Six  persons  were  lodging  in 
the  same  apartment  where  they  were  all  in  the  habit  of  sleeping.  One  morn- 
ing an  alarm  was  given  by  one  of  them,  a  female,  who  stated  that  on  rising 
she  found  her  companions  dead.  Four  wore  discovered  to  be  really  dead,  but 
the  fifth,  a  married  man,  whose  wife  was  one  of  the  victims,  was  recovering. 
He  was  known  to  have  been  on  intimate  terms  with  the  female  who '  gave  the 
alarm,  and  it  was  immediately  supposed  that  they  had  conspired  together  to 
poison  the  whole  party,  in  order  to  get  rid  of  the  wife.  The  woman  who 
was  accused  of  the  crime  was  imprisoned ;  and  an  account  of  the  supposed 
murder  was  soon  printed  and  circulated  in  the  metropolis.  Many  articles  of 
food  about  the  house  were  analyzed,  in  order  to  discover  whether  they  con- 
tained poison,  when  the  whole  of  the  circumstances  were  explained  by  the 
man  stating  that  he  had  placed  a  pan  of  burning  coals  between  the  two  beds 
before  going  to  sleep  and  that  the  doors  and  windows  of  the  apartment  were 
closed.  (Christison,  583.)  A  set  of  cases  of  a  similar  kind,  in  which  Ihere 
was  at  first  a  very  strong  suspicion  of  poisoning,  has  been  lately  reported  in 
'''the  Medical  Gazette,  by  Mr.  Smith,  of  Liverpool,  (xxxvi.  037.) 

AMMONIA. 

The  effects  of  this  irritant  gas  have  already  been  described  in  speaking  of 
its  operation  as  a  poison  when  dissolved  in  water,  (ante,  p.  224.)  Animals 
when  immersed  in  it  are  speedily  destroyed  under  symptoms  similar  to  those 
caused  by  the  solution.  The  whole  of  the  body  is  strongly  impregnated  with 
the  powerful  and  well-known  odour  of  ammonia. 

CARBONIC    ACID. 

This  gas  is  freely  liberated  in  respiration,  combustion,  and  fermentation ; 
it  is  also  extricated  in  the  calcination  of  chalk  or  limestone,  and  is  abundantly 
diffused  through  the  shaAs  and  galleries  of  coal-mines,  where  it  is  commonly 
called  choke-damp.  Carbonic  acid  gas  is  likewise  met  with  in  wells,  cellars, 
and  other  excavations  in  the  earih.  In  these  cases  it  is  found  most  abundantly 
generally  on  the  soil,  or  at  the  lower  part  of  the  well;  and  it  appears  to  pro- 
ceed from  the  decomposition  of  animal  aad  vegetable  matters  confined  in  such 
situations.  The  slow  evaporation  of  water  strongly  charged  with  the  gas, 
while  trickling  over  the  sides  of  these  excavations,  may  likewise  assist  in  con- 
.taminating  the  air.  Damp  sawdust  or  straw  slowly  absorbs  oxygen  from  a 
confined  atmosphere,  and  sets  free  carbonic  acid. 

Stm PTOMs.-»The  symptoms  of  poisoning  by  this  gas,  will  vary  according  to 
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the  degree  of  concentration  in  which  it  is  present  in  the  atmosphere  respired* 
When  it  exists  in  a  fatal  proportion,  the  symptoms  commonly  observed  are  as 
follows  :-~a  sensation  of  great  weight  in  the  head,  giddiness,  a  sense  of  constrio 
tion  in  the  temporal  redons,  a  ringing  in  the  ears,  with  a  pungent  sensation  in 
the  nose;  a  strong  tendency  to  sleep,  accompanied  by  vertigo,  and  so  great  a 
loss  of  muscular  power,  that  if  the  individual 'be  at  the  time  in  an  erect  pos- 
ture, he  instantly  falls  as  if  struck  to  the  ground.  The  respiration,  which  is 
observed  to  be  at  first  difficult  aud  stertorous,  becomes  suspended.  The  ac- , 
tion  of  the  heart,  which  on  the  first  accession  of  the  symptoms  is  very  violent, 
soon  ceases.  Sensibility  is  lost,  and  the  person  now  falls  into  a  state  of  pro- 
found coma,  or  apparent  death.  The  warmth  of  the  body  still  continues ;  the 
limbs  remain  flexible,  but  they  have  been  observed  to  become  rigid,  or  even 
occasionally  convulsed.  The  countenance  is  commonly  of  a  livid  or  of  deep 
leaden  colour,  especially  the  eyelids  and  lips,  but  on  some  occasions  it  is  stated 
to  have  been  pale.  Tiie  access  of  these  symptoms  has  been  sometimes  ac- 
companied by  a  pleasing  sensation  of  delirium,  while  at  others  the  most  acate 
pains  have  been  sufifered.  In  some  instances  there  appears  to  have  been  irri- 
tability of  the  stomach ;  for  the  afiected  person  has  ejected  the  contents  of  the 
stomach  in  a  semi-digested  state.  Those  who  have  been  resuscitated,  have 
often  felt  pain  in  the  head,  or  pain  and  soreness  over  the  body  for  several 
days ;  while,  in  a  few  severe  cases,  paralysis  of  the  muscles  of  the  face  has 
supervened  on  recovery. 

Post-mortem  appearances. -^Externally,  the  whole  of  the  body  appears  as 
if  it  were  swollen,  especially  the  face,  which  is  generaUy  livid,  and  the  fea- 
tures are  much  distorted.  The  cutaneous  surface  is  covered  in  parts  by 
patches  of  a  violet  hue,  but,  in  some  instances,  the  skin  has  been  extremely 
pale ;  the  eyes  are  generally  prominent,  and,  in  many  cases,  retain  their  usual 
brilliancy  for  some  time  after  death.  The  body  of  an  individual  who  has  pe- 
rished from  the  inhalation  of  carbonic  acid,  is  said  to  retain  the  animal  heat, 
csteris  paribus,  for  a  longer  period  than  usual ;  and,  hence,  according  to  Orfila, 
cadaverous  rigidity  does  not  commonly  manifest  itself  until  after  the  lapse  of 
many  hours.  In  a  case  to  be  related  presendy,  the  body  was,  however,  found 
to  have  cooled  considerably  within  the  short  space  of  two  hours.  On  making 
a  post-mortem  inspection,  the  venous  system  is  found  filled  with  blood  of  a 
dark  colour ;  and  the  vessels  of  the  lungs  and  brain  are  observed  to  be  especi- 
ally in  a  state  of  congestion.  The  tongue  appears  swollen,  and  it  is  stated  by 
Orfila,  that  the  mucous  membrane  of  the  intestinal  canal  is  of\en  interspersed 
with  dark  ecchymosed  patches. 

It  will  be  seen  that  there  is  nothing  very  characteristic  in  the  post-mortem 
appearances,  and  thus  it  is  always  easy  to  ascribe  death  to  apoplexy  or  some 
other  cause ;  but  it  should  be  remembered  that  carbonic  acid  itself  acts  by  in- 
ducing apoplexy  or  cerebral  congestion.  A  stove  was  actually  allowed  to  be 
patented  a  few  years  since—the  principle  of  which  was  to  permit  the  escape 
of  the  products  of  combustion  in  an  invisible  form  into  an  apartment!  There 
were  many  educated  persons  so  ignorant  as  to  believe,  that  because  the  fumes 
were  invisible  they  were  hiert;  others  speculated  upon  the  quantity  of  carbonic 
acid  evolved  being  ^mall!  The  use  of  this  stove  appears  to  have  led  to  the  death 
of  a  man  named  Trickey,  in  St  Michael's  church,  in  1838,  and  many  other 
serious  accidents.  The  case  of  Trickey  is  in  many  respects  worthy  of  the 
attention  of  the  medical  jurist.  (See  Lancet,  Nov.  1838.) 

Action  on  TitE  body. — Some  difference  of  opinion  still  exists  respecting  the 
manner  in  which  carbonic  acid  acts  on  the  body.  Sir  Humphry  Davy  ascer- 
tained that  carbonic  acid,  in  a  perfecdy  pure  state,  did  not  pass  into  the  tra- 
chea when  an  attempt  was  made  to  respire  it :  the  glottis  seemed  to  close 
spasmodically  at  the  moment  that  the  gas  came  in  contact  with  it.     On  di- 
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luting  the  carbonic  acid  with  about  twice  its  volume  of  air,  he  found  that  he 
could  breathe  it ;  but  it  soon  produced  symptoms  of  vertigo  and  somnolency. 
In  fact,  in  a  diluted  state,  it  is  certain  that  it  must  penetrate  into  the  lungs,  or 
otherwise  it  would  be  impossible  to  expiain  why  it  should  produce  any  oUier 
symptoms  than  those  witnessed  in  the  inhalation  of  hydrogen  or  nitrogen. 
The  facts  which  have  been  collected  by  Dr.  Christison  show,  in  a  striking 
point  of  view,  that  carbonic  acid  is  a  real  and  energetic  poison  of  the  narcotic 
kind.  If,  as  Nysten  supposed,  it  had  a  negative  effect  when  respired,  it  ought 
to  follow,  that  it  might  be  substituted  for  nitrogen,  in  the  proportion  in  which 
that  gas  exists  in  atmospheric  air.  But  a  mixture  of  carbonic  acid  and  oxygen, 
in  atmospheric  proportions,  has  been  shown  by  M.  Collard  de  Martigny,  to  pro- 
duce rapidly  fatal  effects  upon  the  animal  system.  Such  a  mixture  cannot  be 
breathed  even  for  a  period  of  two  minutes,  without  giving  rise  to  serious 
symptoms. 

When  the  gas  enters  into  the  pulmonary  cells,  it  is  probably  absorhttd  by 
the  blood,  and  circulated  with  that  fluid  throughout  the  body.  Its  specific  ac* 
tion  on  the  brain  may  be  inferred  from  the  headach,  vertigo,  somnolency,  and 
coma,  which  follow  its  introduction,  as  also  from  the  loss  of  muscular  power 
in  persons  labouring  under  its  effects,  and  the  paralysis  which  is  sometimes 
seen  in  those  who  have  recovered.  A  very  small  proportion  of  carbonic  acid, 
when  respired  for  a  certain  time  in  combination  with  air,  will  suffice  to  de- 
stroy life  in  man,  or  in  any  of  the  higher  orders  of  animals.  It  is  generally 
admitted  by  physiologists,  that  an  atmosphere  containing  more  than  one-ienth 
of  its  volume  of  carbonic  acid,  will,  if  introduced  into  the  lungs,  speedily  prove 
fatal  to  human  life.  M.  Gu^rard  has  lately  called  in  question  the  general 
opinion  that  carbonic  acid  is  very  fatal  to  life.  He  says  it  ^ay  be  mixed  in 
very  large  proportions  with  atmospheric  air  without  causing  death,  and  attri- 
butes the  noxious  effects  of  charcoal-vapour  to  carbonic  oxide,  which  he  says 
will  prove  fatal  when  in  the  proportion  of  only  four  or  five  per  cent.  (Aim. 
d'Hyg.  1843,  ii.  64.)  If  M.  Gu^rard  had  extended  his  experiments  to  the 
Grotto  del  Cane,  at  rozzuoli,  near  Naples,  he  would  have  found  that  mixtures 
which  he  describes  as  innocent,  are  speedily  fatal  to  animal  life.  The  air  of 
the  grotto  is  a  mixture  of  carbonic  acid,  common  air,  and  aqueous  vapour :  it 
contains  no  carbonic  oxide ;  and  I  have  not  only  witnessed  its  fatal  effects  on 
animals,  but  have  myself  experienced  the  incipient  symptoms  of  poisoning  by 
carbonic  acid  from  respiring  it. 

It  is  necessary  in  these  cases  to  make  a  distinction  between  the  contamina- 
tion of  air  from  the  admixture  of  free  carbonic  acid,  and  the  case  where  the 
carbonic  acid  is  formed  by  combustion  or  respiration  in  a  close  apartment,  at 
the  expense  of  the  oxygen  actually  contained  in  air.  Every  volume  of  car- 
bonic acid  formed  by  combustion,  indicates  an  equal  volume  of  oxygen 
removed.  Such  an  atmosphere  is,  cateris  paribus^  more  destructive  than 
another  where  the  air  and  gas  are  in  simple  admixture.  If  we  assume  that  in 
each  case  the  noxious  atmosphere  contains  ten  per  cent  of  carbonic  acid,  then 
in  one  instance  there  will  be  seven  per  cent  more  of  oxygen,  and  seven  per 
cent,  less  of  nitrogen,  than  in  the  other,  since  the  production  of  ten  parts  of 
carbonic  acid  implies  the  loss  of  ten  parts  of  oxygen. 

This  difference  in  the  proportions  may  not  be,  practically  speaking,  correct; 
because  there  is  no  apartment  sufficiendy  closed,  to  prevent  air  rushing  in 
from  the  exterior  while  combustion  is  going  on  within  it ;  but,  neverthekss, 
the  above  statement  may  be  taken  as  an  approximation  to  the  truth.  When 
the  gas  is  respired  in  the  lowest  poisonous  proportion,  the  symptoms  come  on 
more  slowly,  and  the  transition  from  life  to  death  is  frequently  tranquil ;  this 
is  what  we  learn  from  the  histories  of  suicides.    The  symptoms  in  audi  cases 
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appear  to  resemble  closely  those  which  indicate  the  progressive  influence  of 
opium',  or  any  other  narcotic  poison,  on  the  body. 

Treatment. — The  best  means  for  resuscitation  are  the  employment  of  cold 
affusion,  with  stimulating  embrocations  to  the  chest  and  extremities.  If  the 
surface  be  cold,  a  warm  bath  should  be  employed,  and  on  the  appearance  of 
any  signs  of  recovery,  venesection  may  be  performed.  If  at  hand,  oxygen 
gas  may  be  introduced  into  the  lungs.  A  case,  in  which  the  use  of  this  gas 
is  said  to  have  been  successful,  is  quoted  in  the  Lancet,  July  26,  1844,  531. 
Oxygen  gas  was  used  for  this  purpose  nearly  forty  years  ago,  by  the  late  Dr. 
Babington.     (Med.  Chir.  Trans,  i.  Art.  8.) 

Analysis.— Sometimes  a  medical  jurist  may  be  required  to  state,  for  the 
purposes  of  justice,  the  nature  of  the  gaseous  mixture  in  which  a  person  may 
have  died.  He  will  have  but  little  difficulty  in  determining  whether  carbonic 
acid  is  the  deleterious  agent  in  such  a  mixture.  When  it  exists  in  a  confined 
atmosphere,  its  presence  may  be  identified,  if  previously  collected  in  a  proper 
vessel,  by  the  following  characters.  1.  It  extinguishes  a  l^per  if  the  propor- 
tion be  above  twelve  or  fifteen  per  cent. ;  and  from  the  extreme  density  of  the 
gas,  the  smoke  of  the  extinguished  taper  may  be  commonly  seen  to  float  on  its 
surface.  2.  Lime-water,  or  a  solution  of  subacetate  of  lead,  is  instantly  pre- 
cipitated white  when  poured  into  a  jar  of  the  gas;  and  the  precipitate  dius 
formed  may  be  collected  by  filtration,  and  proved  to  possess  the  well-known 
properties  of  carbonate  of  lime  or  lead.  Air  containing  only  one  per  cent,  of 
carbonic  acid,  scarcely  aflects  lime  water.  3.  When  a  solution  of  chloride  of 
lime,  coloured  by  litmus,  is  added,  the  blue  colour,  on  agitating  the  liquid  in 
the  gas,  is  discharged.  This  clearly  distinguishes  carbonic  acid  from  nitrogen. 
The  proportion  in  which  carbonic  acid  exists  in  a  mixture,  may  be  determined 
by  introducing  into  a  given  quantity,  in  a  graduated  tube  over  mercury,  a 
strong  solution  of  caustic  potash.  Absorption  will  take  place  after  a  certain 
time,  and  the  degree  of  absorption  will  indicate  the  proportion  of  carbonic 
acid  present.  When  this  destructive  agent  exists  in  a  confined  spot,  as  in  a 
well  or  cellar,  it  may  be  generally  got  rid  of  by  placing  within  the  stratum  a 
pan  containing  the  hydrate  of  lime,  loosely  mixed  into  a  paste  with  water,  by 
exciting  combustion  at  the  mouth  of  the  pit,  or,  what  is  better,  where  available^ 
by  a  jet  of  high-pressure  steam.  Lives  are  often  successively  lost  on  these 
occasions  in  consequence  of  one  individual  descending  after  another,  in  the 
foolish  expectation  of  at  least  being  able  to  attach  a  rope  to  the  body  of  his 
companion.  The  moment  that  the  mouth  falls  within  the  level  of  the  stratum, 
all  power  is  lost,  and  the  person  commonly  sinks  lifeless.  The  gas  may  be 
collected  by  lowering  a  bottle  filled  with  fine  sand  by  means  of  a  string 
attached  to  the  neck,  and  guiding  the  botde  by  another  string  attached  to  its 
base.  When  the  botde  is  within  the  stratum,  it  should  be  turned  with  its  mouth 
downwards,  then  rapidly  raised  with4ts  mouth  upwards,  by  pulling  the  string 
attached  to  the  neck. 

CHARCOAL-VAPOUR. 

The  gas  extricated  during  the  combustion  of  Charcoal,  according  to  the 
experiments  of  Orfila,  is  not  pure  carbonic  acid,  but  a  very  compound  mixture. 
It  operates  fatally  when  respired,  chiefly  in  consequence  of  carbonic  acid  con- 
tained in  it,  the  proportion  of  which,  however,  is  subject  to  variation,  according 
to  whether  the  combustion  be  vivid  or  not.  When  the  charcoal  bums  vividly, 
the  quantity  of  carbonic  acid  is  said  to  be  less  than  when  it  is  either  nearly 
extinguished  or  beginning  to  bum.  In  the  former  case,  the  carbonic  acid  is  in 
the  proportion  of  about  eleven  per  cent,  by  volume — in  the  latter,  the  propor- 
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tion  amounts  to  about  fourteen  per  cent;  the  remainder  of  the  mixture  is 
made  up  of  air,  of  free  nitrogen,  and  of  a  portion  of  carburetted  hydrogen,  if 
the  charcoal  be  not  too  intensely  ignited.     (Orfila.) 

The  following  case,  illustrating  the  effects  of  charcoal-vapour,  has  been 
reported  by  Mr.  CoUambell.  (Med.  Gaz.  xxvii.  603.)  In  January,  1841,  a 
man  was  engaged  to  clean  the  windows  of  three  small  rooms  on  the  basement^ 
story  of  a  house.  The  first  room  had  a  door  opening  into  a  court-yard— the 
others  merely  communicated  with  each  other  by  a  central  door,  and  there, was 
no  fire-place  in  any  one.  A  brazier  of  burning  charcoal  had  been  placed  in 
the  outer  room  for  the  purpose  of  drying  it,  but  it  appeared  that  the  deceased 
had  shut  the  outer  door  and  had  removed  the  brazier  into  the  inner  room  of 
the  three,  leaving  the  communicating  doors  open.  In  two  hours  the  man  was 
found  quite  dead,  lying  on  the  floor  of  the  middle  room.  The  countenance 
was.  pale,  as  well  as  the  whole  of  the  skin;  the  eyes  were  bright  and  staring, 
the  pupils  widely  dilated;  the  lips  exsanguine;  the  jaw  firmly  fixed;  the 
tongue  protruding,  and  the  face  and  extremities  cold«  Some  frothy  mucus  had 
escaped  from  the  mbuth.  The  person  who  discovered  the  deceased,  found  tlie 
ashes  in*  the  brazier  still  burning,  and  he  experienced  great  oppression  in. 
breathing.  An  inquest  was  held  widiout  an  inspection,  and  a  verdict  of  acci-^ 
dental  death  returned.  The  body  was  afterwards  privately  inspected  by  Mr. 
Collambell.  On  opening  the  head,  the  vessels  on  the  surface  of  the  brain 
were  found  highly  distended  with  dark  liquid  blood;  the  pia  mater  was 
bedewed  with  serum.  The  brain  was  of  unusually  firm  consistence,  and 
numerous  bloody  points  appeared  on  making  a  section  of  it.  The  lateral  ven- 
tricles were  distended  with  about  an  ounce  and  a  half  of  pale  serum,  and  the 
vessels  of  the  plexus  choroides  were  much  congested.  The  cerebellum  was 
firm,  and  presented  on  section  numerous  bloody  points.  About  two  ounces  of  ^ 
serum,  tinged  with  blood,  were  collected  from  the  base  of  the  skull.  The 
lungs  had  a  slate  colour.  On  the  left  side  of  the  chest  there  were  eight  ounces 
of  serum,  tinged  with  blood,  and  nearly  an  equal  quantity  on  the  right  side« 
On  cutting  into  the  organs,  a  large  quantity  of  serous  fluid,  mixed  with  blood, 
escaped.  The  bronchial  tubes  were  filled  with  a  frothy  fluid,  tinged  with 
blood.  The  pericardium  contained  an  ounce  of  pale  serum :  the  heart  was 
enlarged;  the  cavities  contained  no  blood  :  the  liver  and  kidneys  were,  how-< 
ever,  much  gorged.  There  was  no  doubt  that  the  cause  of  death  was  the 
inhalation  of  carbonic  acid;  audit  is  probable  that  the  man  died  from  respiring 
but  a  comparatively  small  proportion.  The  capacity  of  the  chambers  must 
have  nearly  reached  two  thousand  cubic  feet;  the  deceased  had  been  there  only 
two  hours,  and  when  the  person  who  discovered  him  entered  the  rooms,  the 
air  was  not  so  vitiated  but  that  he  could  breathe,  although  with  some  oppress 
sion.    The  fuel  was  then  in  a  state  of  combustion. 

It  often  excites  surprise  on  these  occasions  that  no  exertion  is  made  to  escape, 
when  it  would  apparently  require  but  very  slight  efiforts  on  the  part  of  the  indi- 
vidual. The  fact  is,  that  the  action  of  the  vapour  is  sometimes  very  insidious; 
one  of  its  first  effects  is  to  create  an  utter  prostration  of  strength,  so  that  even 
on  a  person  awake  and  active,  as  in  the  case  just  related,  the  gas  may  speedily 
produce  a  perfect  inability  to  move  or  to  call  for  assistance.  For  some  good 
remarks  on  the  action  of  charcoal  vapour  by  Dr.  Bird,  see  Guy's  Hospital  Re- 
parts,  April  1839;  and  for  a  case  illustrative  of  the  dangerous  effects  of  the 
diluted  vapour,  see  Ed.  Med.  and  Surg.  Jour.  i.  54 1 .  In  this  instance,  a  char- 
coal brazier  was  left  only  for  a  short  time  in  the  cell  of  a  prison.  It  was  re- 
moved, and  the  prisoners  went  to  sleep.  They  experienced  no  particular  effects 
at  first,  but  afler  some  hours,  two  were  found  dead.  Thus,  then,  an  atmosphere 
which  can  be  breathed  for  a  short  time  with  impunity,  may  ultimately  destroy 
lUe. 

64* 
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In  a  case  of  alleged  murder  by  carbonic  acid,  which  occurred  in  Paris  a  few 
years  since,  a  question  was  put  to  the  medical  witnesses,  respecting  the  quanliiy 
of  charcoal  required  to  be  burnt  in  a  particular  chamber  in  order  to  asphyiiate 
two  adult  individuals.  (Ann.  d'Hyg.  1837,  i.  201;  1840,  176:  also  Brit  and 
For.  Rev.  xi.  240,  and  xxiii.  264.)  This  question  could  of  course  only  be  an^ 
swered  approximately ;  because  in  burning  charcoal,  the  sole  product  is  not  car* 
bonic  acid,  and  the  substance  itself  is  by  no  means  pure  carbon.  Then  again, 
much  of  the  carbonic  acid  formed,  may  escape  in  various  ways  from  an  imper* 
fectly  closed  apartment  An  attempt  was  made  to  infer  the  quantity  of  char- 
coal consumed,  from  the  weight  of  ashes  found  in  the  apartment;  but  no  satis- 
factory answer  could  be  given  to  this  question.  The  prisoner  was,  however, 
convicted  of  murdering  his  wife  by  carbonic  acid. 

M.  Devergie  has  shown  that  the  slow  combustion  of  wood  may  lead  to  the 
evolution  of  a  noxious  vapour  and  give  rise  to  dangerous  consequences  (Ann. 
d'Hyg.  1835,  i.  442.)  His  remarks  have  been  recently  confirmed  by  two  cases 
published  by  MM.  Bayard  and  Tardleu.  A  man  and  his  wife  were  found  dead 
in  bed.  There  was  a  smoky  vapour  in  the  apartment,  but  no  fire  had  been 
lighted  in  the  grate,  and  the  chimney  was  blocked  up.  The  planks  ofihe  floor 
were  widely  separated,  and  there  was  a  large  hole  in  the  boards  at  the  foot  of 
the  bed  communicating  with  the  apartment  below.  It  was  found,  on  examina- 
tion,  that  some  joists  connected  wiih  the  flue  of  an  iron  plate,  which  had  been 
heated  for  making  confectionary  the  previous  day,  were  in  a  smouldering  state; 
that  the  vapour  had  entered  the  bedroom  of  the  deceased  through  the  crevices 
in  the  floor,  and  not  finding  a  vent  by  the  chimney,  had  led  to  these  fatal  results. 
It  is  remarkable  that  the  source  of  combustion  was  nearly  nine  yards  distant, 
and  one  person,  who  slept  nearer  to  the  flue  of  the  iron  plate,  entirely  escaped, 
^n  the  husband,  the#6kin  was  of  a  reddish  tint,  the  blood  liquid,  the  cavities  of 
the  heart  empty,  the  lungs  gorged,  and  there  was  no  subpleural  ecchymoses. 
In  the  wife,  there  was  less  redness  of  the  skin,  the  blood  was  coagulated  in  the 
cavities  of  the  heart  principally  on  the  right  side  extending  to  the  vessels;  leas 
engorgement  of  the  lungs,  and  a  great  number  of  subpleural  ecchymoses,  indi- 
cating that  strong  e^orts  had  been  made  to  rjespire.  There  was  at  first  a  rumour 
of  poisoning,  which  was  only  removed  by  a  close  examination  of  the  locality. 
(Ann.  d'Hyg.  Oct  1845,  369.) 

COAL  VAPOUR.      SULPHUROUS  ACID. 

The  gases  extricated  in  the  smothered  combustion  of  coal  are  of  a  compouod 
nature.  In  addition  to  carbonic  acid,  we  may  expect  to  find  in  the  atmosphere 
of  a  close  room,  in  which  such  a  combustion  has  been  going  on,  sulpburoos 
ACID  GAS,  and  the  sulphuretted  and  carburetted  hydrogen  gases.  These 
emanations  are  equally  fatal  to  life ;  but  in  consequence  of  their  very  irritatiof; 
properties,  they  give  warning  of  their  presence,  and  are  therefore  less  liable  to 
occasion  fatal  accidents.  The  sulphurous  acid  gas,  when  existing  in  a  very 
small  proportion  in  air,  has  the  power  of  irritating  the  glottis  so  violently,  that, 
if  accidentally  respired,  it  would  commonly  compel  the  individual  to  leave  the 
spot,  before  the  vapours  had  become  sufficiently  concentrated  to  destroy  life. 
Nevertheless,  accidents  from  the  combustion  of  coal  sometimes  occur. 

The  following  cases  will  convey  a  knowledge  of  the  symptoms  and  po8t*inir- 
tem  appearances  which  are  commonly  met  with  on  these  occasions.  Some 
years  since,  four  individuals,  in  a  state  of  asphyxia,  were  brought  to  Guy^s  Hos* 
pital.  It  appeared  that  on  the  evening  before,  they  had  shut  themselves  up  in 
the  forecastle  of  a  coal-brig,  and  had  made  a  fire.  About  six  or  seven  o'clock 
the  same  evening,  some  of  the  crew  accidentally  placed  a  covering  over  the  flo® 
on  the  outside,  and  thus  stopped  the  escape  of  smoke  from  the  fire,  which  was 
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made  of  a  kind  of  coal  containing  much  salphnr.  Early  in  the  rooming,  one  of 
the  crew,  on  opening  the  hatches,  obserred  three  of  the  inmates  lying  on  Jhe 
floor  senseless,  and  frothing  at  the  mouth;  the  fourth  in  his  crib,  in  a  similar 
condition.  The  air  in  the  place  was  most  offensive.  After  the  men  had  been 
brought  on  deck,  one  of  them,  aged  twenty-one,  began  to  recover,  and  when 
brought  to  the  hospital,  he  seemed  only  giddy,  as  if  intoxicated.  He  soon  com- 
pletely recovered.  Another,  aged  forty,  after  breathing  oxygen  gas,  and  having 
brandy  and  ammonia  exhibited,  showed  no  symptom  of  recovery,  and  died  in 
a  few  hours.  A  third,  aged  seventeen,  soon  began  to  raNy,  and,  in  a  few 
hours,  was  perfectly  enabled  to  answer  questions ;  he  declared  that  he  felt  no 
pain,  sense  of  oppression,  or  weight  either  in  his  head  or  chest.  The  fourth,  aged 
fifteen,  died  the  following  day,  having  exhibited  no  symptoms  of  rallying.  Sti- 
mulants were  administered  internally,  and  warm  fomentations  were  used,  but 
all  efibrts  to  produce  reaction  failed.  The  appearance  of  the  individuals  when 
brought  in,  were  as  follows : — lips  purple,  countenance  livid,  surface  of  the  body 
fsold,  hands  and  nails  purple,  respiration  very  quick  and  short ;  pulse  small, 
quk;k,  and  feeble;  pupils  fixed;  and  total  insensibility.  The  body  of  the  man 
aged  forty  was  inspected  about  four  hours  after  death.  The  membranes  of  the 
brain  were  congested,  and  there  was  a  large  quantity  of  fluid  under  the  tunica 
arachnotde&  The  sinuses  were  gorged  with  blood.  The  lungs  were  in  a  state 
of  great  congestton,  as  also  the  right  cavities  of  the  heart.  It  was  remarked, 
that  this  corpse  was  similar  in  appearance  to  that  of  an  executed  culprit.  The 
body  of  the  lad  aged  fifteen  was  inspected  about  thirty-three  hours  after  death. 
Under  the  pia  mater  was  observed  one  smaH  ecchy  mosed  spot ;  in  the  substance 
of  the  brain  there  were  more  bloody  points  than  usual;  a  small  quantity  of  Quid 
was  found  under  the  tunica  arachnoides,  and  the  sinuses  were  full  of  coagulated 
blood.  The  lungs  showed  no  congestion,  but  the  right  cavities  of  the  heart 
were  much  distended  with  blood.  (For  an  account  of  two  cases  of  recovery 
from  the  efifects  of  coal-vapour,  see  Med.  Gaz.,  ix.  935.) 

An  interesting  case  of  the  ifatal  effects  of  coal-vapour  has  been  lately  pub- 
lished by  Dr.  Davidson.  The  man  lost  his.  life  from  sleeping  in  a  closed  room 
with  a  fire  to  which  there  was  no  flue.  The  lungs  we^e  found  gorged  with 
blood,  the  trachea  and  bronchi  filled  With  a  frothy  muco-sanguineous  fluid; 
and  the  mucous  membrane  beneath  was  slightly  injected.  There  was  a  small 
efiusion  in  each  pleural  cavity.  The  right  side  of  the  heart  was  full  of  dark 
liquid  blood.  The  dura  mater  was  much  injected;  the  sinuses  of  the  brain, 
and  the  veins  of  the  pia  mater,  were  completely  congested,  and  there  was  sub- 
arachnoid effusion.  The  substance  of  the  brain  when  cut,  presented  numerous 
bloody  points.     (Month.  Jour.  April  1847,  763.) 

f  Many  cases  of  asphyxia  occur  in  this  country  from  the  effects  of  the  gas 
of  Anthracite  coal;  this  is  a  compound  resembling  that  from  bituminous  coal, 
but  with  less  of  the  sulphurous  acid  gas.-^G.I 

Analysis. — Sulphurous  acid  is  immediately  known  by  its  powerful  and 
suffocating  odour,  which  resembles  that  of  burning  sulphur.  The  best  test  for 
its  presence  is  a  mixture  of  iodic  acid  and^starch,  which  speedily  acquires  a 
blue  colour  when  exposed  to  the  vapour. 

VAPOUR  OF  LIMB-  AND  BRICK-KILNS. 

In  the  burning  of  lime,  carbonic  acid  is  given  out  very  abundantly,  and  in  a 
pure  form.  It  has  been  owing  to  the  respiration  of  the  gas  thus  extricated, 
that  persons  who  have  incautiously  slept  in  the  neighbourhood  of  a  burning 
lime-kiln  during  a  severe  winter,  have  been  destroyed.  The  discovery  of  a 
dead  body  in  such  a  situation,  would  commonly  suffice  to  demonstrate  the  real 
cause  of  death;  but  a  practitioner  ought  not  to  be  the  less  prepared  to  show 
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that  there  existed  no  other  apparent  cause  of  death  about  the  person.  It  is 
obvious  that  an  individual  might  be  murdered,  and  his  body  placed  subse- 
^  quently  near  the  kiln  by  the  murderer,  in  order  to  avert  suspicion.  If  there 
be  no  ertemal  marks  of  violence,  the  stomach  should  be  carefully  examined 
for  poison ;  in  the  absence  of  all  external  and  internal  lesions,  medical  evidence 
will  avail  but  little ;  for  a  person  might  be  criminally  suffocated,  and  his  body, 
if  found  under  the  circumstances  above  stated,  would  present  no  appearances 
upon  which  a  medical  qpix^ion  could  be  securely  based.  An  accident  is  related 
by  Foderd  to  have  occurred  at  Marseilles  in  1806,  where  seven  persons  of  a 
family  were  destroyed  in  consequence  of  their  having  slept  on  the  ground- 
floor  of  a  house,  in  the  court-yard  of  which  a  quantity  of  limestone  was  being 
burnt  into  lime.  They  had  evidently  become  alarmed,  and  had  attempted  to 
escape ;  for  their  bodies  were  found  lying  in  various  positions.  The  court- 
yard was  enclosed,  and  the  carbonic  acid  h^  poured  into  the  apartment  through 
the  imperfecdy-closed  window  and  door.  In  November  1838,  a  man.  died 
three  days  after  being  exposed  to  the  vapours  of  a  lime-kiln.  (G.  H.  Rep. 
April  1839.)  The  vapour  of  a  brick-kiln  is  equally  deleterious,  the  principal 
agent  being  carbonic  acid,  although  I  have  found  that  ammonia  and  muriatic 
acid  are  also  abundantly  evolved.  In  September  1842,  two  boys  were  found 
dead  on  a  brick-kiln  near  London,  whither  they  had  gone  for  the  purpose  of 
roasting  potatoes.  Although  the  cause  of  death  in  the  two  cases  was  cleaily 
suffocation,  in  one  instance  the  body  was  extremely  livid,  while  in  the  other 
there  was  no  lividity  whatever!  Such  accidents  are  very  frequent  In  No- 
vember 1844,  an  inquest  was  held  at  Manchester  on  the  body  of  a  man  who 
had  died  under  similar  circumstances; 

CONFINED  AIR. 

An  animal  confined  within  a  certain  quantity  of  air,  which  it  is  compelled 
to  respire,  will  soon  fall  into  a  state  of  lifelessness.  A  human  being  in  the 
same  way  may  be  suffocated,  if  confined  in  a  close  apartment  where  the  air 
is  not  subject  to  change  or  renewal,  and  this  effect  is  hastened  when  a  number 
of  persons  are  crowded  together  in  a  small  space.  The  change  which  air, 
thus  contaminated  by  respiration,  undergoes,  may  be  very  simply  stated.  The 
quantity  of  nitrogen  in  a  hundred  parts  will  remain  nearly  the  same,  the  quan- 
tity of  oxygen  will  probably  vary  from  eight  to  twelve  per  cent.,  while  the 
remainder  will  be  made  up  chiefly  of  carbonic  acid.  Such  air  will  also  have 
a  high  temperature,  if  many  persons  are  crowded  together,  and  will  be  saturated 
with  aqueous  vapour  containing  animal  matter  poured  out  by  the  pulmonary 
and  cutaneous  exhalents.  From  this  statement,  it  is  evident  that  air  which  has 
been  contaminated  by  continued  respiration,  will  operate  fatally  on  the  human 
system,  partly  in  consequence  of  its  being  deficient  in  oxygen,  and  partly  from 
the  deleterious  effects  of  the  carbonic  acid  contained  in  it.  The  proportion  in 
which  carbonic  acid  exists  in  respired  'air,  must  be  subject  to  great  variation; 
according  to  the  experiments  of  Allen  and  Pepys,  it  never  exceeds  ten  per  cent, 
by  volume  of  the  mixture,  how  frequently  soever  it  may  have  been  received 
into  and  expelled  from  the  lungs.  Dalton  found  that  the  air  in  crowded  rooms 
contained  about  one  per  cent,  of  carbonic  acid,  the  atmospheric  proportion 
being  therefore  increased  tenfold.  It  is  certain  that  insensibility  and  death 
would  ensue  in  a  human  adult,  before  the  whole  of  the  oxygen  of  the  confined 
air  had  disappeared ;  but  the  opportunity  can  rarely  present  itself  of  analyzing 
such  a  contaminated  mixture,  and  hence  it  is^impossible  to  specify  the  exact 
proportion  in  which  carbonic  acid  would  exist,  when  the  confined  air  had 
proved  fatal  to  persons  who  had  respired  it.  M.  Lassaigne  has  shown  by 
direct  experiment,  that  the  carbonic  acid  in  the  air  of  close  rooms  is  not  col- 
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lected  on  the  floor,  but  equally  diflused  throughout  The  whole  mass  of  air 
is  in  fact  vitiated,  and  requires  renewal.     (Med.  Gaz.  xzzyiii.  861.) 

Combustion  in  mixtures  containing  carbonic  acid. — In  reference  to  poison- 
ing by  carbonic  acid,  there  is  one  circumstance  which  requires  attention.  It 
is  a  matter  of  very  popular  belief,  and,  in  fact,  it  is  generally  asserted  by 
writers  on  asphyxia,  that  the  burning  of  a  candle  in  a  suspected  mixture  of 
carbonic  acid  and  air,  is  a  satisfactory  proof  that  it  may  be  respired  with 
safety.  Recent  observations  have,  however,  tended  to  show  that  this  state- 
ment is  not  to  be  relied  on  as  affording  an  indication  of  security.  A  case  is 
related  by  Dr.  Christison,  where  a  servant,  on  entering  a  cellar  in  which  grape* 
juice  was  fermenting,  was  suddenly  seized  with,  giddiness.  She  dropped  her 
candle  on  the  floor,  but  had  time  to  leave  the  cellar  and  shut  the  door  behind 
her,  when  she  fell  down  senseless.  Those  who  went  to  her  assistance  found, 
on  opening  the  door,  that  the  candle  was  still  burning.  Another  case  is  referred 
to,  where,  in  an  attempt  at  suicide,  on  entering  the  apartment,  the  person  was 
discovered  to  be  in  a  state  of  deep  coma,  while  the  pan  of  charcoal  was  still 
burning ;  and  in  an  instance  just  now  reported,  the  same  fact  was  observed 
(p.  642.)  The  results  of  some  experiments  on  this  subject  have  led  me  to  the 
conclusion  that  a  candle  wiU  burn  in  air  which  is  combined  with  even  ten  of 
twelve  and  a  half  per  cent,  of  its  volume  of  carbonic  acid  gas :  and  although 
such  mixtures  might  not  prove  immediately  fatal  to  man,  yet  they  would  soon 
give  rise  to  giddiness,  vertigo,  insensibility,  and  ultimately  death,  in  those  who, 
after  having  been  once  immersed  in  them,  did  not  hasten  to  quit  the  spot.  In 
air  containing  a  smaller  proportion  than  this,^— -five  or  six  per  cent.,»a  candle 
will  readily  bum ;  but  it  is  probable  that  such  a  mixture  could  not  be  long  re-> 
spired  without  causing  fatal  symptoms :  hence  the  burning  of  a  candle  can  be  no 
criterion  of  sofety  against  the  eflects  of  carbonic  acid.  It  is  perfecdy  true  that, 
in  gaseous  mixtures  where  a  candle  is  extinguished,  it  would  not  be  safe  to 
yenture ;  but  the  converse  of  this  proposition  is  not  true,  namely,  that  a  mix-* 
ture  in  which  a  candle  bums,  may  be  always  respired  with  safety. 

Diffusion  of  carbonic  add.^Oi  late  years  some  important  medico-legal 
questions  have  arisen,  relative  to  the  diflusion  of  this  gas  in  air,  when  produced 
by  combustion.  It  has  been  supposed  that,  owing  to  the  great  specific  gravity 
»(1*527,)  it  would  collect  on  the  floor  of  an  apartment,  would  gradually  rise 
upwards,  and  suffocate  individuals  at  different  times,  according  to  the  level  on 
which  they  might  be  placed.  Questions  on  this  point  have  been  variously 
answered,  and  great  difference  of  opinion  has  arisen  on  the  subject.  Medical 
witnesses  have  often  lost  sight  of  two  important  points  on  which  a  correct 
answer  to  this  inquiry  must  be  based,-»l,  the  law  of  the  diffusion  of  gases ; 
and  2,  the  effect  of  heat  in  greatly  diminishing  the  specific  gravity  of  a  gas 
naturally  heavy.  There  is  no  doubt  that,  in  a  narrow  or  confined  vessel,  ex- 
posed to  air,  carbonic  acid  is  slow  in  escaping, — ^nevertheless  it  mixes  and 
passes  off  with  the  air ; — and  in  the  course  of  an  hour  or  two,  in  spite  of  its 
great  specific  gravity,  none  will  be  contained  within  the  vessel.  The  well- 
known  Grotto  del  Cane,  at  Pozzuoli,  has  been  quoted  by  those  who  hold  that 
carbonic  acid  always  tends  to  remain  on  the  lowest  level ;  but  it  has  been  for- 
gotten that  in  this,  and  other  similar  cases,  carbonic  acid  is  continually  issuing 
from  crevices  in  tlie  soil,  so  that  that  which  is  lost  by  diffusion  is  continually 
replaced ;  hence  the  illustration  proves  nothing.  It  may  suffice  to  state',  that 
air  and  carbonic  acid  mix  readily  on  contact  in  all  proportions,  although  they* 
enter  into  no  chemical  combination.  Thus,  then,  at  common  temperatures, 
carbonic  acid  has  no  tendency  to  remain  on  die  floor  or  soil,  when  there  is  a 
free  access  of  air  or  contact  with  other  gases.  The  heat  of  combustion  di- 
minishes the  specific  gravity  of  the  gas,  and  the  carbonic  acid  therefore  ascends 
with  the  heated  current  of  air,  and  diffuses  itself  in  the  upper  part  of  an  apart^. 
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ment,  when  there  axe  no  means  of  carrying  it  off.  This  is  a  fact  demonstrable 
by  many  simple  experiments.  In  burning  a  quantity  of  charcoal  actively  in 
an  open  brazier  raised  above  the  floor  in  a  lacge  apartment,  I  found  that  the 
proportion  of  carbonic  acid  was  nearly  equal  in  air  taken  from  a  foot  above 
and  a  foot  below  the  level  of  the  source  of  combustion,  there  being  no  cnrrente 
to  affect  the  results.  Hence  it  follows  that  carbonic  acid  produced  by  com- 
bustion has  no  particular  tendency  to  collect  at  the  lowest  leyel ;  that  it  is  nni- 
ibrmly  diflused  around,  and  probably  it  would  be  found  by  careful  experi- 
ments, that  within  apartments  of  small  dimensions — ^those  in  which  indi- 
viduals are  often  accidentally  suffocated — the  upper  strata  of  air  contain  as 
much  or  even  more  carbonic  acid  than  the  lower.  For  this  reason,  a  room 
with  a  low  ceiling  is  more  dangerous  under  these  circumstances,  than  one  which 
is  high-pitched. 

In  a  very  large  apartment,  it  would  of  course  be  improper  to  test  the  sofo- 
eating  properties  of  the  air,  by  the  examination  of  it  at  a  great  distance  from  the 
source  of  combustion ;. since  a  person  situated  near  this  spot  might  be  destroyed, 
while  one  at  a  distance  might,  escape — the  carbonic  acid  not  having  compietdy 
diffused  itself;  or  supposing  it  to  have  become  entirely  diffused,  the  propor- 
tion may  be  so  small  as  to  render  it  harmless.  It  is  well  known,  by  the 
effects  of  the  vapour  of  a  lime-kiln,  that  one  \ying  at  the  edge  of  the  kiln  may 
be  destroyed,  while  another  at  ten  yards  distance,  either  on  the  same  level  or 
below  it,  may  entirely  escape ;  it  would  not  be  possible,  in  such  a  case,  to  spe^ 
culate  upon  the  proportion  of  carbonic  acid  which  had  here  destroyed  life,  except 
by  collecting  the  air  from  the  spot  where  the  accident  occurred,  and  at  or  about 
the  time  of  its  occurrence.  Another  fallacy  appears  to  be,  that  because  a  dead 
body  is  found  recumbent,  it  is  to  be  inferred  that  the  individual  most  have  lain 
down  and  have  been  destroyed  while  sleeping.  The  body  of  a  dead  person 
must  always  be  found  thus  lying  on  a  floor,  unless  it  be  supported;  but  suffo- 
cation may  have  actually  taken  place,  or  at  least  have  commenced,  when  the 
deceased  was  in  the  sitting  or  erect  posture.  Admitting  that  carbonic  acid  di^ 
fuses  itself  rapidly  from  combustion  in  a  small  and  closed  apartment,  it  has  been 
supposed  that  after  having  become  mixed  with  the  air,  it  would  again  in  great 
part  separate,  and,  owing  to  its  superior  density,  fall  to  the  lowest  level  on  cool- 
ing. In  answer  to  this  it  may  be  said — 1.  That  there  are  no  facts  to  support 
the  opinion,  whUe  there  are  many  against  it ;  for  we  do  not  find  that  the  heaviest 
and  lightest  gases,  when  once  really  mixed,  ever  again  separate  from  each  other. 
2.  Practically  this  explanation  amounts  to  nothing ;  because  before  the  gas  had 
coded  and  reacquired  its  density,  its  asphyxiating  properties  would  probably 
have  had  their  full  effect  on  all  living  persons  within  its  reach.  Persons  are  not 
suffocated  by  carbonic  acid  after  the  fuel  is  extinguished,  and  the  apartment 
cooled ;  but  the  poisonous  action  of  the  gas  is  commonly  manifested  while  the 
fuel  is  still  burning.  The  inferences  which,  it  appears  to  me,  we  are  entitled  to 
draw  from  the  preceding  considerations,  are^— 1.  That  in  a  small  and  close 
apartment,  individuals  are  equally  liable  to  be  suffocated  at  all  levels,  from  the 
rapid  diffusion  of  carbonic  acid  during  combustion.  2.  That  in  a  large  apart- 
ment, unless  the  gas  be  very  speedily  diffused  by  a  current  of  air,— the  air 
around  the  source  of  combustion  may  become  impregnated  with  a  poisonous  pro> 
portion,  while  that  at  a  distance  may  be  still  capable  of  supporting  life;  because 
carbonic  acid  requires  time  for  its  perfect  and  equable  diffusion  in  a  very  large 
space. 

COAL-OAS.   OARBORETTED  HYDROGEN.   CARBONIC  OXIDB.         * 

Since  the  introduction  of  coal-gas  for  the  purpose  of  illumination,  many  fotal 
accidents  have  occurred  from  the  respiration  of  air  contaminated  with  it.    Coal- 
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gas  is  a  very  compound  body,  acting  as  a  direct  |x>Isoq  when  respired.  It« 
composition  is  subject  to  much  variation,  according  to  circumstances.  Mit« 
scberlich  found  that  it  was  principaliy  composed  of  light  carburetted  hydrogen, 
hydrogen,  and  carbonic  oxide,  in  the  proportion  of  56  per  cent,  of  the  first,  21*3 
of  the  second,  and  1 1  of  the  third.  M.  Tourdes  found  that  the  proportions  of 
light  carburetted  hydrogen  and  carbonic  oxide  were  nearly  equal,  u  e.  about  23 
per  cent 

This  difference  in  composition  depends  on  the  heat  to  which  the  gas  has  l)een 
submitted.  Some  consider  that  carbonic  oxidb  is  the  poisonous  principle ;  but 
there  is  no  doubt  that  the  hydrocarbons  also  have  a  Jf^oxious  influence,  although 
the  use  of  the  safety-lamp  in  mines,  proves  that  a  mixture  of  protocarburetted 
hydrogen  with  air  in  a  small  proportion,  may  l>e  respired  without  producing 
serious  effects.  The  »ymptomi  produced  by  coal-gas  when  mixed  in  a  large 
proportion  with  air,  are  vertigo,  cephalalgia,  nausea  with  vomiting,  confusion  of 
intellect  with  loss  of  consciousness,  general  weakness  and  depression,  partial 
paralysis,  convulsions,  and  the  usual  phenomena  of  asphyxia.  Poat'mortem 
appearances: — These  will  be  best  understood  from  the  following  cases.  In 
January  1841,  a  family  residing  at  Strasburgh  respired  for  forty  hours  an  atmos^ 
phere  contaminated  with  coal-gas,  which  had  escaped  from  a  pipe  passing  near 
the  cellar  of  the  house  where  they  lodged.  On  the  discovery  of  the  accident, 
lour  of  the  family  were  found  dead.  •  The  father  and  mother  still  breathed,  bu^ 
in  spite  of  treatment,  the  father  died  in  twenty-four  hours ;  the  mother  recovered. 
On  a  post-mortem  examination  of  tbe  &ve  bodies,  there  was  a  great  difference 
in  the  appearances ;  but  the  principal  points  observed  were  congestion  of  the 
brain  and  its  membranes,  the  pia  mater  gorged  with  blood,— and  the  whole  sur- 
face of  the  brain  intensely  fed.  In  three  of  the  cases,  there  was  an  effusion  of 
coagulated  blood  on  the  dura  mater  of  the  eipinal  canal.  The  lining  membrane 
of  the  air-passages  was  strongly  injected ;  isind  there  was  spread  over  it  a  thick 
viscid  froth  tinged  with  blood ;  the  substance  of  the  lungs  was  of  a  bright  red 
colour,  and  the  blood  was  coagulated.  (Ann.  d'Hyg.  Jan.  1842.)  In  two  cases 
communicated  by  Mr.  Teale  to  the  6uy*s  Hospital  Reports,  (No.  viii.)  there  was 
found  congestion  of  the  brain  and  its  membranes,  with  injection  of  the  lining 
membrane  of  the  air-passage&  In  these  cases,  the  blood  was  remarkably  liquid. 
The  circumstances  under  which  the  accident  occurred,  were  very  similar.  An 
old  lady  and  her  grand-daughter,  who  had  been  annoyed  by  the  escape  of  gas 
during  the  day,  retired  to  bed,  and  were  found  dead  about  twelve  hours  after- 
wards. 

In  the  cases  above  given,  the  effects  produced  by  coal-gas  were  owing  to  its 
long  continued  respiration  in  a  diluted  state.  The  quantity  contained  in  the 
air  of  the  rooms  must  have  been  very  small ;— in  M.  Tourdes*  case,  it  was  pro- 
bably not  more  than  8  or  9  per  cent.,  because  a  little  above  this  proportion  the 
mixture  with  air  t>ecomes  explosive,  and  there  had  been  no  explosion  in  this  case, 
although  in  the  apartment  in  which  the  individuals  were  found  dead,  a  stove 
had  been  for  a  long  time  in  active,  combustion,  and  a  candle  had  been  com- 
pletely burnt  out.  In  Mr.  Teale's  case,  those  who  entered  the  house  perceived 
a  strong  smell  of  coal-gas ;  but  still  the  air  could  be  breathed.  Coal-gas,  there- 
fore, like  all  other  atrial  poisons,  may  destroy  life  if  long  respired,  although  so^ 
diluted  as  not  to  produce  any  serious  effects  in  the  first  instance !  This  gas 
owes  its  peculiar  odour  to  the  vapour  of  naphtha : — the  odour  begins  to  be  per- 
ceptible in  air  when  the  gas  forms  only  the  1000th  part; — it  is  easily  perceived 
when  forming  the  700th  part,  but  the  odour  is  well  marked  when  it  forms  the 
150th  part  (Tourdes.)  In  most  houses  where  gas  is  burnt,  the  odour  is  plamly 
perceived ;  and  it  is  a  serious  question  whether  health  and  life  may  not  be  often 
affected  by  the  long-continued  respiration  of  an  atmosphere  containing  but  a 
small  proportion.    The  odour  will  always  convey  a  sufficient  warning  against 
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its  poisonoas  effects.  It  should  be  known  that  this  gas  wiQ  penetrate  into  d  wdl- 
ings  in  a  very  insidious  manner.  .  In  Mr.  Teale's  case,  the  pipe  from  which  the 
gas  had  escaped,  was  situated  aI>out  ten  feet  from  the  wail  of  the  bed-room 
where  the  female  slept  The  gas  had  permeated  through  the  loose  earth  and 
rubbish,  and  entered  the  apartment  through  the  floor!  It  is  impossible  to  deter- 
mine  exactly  what  proportion  of  this  gas  in  air  will  destroy  life.  An  atmos- 
phere containing  from  7  to  12  per  cent,  has  been  found  to  destroy  rabbits  and 
dogs  in  a«few  minutes, — when  the  proportion  was  from  U  to  2  per  cent,  it  had 
little  or  no  effect  With  respect  to  man,  it  may  destroy  life  if  long  respired 
when  forming  about  0  per  cent,  i.  e.  when  it  is  in  less  than  an  explosive  pro- 
tK>rtion.  (See  Brit  and  For.  Med.  Rev.  xzix.  253;  also,  Ann.  d'Hyg.  1830, 
L  457.) 

M.  Tourdes  has  ascertained  that  rabbits  died  in  twenty-three  minutes  when 
kept  in  an  atmosphere  containing  1-1 5th  of  its  bulk  of  pure  carbonic  oxide. 
When  the  proportion  was  1-dOth,  they  died  in  thirty-seven  minutes,  and  when 
l-8th,  in  seven  minutes.     Its  action  on  the  body  is  that  of  a  pure  narcotic. 

Analysis. — ^The  circumstances  under  which.the  accident  occurs,  will  gene- 
rally suffice  to  establish  the  nature,  of  the  gas.  Coal-gas  burns  with  a  bright 
white  light,  producing  carbonic  acid  and  water.  A  taper  should  be  cautiously 
applied  to  a  small  quantity  ;  since  when  the  gas  is  mixed  with  air  in  the  pro- 
portion of  1 1  to  14  per  cent.,  it  is  dangerously  explosive.  For  liiis  reason  no 
lighted  candle  should  be  taken  into  an  apartment  where  an  accident  has  oc- 
curred, until  all  the  doors  and  windows  have  been  for  some  time  kept  open. 
The  combustion  of  the  gas,  or  its  explosion  with  air,  is  a  sufficient  test  of  its 
nature ; — the  peculiar  odour  and  the  want  of  action  on  a  salt  of  lead,  will  dis- 
tinguish it  from  sulphuretted  hydrogen. 

Carbonic  oxide  is  known  by  ita  burning  with  a  pale  blue  light,  and  pro- 
ducing carbonic  acid  and  water  by  its  combustion.  / 

SULPHURETTED  HYDROGEN.      AIR  OF  DRAINS  AND  SEWERS. 

General  remarks, — This  gas  in  a  toxicological  point  of  view,  may  be  con- 
sidered next  in  importance  to  carbonic  acid.  Individuals  are  occasionally  ac- 
cidentally killed  by  it;  but  the  very  offensive  odour  which  a  small  portion  of  it 
communicates  to  a  large. quantity  of  air,  is  sufficient  to  announce  its  presence, 
and  to  prevent  any  dangerous  consequences  from  taking  place.  The  sulphu- 
retted hydrogen  gas,  when  respired  in  its  pure  state,  is  almost  instantaneously 
mortal.  It  exerts  equally  deleterious  effects  upon  all  orders  of  animals,  and  upon 
all  the  textures  of  the  body.  It  is  found  to  destroy  life,  even  when  it  is  allowed 
to  remain  in  contact  with  the  skin.  Mr.  Donovan  states  that  a  rabbit  enclosed 
in  a  bladder  of  sulphuretted  hydrogen  gas,  but  allowed  to  breathe  freely  in  the 
atmosphere,  perished  in  ten  minutes.  When  introduced  into  tlie  lungs  of  ani- 
mals, even  in  a  very  diluted  state,  it  has  been  known  to  give  rise  to  fatal  con- 
sequences. Thus,  Thenard  found  that  air  which  contained  only  one  eight-hun- 
dredth of  its  volume  of  this  gas,  would  destroy  a  dog;  and  that  when  the  gas 
existed  in  the  proportion  of  one  two-hundred-and  fiftieth,  jj  sufficed  to  kill  a 
horse.  The  later  researches  of  M.  Parent-Duch^telet,  however,  seem  to  show 
that  the  poisonous  eflfects  of  the  gas  have  been  somewhat  exaggerated,  at  least 
in  the  application  of  these  results  to  man.  He  observed  that  workmen  breathed 
with  impunity,  an  atmosphere  containing  one  per  cent,  of  sulphuretted  hydrogen, 
and  he  states  that  he  himself  respired,  without  serious  symptoms  ensuing,  air 
which  contained  thru  per  cent.  In  most  drains  and  sewers,  rats  and  other 
vermin  are  found  to  live  in  large  numbers ;  and  according  to  Gaultier  de  Claubry, 
the  air  in  these  localities  contains  from  two  to  eight  per  cent.  (Devergie,  il.  520.) 
Thus,  admlttmg  it  to  be  a  poison  even  more  powerful  than  cartK)nic  acid,  it  does 
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not  appear  to  be  energetic  as  Th^nard^s  experiments  would  lead  us  to  suppose. 
An  atmosphere  containing  from  six  to  eight  per  cent,  of  the  gas,  might  speedily 
kill,  although  nothing  certain  is  icnown  of  the  proportion  required  to  destroy 
human  life.  One  fiict,  however,  is  worthy  Of  the  attention  of  medical  Jurists, 
namely,  that  the  respiration  of  an  atmosphere,  only  slightly  impregnated  with 
gas,  may;  if  long  continued,  seriously  affect  an  individual,  and  even  cause  death. 
M.  d'Arcet  had  to  examine  a  lodging  in  Paris,  in  which  three  young  and  vigor- 
ous  men  had  died  successively,  in  the  course  of  a  few  years,  under  simUar 
symptoms.  The  lodging  consisted  of  a  bed-room  with  a  chimney,  and  an  ill- 
ventUated  ante-room.  The^pipe  of  a  privy  passed  down  one  angle  of  the  room 
by  the  head  of  the  bed,  and  the  wall  in  this  part  was  damp  from  infiltration. 
At  the  time  of  the  examination  there  was  no  perceptible  smell  in  the  room,  al- 
though it  was  small  and  low^  M.  d'Arcet  attributed  the  mortality  in  the  lodging 
to  the  slow  and  long-continued  action  of  the  emanations  from  the  pipe;  and  it  is 
highly  probable  that  this  was  the  real  cause.  (Ann.  d*Hyg.  Juillet  1836.)  The 
men  who  were  engaged  in  worlcing  at  the  Thames  Tunnel,  suffered  severely 
during  the  excavation  from  the  presence  of  this  gas  in  the  atmosphere  in  which 
they  were  obliged  to  worlc.  The  case  was  referred  to  me  for  examination  by 
Sir  M.  I.  Brunei,  1839.  The  air  as  well  as  the  water  was  found  to  contain 
sulphuretted  hj^drogen,  which  trickled  through  the  roof  It  was  probably  derived 
firom  the  action  of  the  water  on  the  iron-pyrites  in  the  clay.  The  gas  issued  in 
sudden  bursts,  so  as  to  be  at  times  perceptible  by  its  odour.  By  respiring  this 
atmosphere,  the  strongest  and  most  robust  men,  were  in  the  course  of  a  few 
months  reduced  to  an  extreme  state  of  exhaustion,  and  several  died.  The 
symptoms  with  which  they  were  first  affected,  were  giddiness,  sickness  and  gene- 
ral debility;  they  became  emaciated  and  fell  into  a  state  of  low  fever,  accompa- 
nied by  delirium.  In  one  case  which  I  saw,  the  face  of  the  man  was  pak»,  the 
lips  of  a  violet  hue,  the  e5'es  sunk  with  dark  areola  around  them,  and  the  whole 
muscular  system  flabby  and  emaciated.  Chk>ride  of  lime  and  other  remedies 
were  tried  for  the  purification  of  the  air;  but  the  evil  did  not  entirely  cease  until 
the  tunnel  was  so  far  completed  that  there  was  a  communication  from  one  side 
to  the  other,  and  free  ventilation  throughout. 

Symptoms. — The  symptoms  produced  by  sulphuretted  hydrogen  on  the 
human  system,  vary  according  to  the  degree  of  concentration  in  which  it  is 
respired.  When  breathed  in  a  moderately  diluted  state,  the  person  speedily 
falls  inanimate.  An  immediate  removal  to  pure  air,  venesection,  and  the 
application  of  stimulants,  with  cold  affusion,  may,  however,  suffice  to  restore 
life.  According  to  the  account  given  by  those  who  have  recovered,  this  state 
of  inanimation  is  preceded  by  a  sense  of  weight  in  the  epigastrium  and  in  the 
legion  of  the  temples,  also  by  giddiness,  nausea,  sudden  weakness  and  loss  of 
motion  and  sensation.  If  the  gas  in  a  still  less  concentrated  state,  be  respired 
for  some  time,  coma  or  tetanus  with  delirium  supervenes,  preceded  by  con« 
Tulsions  or  pain  and  weakness  over  the  whole  of  the  body.  The  skin,  in 
such  cases,  is  commonly  cold,  the  pulse  irregular  and  the  respiration  laborious. 
When  the  air  is  but  very  slightly  contaminated  by  the  gas,  it  may  be  breathed 
for  a  long  time  without  producing  any  serious  symptoms ;  sometimes  there  is 
a  feeling  of  nausea  or  sickness,  accompanied  by  pain  in  the  head,  or  difiliised 
pains  in  the  abdomen.  These  symptoms  are  often  observed  to  affect  those 
who  are  engaged  in  chemical  manipulations  with  this  gas.  Sulphuretted 
hydrogen  appears  to  act  like  a  narcotic  poison  when  highly  concentrated ;  but 
like  a  narcotico-irritant  when  much  diluted  with  air.  It  is  absorbed  into  the 
blood,  to  which  it  gives  a  browish  black  colour,  and  it  is  in  this  state  circulated 
throughout  the  body. 

Post-mortem  appxarancbs.— On  examining  the  bodies  of  persons  who  have 
died  firom  the  effects  of  sulphuretted  hydrogen,  the  following  appearances  have 
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been  observed.  The  mucous  membrane  of  the  nose  and  fauces  is  commonly 
covered  by  a  brownish  viscid  fluid.  A  highly  offensive  odour  is  exhaled  from 
all  the  cavities  and  soft  parts  of  the  body.  These  exhalations,  if  received  into 
the  lungs  of  those  engaged  in  making  the  inspection,  sometimes  give  rise  to 
very  unpleasant  symptoms,  and  may  even  cause  syncope  or  asphyxia.  The 
muscles  of  the  body  are  of  a  dark  colour,  and  are  not  susceptible  of  the  gal- 
vanic stimulus.  The  lungs,  liver,  and  the  oigans  generally,  are  distended  by 
black  liquid  blood.  There  is  also  great  congestion  about  the  right  side  of  the 
heart,  and  the  blood  is  said  not  to  become  coagulated  afkr  death :  the  body 
rapidly  undergoes  the  putrefactive  process. 

Drains  and  Sewers. — The  most  common  form  *of  accidental  poisoning  by 
sulphuretted  hydrogen,  for  it  is  rare  that  a  case  occurs  which  is  not  parely 
accidental,  is  witnessed  in  nightmen  and  others  who  are  engaged  in  cleanixig 
out  drains  and  sewers,  or  in  the  removal  of  the  soil  of  privies.  These  acci* 
dents  are  much  more  frequent  in  France  than  in  England,  the  soil  being  often 
allowed  to  collect  in  such  quantities  in  Paris  and  other  large  continental  cities, 
as  to  render  the  removal  of  it,  a  highly  dangerous  occupation  for  the  work- 
men. According  to  the  results  of  Th^nard's  observations,  there  are  two  spe- 
cies of  compound  gases  or  mechanical  mixtures  of  gases,  which  are  commonly 
met  with  in  the  exhalations  of  privies.  The  first  compound  oonsiats  of  a 
large  proportion  of  atmospheric  air  holding  diflused  through  it,  in  the  form  of 
vapour,  the  Hydrosulphuret  of  ammonia.  The  hydrosulphuret  is  contained 
abundantly  in  the  water  of  the  soil,  and  is  constantly  rising  from  it  in  vapoort 
and  diffusing  itself  in  the  surrounding  atmosphere.  It  is  this  vapour  whieh 
gives  the  highly  unpleasant  odour,  and  causes  an  increased  secretion  of  tears 
in  those  who  unguardedly  expose  themselves  to  such  exhalations.  The  nfwp' 
toms  produced  by  the  respiration  of  this  gaseous  mixture  when  in  a  concen- 
trated state,  bear  a  close  resemblance  to  those  which  result  from  the  action  of 
sulphuretted  hydrogen  gas.  If  the  person  be  but  slightly  affected,  he  will 
probably  complain  of  nausea  and  sickness,  his  skin  will  be  cold,  his  respirsr 
tion  free  but  irregular;  the  pulse  is  commonly  frequent,  and  there  are 
spasmodic  twitchings  of  the  voluntary  muscles,  especially  of  those  of  the  chest. 
If  more  seriously  affected,  he  loses  all  power  of  sense  and  motion,  the  cutane- 
ous surface  becomes  cold,  the  lips  and  face  assume  a  violet  hue,  the  mouth  is 
covered  by  a  sanguineous  mucous,  the  pulse  is  small,  frequent,  and  irregular; 
the  respiration  hurried,  laborious,  and  convulsive ;  and  the  limbs  and  trunk  are 
in  a  state  of  general  relaxation.  In  a  still  more  severe  degree,  death  may  take 
place  immediately;  or  should  the  person  survive  a  few  hours,  in  addition  to 
the  above  symptoms,  there  will  be  short  but  violent  spasmodic  twitchings  of 
the  muscles,  sometimes  even  accompanied  by  opisthotonos.  (See  Ann.  d'Hyg. 
1829,  ii.  70.)  If  the  individual  be  sensible,  he  will  commonly  suffer  the  most 
severe  pain,  and  the  pulse  may  become  so  quick  and  irregular  that  it  cannot 
be  counted.  When  the  symptoms  are  of  such  a  formidable  nature,  it  is  very 
rare  that  a  recovery  takes  place.  The  appearances  met  with  on  making  a 
post-mortem  examination  of  the  body,  are  similar  to  those  observed  in  dc»th 
from  sulphuretted  hydrogen.  The  inspection  should  be  made  with  caution, 
for  a  too  frequent  respiration  of  the  poisonous  exhalations  may  seriously  affect 
the  practitioner.  The  treatment  is  the  same  as  in  poisoning  by  carbonic 
acid. 

A  singular  accident  occurred  in  this  metropolis  in  August  1847,  in  which  a 
man  lost  his  life  by  the  evolution  of  a  quantity  of  sulphuretted  hydrogen  from  a 
foul  drain.  It  appears  that  shortly  before  the  accident,  a  large  quantity  of  oil 
of  vitriol  had  been  poured  down  the  drain  communicating  with  a  privy.  The 
deceased  entered  the  yard,  and  was  soon  afterwards  found  on  the  pavement  in 
a  dying  state.    On  inspection  of  the  body,  the  brain  was  healthy ;  but  the  longs 
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trere  gorged  with  blood,  which  had  the  offensive  odour  of  the  sulphuretted  ^ 
hydrogen  gas.  The  medical  witness  referred  death  to  this  gas,  and  stated  that 
Jkne  had  been  thrown  Into  the  drain,  that  sulphuret  of  calcium  had  probably 
been  formed,  and  that  the  sulphuretted  hydrogen,  which  had  led  to  the  death 
of  the  deceased,  had  been  evolved  from  this  by  the  vitriol.  It  is  more  probable, 
however,  that  the  gas  was  evolved  by  the  decomposition  of  the  hydrosulphuret 
(^ammonia,  which  always  atKiunds  in  such  localities 

Analysis.— The  recognition  of  these  gases  is  a  very  simple  operation.  The 
odour  which  they  possess  is  aufiicient  to  determine  their  presence,  even  when 
they  are  diluted  with  a  large  quantity  of  atmospheric  air.  The  sulphuret  fed 
hydrogen  gati  Is  at  once  identified  by  its  action  on  paper  previously  dipped  in  a 
soluble  salt  of  lead :  if  present  even  in  very  small  proportion,  the  moistened  paper 
speedily  acquires  a  brownish  black  stain  from  sulphuret  of  lead.  The  sulphu* 
retted  hydrogen  may  be  also  thus  proved  to  exist  in  the  vapour  of  hydroHiil" 
phurei  of  ammnnia  mixed  with  air;  and  the  presence  of  ammonia  is  indicated 
in  the  compound,  by  the  volatile  alkaline  reaction  on  test-paper,  also  by  holding 
in  the  vessel  containing  the  vapour  recently  collected,  a  rod  dipped  in  strong 
muriatic  acid :  the  production  of  dense  white  fumes  announces  the  formation  of 
muriate  of  ammonia.  It  is  a  fact  which  cannot  be  too  universally  known,  that 
a  candle  will  readily  burn  in  a  mixture  of  either  of  these  bodies  with  air,  which, 
if  respired,  would  suflSce  to  destroy  life.  (Ann.  d'Hyg.  1829,  ii.  69.)  It  is  also 
vorthy  of  remark,  that  the  air  of  a  cesspool  may  be  often  respired  with  safety 
until  the  workmen  commence  removing  the  soil,  when  a  large  quantity  of  me- 
phitic  vapour  may  suddenly  escape,  which  will  lead  to  the  immediate  suffocation 
of  all  present.  Sevoral  persons  have  been  killed  by  trusting  to  the  burning  of  a 
candle,  in  ignorance  of  this  fact  The  best  plan  for  getting  rid  of  the  gas  is  by  a 
free  exposure  of  the  locality,  or  by  exciting  active  combustion  in  it  According 
to  Parent  DuchAtelet,  men  can  work  in  an  atmosphere  containing  from  two  to 
three  per  cent,  of  sulphuretted  hydrogen.  The  air  of  one  of  the  principal  sewers 
of  Paris  gave  the  following  residts  on  analysis  in  100  parts:  oxygen,  13*79; 
nitrogen,  81*21;  carbonic  acid,  2*01;  sulphuretted  hydrogen,  2*99. 

There  is  another  species  of  deleterious  compound  present  in  these  exhalations 
of  a  very  different  nature.  It  is  more  rarely  met  with  than  the  preceding,  and 
consists,  according  to  Th^nard,  in  100  parts,  of  nitrogen  90,  of  oxygen  2,  and 
carbonic  acid  4.  Sometimes  the  carbonic  acid  gas  is  combined  with  ammonia, 
and  then  it  may  be  regarded,  chiefly,  as  a  mixture  of  nitrogen  holding  diffused 
through  it  the  vapour  of  carbonate  of  ammonia,  which  is  sufficient  to  render  it 
highly  irritating  to  the  mucous  membrane  of  the  eyes  and  nose.  Its  action  on 
the  human  body  when  respired,  will  be  readily  understood  from  this  statement 
of  its  chemteal  composition.  In  its  operation,  it  must  be  regarded  as  exerting 
an  influenoe  essentially  negative;  for  the  small  proportion  of  carbonic  acid,  or 
of  carbonate  of  ammonia  existing  in  it,  cannot  be  supposed  to  give  rise  to  the 
Asphyxia  which  so  rapidly  follows  its  Inhalation.  The  chances  of  recovery  are 
much  greater  in  persons  who  become  asphyxiated  from  the  inspiration  of  this 
compound,  than  in  those  who  are  exposed  to  the  influence  of  thi  preceding. 
Commonly  the  immediate  removal  to  a  pure  air  is  suflkient  to  bring  about  a 
recovery ;  for  the  asphyxia  is  originally  induced,  owing  to  there  being  an  insuf- 
ficient portion  of  oxygen  in  the  mixture  to  sustain  life.  Should  death  take  place, 
it  will  be  found  on  a  post-mortem  inspection,  that  the  internal  appearances  are 
the  same  as  those  which  are  met  with  in  the  examination  of  the  bodies  of  the 
hanged  or  the  drowned. 

Analysis.— This  compound  extinguislies  a  taper:  the  carbonto  acid  contained 
in  it  may  be  removed  by  caustic  potash,  and  then  it  will  be  seen  that  the  great 
bulk  pf  the  mixture  is  formed  of  nitrogen, — a  gas  which,  by  Its  negative  proper- 
ties, cannot  be  easily  confounded  with  any  other.    In  a  mixed  atmosphere  of 
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,  carbonic  add  and  sulphuretted  hydrogen,  the  two  gasses  may  be  separated  by 
agitating  the  mixture  with  a  solution  of  acetate  of  lead,  and  treating  the  precipi- 
tate with  acetic  acid,  which  dissolves  the  carbonate,  and  leaves  sulpburet  of  leaMi. 

■XHALAT10N8  OF  THE  DEAD. 

It  may  not  be  inappropriate  to  make  a  few  remarks  in  this  place,  on  the 
alleged  danger  of  the  exhalations  given  off  by  dead  bodies  in  a  state  of  natrefoe- 
tive  decomposition.  Formerly  there  existed  a  groundless  fear  relative  to  the 
examination  of  a  putrified  dead  body;  and  during  the  last  century,  on  several 
important  occasions,  medical  witnesses  refused  to  examine  the  bodies  of  de- 
ceased persons,  who  were  presumed  to  have  been  murdered,  alleging  that  it 
was  an  occupation  which  might  be  attended  with  serious  consequences  to  them- 
selves* Orfila  has  collected  many  accounts  of  the  &ta]  effects  which  are  recorded 
to  have  followed  the  removal  of  the  dead  some  time  after  interment.  (Trait6 
des  Exhumations,  vol.  i.  p.  2,  et  seq.)  He  allows,  however,  that  the  details  of 
most  of  these  cases  are  exaggerated,  and  attributes  the  effects  which  followed  to 
other  causes.  Indeed,  the  observations  of  Thouret  and  Fourcroy  prove  that 
these  dangers  are  restricted  within  a  very  narrow  compass,  and  that  in  general 
with  common  precautions,  the  dead  may  be  disinterred  and  transported  from 
one  kxsality  to  another,  without  any  risk  to  those  engaged  in  carrying  on  the 
exhumations.  About  the  latter  part  of  the  last  century,  from  fifteen  to  twenty 
thousand  tKxlies,  in  almost  every  stage  of  decomposition,  were  removed  from 
the  Cimeti^re  des  Innocens  in  Paris;  and  the  accidents  that  occurred  during  the 
operations,  which  lasted  ten  months,  were,  comparatively  speaking,  few.  The 
workmen  acknowledged  to  Fourcroy,  that  it  was  only  in  removing  the  recently 
interred  corpses,  and  those  which  were  not  far  advanced  in  decomposition,  that 
they  incurred  any  danger.  In  these  cases,  the  abdomen  appeared  to  be  much 
distended  with  gaseous  matter,— if  ruptured,  the  rupture  commonly  took  place 
about  the  navel,  and  there  issued  a  sanious  fetid  ]k|uid,  accompanied  by  the 
evolution  of  a  mephitic  vapour,  probably  a  mixture  of  carbonic  acid  and  sulphu- 
retted hydrogen.  Those  who  respired  this  vapour  at  the  moment  of  its  extri- 
cation, fell  instantly  into  a  state  of  asphyxia  and  died;  while  others,  who  were 
at  a  distance,  and  who  consequently  respired  it  in  a  diluted  state,  were  affected 
with  nausea,  vertigo,  or  syncope,  lasting  for  some  hours,  and  followed  by  weak- 
ness and  trembling  of  the  limbs.  Chloride  of  lime  was  formeriy  employed  for 
decomposing  these  vapours;  but  a  strong  solution  of  nitrate  of  lead,  or  chloride 
of  ainc,  has  been  lately  proposed  as  a  less  offensive  preparation. 

Several  lives  have  been  lost  of  late  years  from  the  crowded  state  of  the 
burial-grounds  of  London.  A  deep  grave  is  dug,  and  this  is  kept  open  to  be 
piled  with  coffins  until  filled.  Persons  venturing  into  these  gravea  are  imme- 
diately suffocated.  The  earth  in  these  localities  is  strongly  impregnated  with 
noxious  exhalations ;  and  no  excavation  can  be  made  without  its  becoming  im- 
mediately converted  into  a  well  of  carbonic  acid !  This  appears  to  be  the 
poisonous  gas  to  which  fatal  accidents  in  these  localities  are  most  commonly 
due,  (See  on  this  subject  Henke's  Zeitschrift,  1840,  ii.  446.  Ann.  d'Hyg. 
1882,  916;  1840,  131 ;  1843,  28,  32.) 

In  addition  to  these  there  are  other  gases  of  a  poisonous  nature  which  are  . 
for  the  most  part  artificial  products.    It  is  seldom  that  individuals  are  exposed 
to  respire  them  in  such  quantity  as  to  cause  serious  symptoms  or  endanger 
life :  hence  they  require  but  a  brief  notice  in  this  place. 
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CHLORINB. 

The  irritant  properties  of  chlorine  when  dissolved  in  water,  have  heen  else- 
where described.  (Page  S46,  ante.)  In  a  concentrated  state,  the  attempt  to 
respire  this  gas  would  probably  be  attended  with  the  immediate  destruction  of 
life.  When  diluted,  even  with  a  large  proportion  of  air,  it  has  a  peculiar  and 
pungent  odour ;  it  is  highly  irritating  if  respired, — exciting  cough,  and  in  some 
instances  spitting  of  blcKKl.  It  is  said  that  in  chemical  manufactories,  the  work- 
men become  habituated  to  this  gas,  and  breathe  it  in  a  moderately  diluted  state 
without  inconvenience.  On  the  other  hand,  instances  are  met  with  in  .which 
individuals  appear  to  be  peculiarly  susceptible  of  its  noxious  effects.  When 
It  does  not  immediately  destroy  life,  it  may  give  rise  to  inflammation  of  the 
air-passages  and  lungs,  and  thus  slowly  lead  to  death.  The  celebrated  chemist 
Pelietier  is  said  to  have  lost  his  life  from  this  cause.  Treatment. — Removal 
to  a  free  current  of  air ;  the  inhalation  of  the  diluted  vapour  of  ammonia. 
Jinalysh. — Its  peculiar  pungent  odour,  and  its  green  colour,  are  sufficient  to 
identify  chlorine.  *  It  bleaches  oiganic  colouring  matters  when  in  a  humid 
state ;  and  a  lighted  taper  bums  in  it  with  a  red  smoky  flame.  , 

MURIATIC  (hydrochloric)  ACID  GAS. 

This  gas  is  copiously  liberated  in  the  manufacture  of  soda  from  sea-salt.  It 
is  quite  irrespirable  when  in  a  concentrated  state,  and  produces  all  the  effecta 
of  a  powerful  local  irritant  on  the  lungs  and  air-passages  when  breathed  in  a 
diluted  state.  Animals  soon  perish  if  kept  in  an  atmosphere  impregnated  with 
only  a  small  quantity  of  the  gas.  I  am  not  aware  of  any  instance  in  which  it 
has  proved  fatal  to  man.  The  air  of  a  locality  infected  with  it  in  any  degree 
perceptible  to  the  senses,  would  undoubtedly  be  injurious  to  health,  and  might 
give  rise  to  chronic  disease  of  the  lungs.  Certain  questions  have  frequently 
been  raised  in  Courts  of  Law  respecting  the  influence  of  this  gas  on  vegetables ; 
and  actions  for  nuisances  on  this  ground  have  been  frequently  brought  against 
the  owners  of  Soda-works.  This  subject  has  been  investigated  by  Drs.  Chris- 
tison  and  Turner,  and  the  Messrs.  Rogerson.  All  agree  in  representing  muri- 
atic acid  gas  as  exerting  a  most  pernicious  influence  on  vegetable  life.  Thus 
it  was  found  by  the  last-mentioned  experimentalists  to  be  injurious  in  direct 
proportion  to  tlie  quantity,  even  up  to  a  dilution  with  1500  parts  of  air.  The 
tips  and  edges  of  the  leaves  of  trees  and  plants,  as  well  as  the  ends  and  branches 
with  the  young  shoots,  are  first  destroyed ;  and  even  where  it  does  not  reach 
a  1500th  part,  and  does  not  visibly  produce  these  effects,  it  still  impairs  the 
growth  of  the  plant.     (Med.  Gaz.  x.  815.) 

Treatment. — If  respired, — the  diluted  vapour  of  ammonia.  Analysis, — ^The 
absorption  of  the  ^s  by  distilled  water,  and  the  production  of  a  white  floccuient 
precipitate  of  chloride  of  silver  on  the  addition  of  a  solution  of  nitrate  of  silver. 

COMPOUNDS  OF  NTTROOEN. 

Nftrooen  itself  is  not  poisonous  (ante,  page  636.)  It  sometihies  abounds  in 
the  air  of  drains,  but  always  mixed  more  or  less  with  other  gases  (page  651, 
ante.)  The  two  gaseous  compounds  of  nitrogen  and  oxygen  exert  a  poison- 
ous action  on  the  body. 

Protoxide. — This,  which  is  called  the  Laughing  gas,  is  well  known  by  its 
producing  a  species  of  intoxication,  with  great  excitement  and  exhalation  of  the 
muscular  powers.  It  has  a  sweet  taste,  but  is  quite  inodoroua  During  the 
resplnUioQ  of  this  gas,  the  fiu:e  becomes  pallid :  the  lips  assume  a  violet  hae,  in- 
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dicative  of  its  effect  on  the  blood ;  and  a  seriefl  of  pleasarable  senaatiom  are  said 
to  pass  through  the  mind  with  inconceivable  rapidity.  These  singular  eflfecta 
were  discovered  by  Sir  H.  Davy  in  experiments  made  upon  himsel£  In  one 
instance  mentioned  by  Professor  SiUiman,  the  after-effect  of  the  gas  was  a  com- 
plete perversion  of  the  sense  of  taste.  The  subject  of  this  experiment  could  only 
take  articles  of  food  which  were  saccharine :  thus  for  several  days  be  lived  upoD 
sweet  cake.  For  more  than  eight  weeks  after  inspiring  the  gas,  he  was  in  tbe 
habit  of  eating  beef,  fish,  poultry,  potatoes,  and  all  kinds  of  food  mixed  wkh  a 
large  quantity  of  treacle  or  molasses !  This  gas  operates  by  over-stiiliulatiiig 
the  system.  It  speedily  causes  the  death  of  an  animal,  and  would  destroy 
a  human  being  if  long  respired.  Some  serious  after-effects  on  the  lung^ 
and  brain,  have  occasionally  followed  the  inhalation  of  it  in  common  expeiv 
ments. 

Analysis. — An  extinguished  taper  with  an  ignited  wick  is  rekindled  in  this 
gas,  as  it  is  in  oxygen.  I'he  protoxide  differs  from  oxygen,  in  not  forming  red 
acid  fumes  when  mixed  with  the  deutoxide  of  nitrogen. 

Dbutoxide  of  Nitrogen. — Sir  H.  Davy  suffered  severely  by  an  attempt  to 
respire  this  gas.  It  produces,  when  mixed  with  air,  red  acid  (nitrous  acid) 
vapours,  which  are  highly  irritant  and  corrosive.  Severe  inflammation  of  the 
fauces  and  lungs  would  probably  follow  any  attempt  to  breathe  it  in  a  pure  state, 
even  if  the  individual  recovered  from  the  first  effects.  An  •alleged  fatal  case  of 
pdsoning  by  this  gas  is  reported  by  Dr.  Mans  in  the  American  Journal  of  Med. 
Sciences,  Oct.  1846,  380.  The  man  is  stated  to  have  respired  the  fumes  of 
nitrous  acid  in  a  Sulphuric  Acid  factory.  While  breathing  the  vapour  he  com- 
plained of  no  pain,  and  only  felt  unwell  some  hours  afterwards.  With  the 
exception  of  a  hacking  cough,  the  symptoms  had  none  of  the  well-marked  cha- 
racters of  this  form  of  gaseous  poisoning.  He  died  the  next  morning,  and  on 
inspection,  the  lungs  were  found  in  a  diseased  condition,  and  there  were  strongly 
developed  signs  of  gastritis.  It  is  on  the  whole  very  doubtful  whether  the  deatii 
of  this  person  could  be  ascribed  to  the  effects  of  the  nitrous  acid  vapour. 

mraoDS  acid. 

It  has  been  already  remarked  that  the  Deutoxide  of  Nitrogen,  or  Nitrous  Gas, 
cannot  be  respired  in  air  except  under  the  form  of  Nifrous  acid  vapour.  Work- 
men who  are  employed  in  gilding  in  the  humid  way  are  exposed  to  these  fumes, 
and  occasionally  suffer  severely  from  them.  This  subject  has  been  recently 
investigated  by  MM.  Chevalller  and  Boys  de  Loury.  (Ann.  d*Hyg.  Oct.  1847, 
B2d.)  It  appears  that  in  the  Parisian  workshops,  the  fumes,  respired  to  only  a 
small  extent,  and  probably  much  diluted,  do  not  materially  affect  the  health  of 
the  men ;  but  the  following  cases  will  show  that  iatal  effects  may  ensue  when 
they  are  breathed  in  a  concentrated  state.  A  tnan  who  dealt  in  Aqua  Fortis 
accidentifily  breathed  the  acid  fumes:  he  felt  at  the  time  as  if  he  should  be  suf- 
focated. In  about  two  hours  he  perceived  a  dry  and  burning  heat  in  the  throat, 
accompanied  by  irritation  of  the  stomach  and  chest,  and  a  sense  of  constriction 
in  the  epigastrium.  He  passed  several  nv>tk>ns  of  a  light  yellow  colour :  there 
was  a  great  desire  to  micturate,  but  no  urine  was  passed.  In  the  course  of  the 
day  he  expectorated  matter  of  a  yellowish  colour.  Enemata  were  emplo3red, 
and  these  brought  away  yellow-coloured  evacuations.  Tbe  symptoms  l>ecame 
aggravated  towards  evening ;  there  was  mucous  rattle,  hiccough,  severe  pain  in 
the  region  of  the  diaphragm,  convulsive  motions,  and  slight  delirium.  Death 
took  place  in  about  twenty-seven  hours  after  the  respiration  of  the  acid  fumesL 
The  abdomen  became  much  swollen  after  death.  A  dog  which  had  been  ex- 
posed to  (be  fumes  died  in  about  two  hours. 

A  young  man,  while  pouring  a  large  quantity  of  altrie  acid  into  a  metallic 
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ytwa^  respired  the  fumes,  which  at  the  time  produced  a  most  riolent  cough. 
He  feit  uneasy  during  the  day,  but  it  was  not  until  the  evening  that  the  symp- 
toms became  alarming.  Respiration  was  difficult,  and  could  be  performed  only 
while  the  patient  was  in  the  sitting  posture.  He  suffered  from  a  frequent  dry 
cough,  which,  after  some  eflfort,  led  to  the  expectoration  of  an  orange-yellow 
coloured  frothy  matter:  the  pulse  was  hard  and  full,  and  some  blood  which  had 
been  abstracted  was  of  a  very  dark  colour:  he  became  speechless,  and  died  in 
two  day&  On  inspection,  the  whole  of  the  right  lung  was  found  disorganized, 
and  gorged  with  blaclc  liquid  blood;— the  left  presented  the  same  appearance, 
but  in  a  less  degree :  the  heart  was  gorged  with  daric-coloured  blood :  the  lining 
membrane  of  the  trachea  and  bronchi  was  of  a  livid  cdour,  and  the  uvula  and 
mucous  membrane  of  the  fauces  were  in  a  gangrenous  condition.  The  stomach 
was  enormously  distended  by  gases,  so  acid  as  to  corrode  the  silver  of  the 
instruments  used  in  the  inspection ;  the  mucous  membrane  was  thickened,  and 
towards  the  curdia  destroyed.  The  intestines  were  distended  with  gas,  and 
their  coats  were  of  a  pale  red  colour. 

In  June  1844,  Dr.  Sucquet  was  called  to  a  man  who  had  been  occupied  hi  a 
small  closet  in  cleaning  copper  cases  witli  diluted  nitric  acid.  He  suffered  at 
'first  from  cough,  pain  in  the  bead,  and.  general  oppression.  When  seen  by  Dr. 
Sucquet  the  following  morning,  his  eyes  were  prominent,  his  lips  of  a  violet 
colour,  and  his  speech  short  and  interrupted.  He  coughed  frequently,  expecto- 
rated a  large  quantity  of  a  yellow-coloured  tliready  liquid,  and  his  breathing  wa» 
short  and  painful.  The  skin  was  cold ;  pulse  98,  small  and  regular;  urine  not 
freely  passed.  He  died  in  twenty-eight  hours  after  the  attack.  On  inspection,, 
the  mucous  membrane  of  the  lungs  was  found  thickened,  and  more  red  than 
natural:  the  bronchia  contained  a  great  quantity  of  a  yeilowish-coloored  liquid : 
the  brain  was  injected.  In  all  these  cases  the  inteUect  was  uniformly  preserved 
until  the  last.  Three  other  instances  are  mentioned,  in  whteh  the  patients  re- 
covered: the  leading  symptoms  were  dyspnoea,  cough,  and  burning  pain  in  th& 
stomach.  It  will  be  perceived  that  they  differ  from  those  described  in  the  case 
of  Dr.  Mans. 

Analyd^. — The  production  of  the  red  fumes  of  nitrous  add  on  exposure  ta 
air  is  sufficient  to  identify  the  deutoxide  of  nitrogen,  while  nitrous  acid  is 
known  by  its  odour,  its  orange-red  colour,  acid  reaction  and  entire  solubility 
in  water. 

The  other  gases  require  no  particular  notice.  Oxtoen,  according  to  the 
experiments  of  Mr.  Broughton,  acts,  when  long  respired,  as  a  narcotic  poisoa 
to  animals.  It  is  a  question,  however,  whether  the  carbonic  acid  evolved 
during  the  respiration  of  it,  was  not  really  the  narcotic  agent*  The  atmosphere 
which  we  daily  breathe  contains  one-fiflh  of  its  volume  of  this  gas  in  a  free 
state;  and  however  long  respired,  no  narcotic  eftects,  even  in  the  smallest 
degree,  are  produced  by  it.  Can  the  admixture  of  this  gas  with  fouf  times  its. 
bulk  of  another  gas,  destitute  of  any  positive  action,  entirely  neutralize  its  nar- 
cotic properties  t  This  is  so  improbable  that  it  appears  more  reasonable  ta 
consider  that  oxygen  is  not  a  narcotic  poison.  It  most  probablv  destroys  life 
by  over-stimulating  the  nervous  system.  Ctanogxn  is  a  highly  poisonous 
gas,  and  could  not  be  breathed,  even  in  a  diluted  state,  without  great  risk  of 
life.  It  produces  in  animals  coma,  convulsions,  and  death.  Bromine  and 
Iodine  in  vapour,  and  the  Hvdrobromic  and  Htdriodic  acid  gases,  may  be 
regarded  as  corrosive  and  irritant  poison,  highly  dangerous  to  respire  under 
any  circumstances^ 
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Page  18.  The  effects  produced  by  coll  liquids. — The  effects  produced  by 
cold  uquids,  sometimes  rather  closely  resemble  those  caused  by  poison.  A 
girl,  set.  9,  during  sultry  weather,  and  while  in  a  heated  state,  drank  a  coffee- 
cupful  of  cold  water.  She  immediately  fell  to  the  ground  in  a  state  of  insensi- 
bility. When  seen  by  a  medical  man  half  an  hour  afterwards,  she  was  quite 
unconscious :  the  skin  was  cold,  the  pulse  feeble,  and  the  pupils  were  un- 
affected by  light.  There  were  also  convulsive  twitchings  about  the  comers  of 
4he  mouth.  She  was  bled,  stimulants  were  applied,  and  in  about  five  or  six 
hours  she  recovered.     (Lancet,  Oct.  7,  1843.) 

Page  20.  Is  liquid  mercury  a  poison? — ^The  facts  mentioned  at  page  310, 
appear  to  me  to  show  clearly  that  metallic  mercury  cannot  be  regarded  as  a 
noxious  or  deleterious  substance.  Orfila  states  that  it  may  become  poisonous 
when  it  remains  so  long  in  the  body  as  to  undergo  oxidation.  (Toxicologic, 
i.  600.)  He  quotes  one  case  in  which  the  mercury  from  being  retained  for  a 
period  of  fourteen  days,  excited  abundant  salivation,  with  ulceration  of  the 
mouth  and  paralysis.  This,  however,  must  be  considered  as  a  rare  example ; 
and  it  proves  that  the  oxide,  rather  than  the  metal,  is  injurious.  Mr.  Nicol 
has  suggested  that  mercury  given  in  a  finely  divided  form,  as  in  the  state  in 
which  it  is  precipitated  from  its  solution  by  chloride  of  tin,  may  have  an  ener- 
getic action.  (Brit.  Amer.  Jour.,  Aug.  1847.)  This  is  possible,  as  the  metal 
is  brought  into  a  condition  better  fitted  for  absorption.  The  action  of  mercury 
with  chalk,  and  some  other  mercurial  preparations,  may  probably  be  dependent 
on  a  mixture  of  the  metal  in  a  fine  state  of  division  with  oxide  of  mercury. 

Page  23.  Mechanical  irritants, — A  very  singular  case  is  reported  in  the 
Dublin  Medical  Press  (Aug.  19, 1846,  p.  117),  in  which  a  female,  »t.  19,  an 
imbecile  from  childhood,  had  acquired  the  practice  of  swallowing  portions  of 
her  own  hair.  The  symptoms  shorUy  before  her  death  were,  great  emacia- 
tion, pulse  small  and  weak,  constant  vomiting  after  taking  food,  which  was 
always  liquid,  as  the  slightest  solid  caused  excessive  pain.  There  was  a  hard 
tumour  perceptible  in  the  epigastrium.  The  real  cause  of  death  was  not  even 
suspected,  until  an  inspection  was  made,  when  it  was  found  that  the  stomach 
was  distended  by  a  large  mass  of  human  hair.- 

The  effects  of  mechanical  irritants  are  further  shown  by  the  case  of  a  child, 
who  suffered  from  diarrhooa,  beat  in  the  epigastrium,  coldness  of  the  extremi- 
ties, and  other  symptoms,  in  consequence  of  her  having  swallowed  some  copper 
percussion^caps.  The  alvine  irritation  disappeared  after  twenty-four  hours; 
the  caps  were  discharged,  and  the  child  recovered.  (Philadelphia  Med.  Eia- 
miner,  June  1847,  332.)  A  very  singular  case  is  quoted  by  Dr.  Frank,  in 
which  a  child,  aet.  three  years,  died  from  the  effects  of  the  tooth  of  a  viper  (7Vi- 
gonocephcUus,)   which « it  had  swallowed.    The  mucous  membrane  of  the 
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stomach  was  of  a  cherry-red  colour,  and  the  foreign  body,  covered  by  a  lajrer 
of  sloughy  membrane,  was  found  near  the  pylorus.  (Casper's  Wochenscbrift, 
Aug.  14.1847,631.) 

Page  30.  On  the  ab$orptum  and  diminaiion  of  potfons.— In  the  text  I 
have  not  adverted  to  the  very  interesting  experiments  on  absorption  and  elimi- 
nation performed  by  Mr.  Erichsen,  in  a  case  of  extroversion  of  the  bladder; 
because  these  experiments  were  performed  with  substances  not  ranked  among 
poi8on&  Nevertheless,  as  the  results  are  calculated  to  throw  some  light  upon 
the  differences  in  the  rate  of  absorption  under  difierent  states  of  the  body,  it 
will  be  proper  to  call  the  reader's  attention  to  them.  The  ferrocyanide  of  po- 
tas^'um,  swallowed  in  solution,  was  detected  in  the  urine  at  difierent  periods,-* 
the  earliest  period  being  only  one  minute  afler  it  had  been  swallowed,  and  the 
longest  thirty-nine  minutes.  An  analysis  of  the  cases  showed  that  the  time 
of  its  appearance  depended,  in  this  secretion,  upon  the  state  of  the  stomach 
when  the  salt  was  swallowed:  the  earliest  periods  being  when  the  stomach  was 
empty,  and  thie  latest  when  it  was  full,  and  the  process  of  digestion  going  on. 
Some  vegetable  salts  and  infusions  were  tried,  and  the  only  inference  deducible 
was,  that  they  required  a  much  greater  average  time  for  their  passage  through 
the  system,  than  the  ferrocyanide  of  potassium.  They  gave  some  indications 
in  the  urine  in  from  sixteen  to  thirty-five  minutes. 

As  to  elimination  by  the  urine,  it  was  found  that  when  the  dose  of  ferrocy- 
anide of  potaissium  was  forty  gra'ins,  and  its  presence  in  the  urine  was  mani- 
fested in  two  minutes,  no  trace  of  it  could  be  detected  after  the  lapse  of  twenty- 
four  hours.  Supposing  the  whole  of  it  to.have  been  eliminated  by  the  urine,  it 
must  have  escaped  at  an  average  rate  of  a  grain  in  thirty-six  secorids.  It  is 
rather  remarkable  that,  when  the  dose  was  reduced  by  one-half,  the  salt  was 
detected  in  the  urine  for  an  equal,  and  in  one  instance  for  a  tonger  period  of 
time  (twenty-eight  hour&)  Hence  the  rate  of  elimination,  like  that  of  absorp- 
tion, is  by  no  means  uniform.  (For  a  full  account  of  Mr.  Krichsen's  ingenious 
experiments,  I  must  refer  the  reader  to  the  Medical  Gazette,  xxxvi.  363,  410.) 
The  results  give  a  fair  analogical  explanation  of  the  fact  why  poispns  taken  on 
an  empty  stomach  operate  with  such  great  rapidity.  The  effect  of  animal  poi- 
sons may  be  sirnilarly  influenced :  thus  the  poison  introduced  into  the  system 
by  dissection-wounds,  or  by  handling  the  viscera  and  liquids  of  the  dead  body, 
when  there  is  abrasion  on  the  fingers,  may,  if  the  stomach  be  empty,  lead  to  its 
very  rapid  absorption  and  diffusion. 

From  the  researches  of  MM.  Millon  and  Laveran,  it  appears  that  there  may 
be  intermissions  in  the  elimination  of  certain  metallic  poisons.  In  giving  to 
their  patiehts  from  one  grain  and  a  half  to  five  grains  of  tartarized  antimony, 
they  remarked  that  it  was  eliminated  by  the  urinary  secretions,  but  in  some  in- 
stances slowly  and  unequally.  They  therefore  examined  the  urine,  not  only 
several  da3r8  afler  the  introduction  of  the  medicine,  but  for  some  days  afler  it 
had  ceased  to  appear  in  this  secretion.  They  then  found  that  its  elimination  un- 
derwent a  well-marked  intermission,  and  that,  in  a  most  unexpected  way,  it  ap- 
peared to  remain  for  a  certain  period  fixed  in  the  body.'  In  two  patients  they 
detected  traces  of  it  twenty-four  days  after  its  administration.  In  the  body  of 
one  who  died  of  phthisis,  they  found  antimony  in  the  liver.  In  a  third  case,  an- 
timony was  detected  in  the  urine  after  twenty  days;  in  two  others,  after  nine- 
teen days;  and  in  three  others  after  sixteen,  seventeen,  and  eighteen  days  re- 
spectively.  (Comptes  Rendus,  1845,  ii.  638.)  The  feet  of  the  intermittent  eli- 
vnnation  of  poisons  is  of  importance,  as  it  tends  to  show  that,  even  when  traces 
of  poison  cease  to  appear  in  the  secretions,  it  does  not  in  all  cases  fdlow  that  the 
substance  is  entirely  expelled  from  the  body. 

Page  32.  On  the  transmimon  of  poisons  by  absorption  from  the  mother 
to  the  foetus, — ^M.  Audouard  ascertained,  in  his  experiments  on  rabbits,  that 
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when  mteend  poisoos  were  adminUtered,  ao  as  not  to  produce  death  rapidfjTf 
distinct  traces  of  the  substance  might  be  detected  in  the  organs  of  the  foBtoa; 
and  that,  when  death  has  taken  place  with  great  rapidity,  indications  of  the 
presence  of  poison,  may  always  be  found  In  the  placenta.  A  woman,  daring 
the  last  four  months  of  her  pregnancy,  had  been  under  treatment  with  iodide  of 
potassium.  The  liquor  amnii,  collected  during  parturition,  was  clearly  provedi 
to  contain  iodine.  (Comptes  Rendus,  1845,  1.  878.)  This  observation  has 
been  confirmed  by  the  more  recent  experiments  of  M.  Flandin.  He  found  that 
by  the  use  of  mineral  poisons,  and  especially  of  arsenic,  he  conld  induce  abor- 
tion in  rabbits ;  and  the  bodies  of  the  young  invariably  yielded  traces  of  the 
poison.  He  thinks  also,  that  in  poisoning  the  blood  through  .absorption,  abortion 
may  be  induced,  by  the  destruction  of  the  fcstus  in  the  living  female  through 
the  medium  of  the  poisoned  liquid.  Abortion  was  thus  caused  in  animals  in 
three  different  experiments,  by  the  agency  of  morphia, — in  two  female  rabbits^ 
which  took  the  poison  with  their  food,  and  in  a  bitch,  which  received  the  poison 
by  subcutaneous  absorption.  (Gaz.  M6d.  31  Juillet,  1847, 620.)  This  throws 
anew  light  upon  the  subject  of  abortion.  It  has  been  commonly  supposed  tiiat 
the  shock  to  the  system,  and  not  the  poisoning  of  the  f<Btos,  was  the  primary 
cause  which  led  to  the  expulsion  of  the  contents  of  the  uterus.  The  obeem^ 
tions  receive  corroboration  from  those  made  by  Dr.  Beattie,  that  the  ergot 
of  rye,  given  in  large  doses  to  females  during  ^parturition,  may  exert  a  poison- 
ous action  on  the  footus,  and  lead  to  its  expulsion  dead  (ante,  p.  434.) 

Mr.  Hicks  has  shown  by  an  interesting  experiment,  diat  it  requires  a  certain 
lime  in  order  that  a  poison  should  be.  transmitted  by  the  blood  from  the  mother 
to  the  foddis.  On  one  occasion  he  killed  a  pregnant  cat  by  pouring  a  draehm 
of  prussic  acid  down  its  throat.  The  chest  was  opened  two  minutes  after 
death,  and  the  heart  was  seen  contracting.  On  laying  open  the  abdomen  and 
examining  the  uterus,  the  kittens  were  found  alive,  not  having  apparendy  sui^ 
fered  in  Sie  least  from  the  poison,  as  they  continued  to  move  for  some  time 
even  when  removed  from  the  uterine  cavity.  This  observation  appears  to 
show  that  the  parent  cat  did  not  die  from  the  blood  becoming  poisoned  by 
absorption ;  because  if  the  blood  were  so  poisoned  as  to  kill  the  mother,  it  is 
difficult  to  understand  how  the  kittens  should  have  escaped.  (Med.  Gas. 
xxxvi.  690.) 

'  A  case  communicated  to  the  same  journal  by  Mr.  Steele,  renders  it  highly 
probable  that  the  mUk  of  the  mother  may  become  a  medium  for  the  transmi»> 
sion  of  poison.  Two  ewes  were  bitten  by  a  rabid  dog.  Rabies  appeared  in 
them  about  six  weeks  af^r  the  bite,  and  they  were  killed.  One  had  two 
lambs,  the  other  one.  At  first  they  were  permitted  to  suckle.  The  lambs 
were  subsequendy  attacked  with  rabies,  and  were  then  killed.  It  appears 
highly  probable  that  they  received  the  poison  through  the  milk,  because  diey 
were  removed  from  the  ewes  a  month  before  these  became  affected:  there  was 
no  mark  of  their  having  been"  bitten,  nor  is  it  proved  that  a  sheep  can  commu- 
nicate the  poison  by  a,  bite,  either  before  or  after  it  has  been  attacked  with 
rabies.     (Med.  Gaz.  xxv.  160.) 

P^ge  34.  Action  of  poisons  indepmdtntly  af  absorption. — ^In  the  text  it  is 
stated  that  some  poisons,  of  which  prussic  acid  may  be  taken  as  an  example,  act 
so  rapidly,  that  absorption  cannot  be  necessary  to  their  fatal  efllecta.  Several 
illustrative  instances  are  given,  and  others  will  be  found  at  page  529.  As  ani- 
mals have  died  from  this  poison  in  two  or  three  seconds,  unless  it  be  proved  that 
the  acid  can  be  absorbed  and  circulated  within  this  petiod  of  time,  it  is  clear  that 
in  these  cases  at  least,  the  poison  must  act  in  some  other  way:— -absorption 
cannot  be  necessary  to  its  fatal  influence.  If  future  experimentalists  shouM  swv 
ceed  in  showing  that  the  process  may  be  completed  within  less  than  two  seconds, 
this  argument  would  be  untenable;  but  then  there  is  the  diflQculty  that  in  the 
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poisoning  of  pregnant  animals  by  prussic  acid,  the  fostus  are  not  destroyed. 
(See  the  preceding  paragraph.) 

It  has  been  contended  that  these  instances  of  rapid  death  are  not  even  excep- 
tional cases;  because  when  the  poison  is  introduced  by  the  mouth,  the  vapour 
penetrates  into  the  lungs  by  a  single  inspiration,  and  thus  the  acid  enters  the  blood, 
and  produces  its  fatal  effects.  If  this  explanation  were  true,  it  is  difficult  to  com- 
prehend why  death  should  not  be  almost  instantaneous  in  every  instance  of 
poisoning  by  prussic  acid ;  and  why  in  its  administration  by  the  mouth,  death 
should  not  be  in  every  case  much  more  rapid  than  when  the  acid  is  applied  to 
the  mucous  membrane  of  the  eye  or  rectum.  Mr.  Nunneley  found,  in  his  experi- 
ments, that  the  poison  acted  with  almost  if  not  absolutely  equal  rapidity  when 
applied  upon  a  mucous  membrane,  as  the  conjunctiva,  rectum,  or  vagina,  as 
when  swallowed.  (Prov.  Trans.  N.  S.  iii.  84.)  In  one  experiment,  No.  25, 
the  dose  by  the  eye  produced  much  more  decided  effects  than  by  the  mouth. 
The  experiments  of  Dr.  Gerecke  of  Linz,  are  confirmatory  of  the  view  that 
death  takes  place  too  rapidly  to  admit  of  the  supposition  that  absorption  is,  in 
all  instances,  necessary  to  the  operation  of  this  poison.  (Casper's  Wochenschrill, 
26  September,  1846,  615.) 

Page  54.  Diagnons  of  cholera  and  arsenical  poisoninff.  Case  of  the  Duke 
of  Praslin.^^lti  the  text  it  is  recommended  as  one  method  of  diagnosis  to  make 
an  analysis  of  the  evacuated  liquids.  The  omission  of  this  duty  led  to  a  very 
erroneous  opinion  on  the  part  of  some  eminent  physicians  in  the  case  of  the 
Duke  of  Praslin.  This  nobleman,  in  August  1847,  havihg  destroyed  his  wife, 
committed  suicide  by  taking  arsenic.  The  case  involved  many  remarkable 
points  in  reference  to  this  poiaon : — 1,  the  distinction  between  its  effects  and  the 
symptoms  of  common  cholera ;  2,  the  latest  period  at  which  well-marked  symp- 
toms appear  after  a  large  dose ;  3,  remission  and  apparent  recovery  with  sub- 
sequent death ;  4,  death  from  a  large  dose  after  the  period  of  six  days. 

The  Duke  was  arrested  early  on  the  Wednesday  morning;  the  symptoms  did 
not  appear  until  Wednesday  evening.  From  this  medical  fact,  as  well  as  from 
moral  circumstances,  there  can  be  no  doubt  that  the  poison*  was  taken  by  the 
deceased  shortly  before  their  occurrence,  and  while  he  was  under  arrest.  The 
symptoms  which  appeared  suddenly  on  Wednesday  evening  were, — incessant 
vomiting  and  purging  during  the  whole  of  the  night  and  the  following  day,  icy 
coldness  of  the  extremities,  thready  pulse,  and  great  prostration  of  strength.  It 
is  remarkable  that  there  was  an  absence  of  pain:  but  this  is  one  of  the  anoma- 
lous characters  of  arsenical  poisoning,  (see  p.  259.)  On  the  Friday,  there  was 
a  remission  in  the  symptoms  of  alvine  irritation, — a  condition  not  incompatibly 
with  irritant  poisoning,  (see  p.  44 ;)  but  the  cause  of  the  symptoms  would  have 
l)een  at  once  determined  by  an  analysis, — as  the  matters  vomited  just  before  the 
remission,  were  found  by  a  chemical  examination  subsequently  made,  to  contain 
arsenic.  In  reference  to  the  last  point,  it  is  a  common  error  to  suppose  that  a 
large  dose  of  arsenic  must  necessarily  destroy  life  rapidly  (ante.  p.  272.)  A 
case  occurred  at  Guy*s  Hospital  in  October  1847,  in  which  a  man  did  not  die 
until  the  seventh  day,  although  he  tiad  taken  a  teaspoonful  and  a  half  (220  grains) 
of  arsenic. 

Pages  78  and  81.  Oxide  of  Iron  and  Magnesia  as  antidotes  to  Arsenic, — M. 
Caventou  states,  that  the  arsenites  of  iron  and  magnesia  are  rendered  soluble 
and  therefore  poisonous  by  the  muriate  of  ammonia,  which  is  copiously  secreted 
from  the  mucous  membrane  of  the  stomach.  He  has  ascertained  that  the  arse- 
nites commonly  regarded  as  insoluble  are  readily  dissolved  by  this  alkaline  salt, 
which,  as  it  is  poured  out,  has  oflen  a  strongly  acid  reaction.  The  relatively 
solvent  power  of  a  saturated  solution  of  the  muriate  on  the  arsenites  is  indicated 
by  the  following  numbers :*^It  required  115  parts  of  the  muriate  to  dissolve 
arsenite  of  lime ;  330  parts  to  dissolve  arsenite  of  magnesia;  and  600  parts  to 
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dissolve  arsenite  of  iron.  Hence,  caeteris  paribus,  the  arsenite  of  iron  is  not  so 
readily  dissdved  as  the  other  two  arsenites.  The  dense  or  highly  calcined 
magnesia  of  the  shops,  is  less  efficacioas  than  the  lighter  varieties,  in  conse- 
quence of  the  greater  cohesion  of  its  particles.  (Gaz.  M^d.  Sept.  11,  1847, 
729.) 

Page  88.  ^fer^reatmeni  of  irriiant  poisonint^.-^A  jadicious  observsftion 
made  by  Dr.  uorfe  of  the  Middlesex  Hospital,  (Med.  Times,  Oct  2,  1847,  629,) 
reminds  me  that  I  have  not  laid  sufficient  stress  upon  one  part  of  the  after-treat- 
ment, when  an  individual  is  recovering  from  irritant  poisoning.  As  recovery  is 
almost  always  attended  with  an  inflammatory  condition  (^  the  alimentary  canal, 
•^often  increased  by  too  frequent  administration  of  irritant  emetics,  such  as  sul- 
phate of  zinc,  the  patient  should  not  be  allowed  to  overload  the  stomach  with 
liquid  or  solid  food.  Lilce  an  inflamed  eye,  the  organ  requires  repose.  In  order 
that  its  functions  should  be  re-established.  If  there  be  intense  thirst  after  the 
danger  from  the  primary  effects  of  tlie  poison  is  over,  a  small  quantity  of  barley- 
water  or  some  bland  mucilaginous  liquid  should  be  given  occasionally.  It  is 
better  that  the  thirst  should  be  borne,  than  that  an  inflamed  or  an  irritated  organ 
should  be  distended  with  a  pint  or  a  quart  of  fluid  at  intervals  of  a  few  minutesi 

Page  162.  Immediate  occurrence  of  eymptomM  in  poiioning  by  tiJphurie 
add. — In  a  case  tried  at  the  York  AssizQS  in  July  1846,  a  man  was  convicted 
of  the  murder  of  his  infant  child  by  the  administration  of  oil  of  vitriol.  The  moral . 
circumstances  showed  that  the  poison  had  been  procured  by  the  prisoner;  that 
the  infant  was  not  likely  to  have  taken  it  itdelf ;  and  although  the  child  had  been 
frequently  fed  during  the  evening,  tlie  commencement  of  the  action  of  the  poison 
was  traced  to  a  few  minutes  during  which  the  child  was  left  alone  in  the  care  ot' 
the  prisoner.  Here  the  medk:al  evidence  had  a  very  important  bearing,  for  It 
was  most  properly  insisted  that  the  efiects  caused  by  oil  of  vitriol  are  almost  in- 
stantaneous, and  admit  of  no  delay  in  their  production.  The  prisoner's  defence 
was,  that  he  was  quite  innocent  of  the  charge,  and  that  l>e  had  neither  bottle, 
nor  spoon,  nor  any  thing  else  in  the  house ;  that  he  put  the  child  into  the  crib,  and 
that  it  began  to  vomit ;  that  its  mother  came  down  stair8,-*he  said  the  child  was 
then  throwing  up  something,  and  he  went  for  a  doctor.  The  prisoner  was  con- 
victed, and  executed.  The  reader  will  here  perceive  that  the  administratioa 
was  cleariy  brought  home  to  the  prisoner  by  this  well-known  eflfect  of  the  mine- 
ral acids  in  producing  symptoms  immediately.  Had  the  poison  been  arsenic, 
the  proof  of  administration  would  have  foiled ;  because  this  poison  may  give  rise 
to  symptoms  within  a  very  variable  period,  sufficient  to  have  included  one  or 
more  of  the  meals  which  the  child  had  made  in  the  course  of  the  evening. 

Page  164.  Retention  of  volition  and  coneciomnees  in  poitonin^  by  eu^ 
phvrie  acid, — Mr.  Porter  mentions  the  case  of  a  girl,  who,  after  having  swal*. 
lowed  a  quantity  of  concentrated  sulphuric  acid,  sat  quietly  down  to  tea  with 
some  friends,  although  the  quantity  of  acid  taken,  was  so  great  as  to  cause  death 
in  a  few  hours.  Another  case  is  related,  in  which  a  man  took  a  second  dose  of 
the  same  acid,  because  he  thought  the  first  might  not  be  sufficient  (Med.  •Chir. 
Rev.,  vol.  xxviii.  p.  399.) 

Page  166.  On  the  action  of  concentrated  evlphuric  acid  on  the  mouth  ^- 
In  the  text  it  is  stated.  In  reference  to  the  case  of  Thomas,  that  the  feet  of  there 
being  no  marks  of  injury  In  the  cavity  of  the  mouth,  is  no  proof  that  sul- 
phuric acid  has  not  been  swallowed.  The  counsel  for  the  prisoner  contended 
that  a  poison  so  strong  and  disagreeable  could  not  be  got  down  the  throat  of  an 
infent,  without  leaving  some  Ul-effect  behind  in  the  mouth.  The  jury  believed 
this  statement,  and  returned  a  verdict  of  acquittal !  In  addition  to  the  French 
case,  quoted  at  page  164,  whtoh  of  itself  proves  that  the  assumption  is  untrue 
and  contrary  to  medksal  experience,  it  may  be  proper  to  direct  the  attention  of 
the  reader  to  another,  a  report  of  which  has  been  put>lished  by  Dr.  Chowne 
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atnce  this  part  of  the  work  was  printed  off.  A  woman,  set  52»8waDowed  from 
a  cup,  about  a  tablespoonful  of  stong  sulphuric  acid.  She  informed  Dr.  Chowne  • 
that  she  was  <* strangled"  the  momenf  it  got  into  her  throat,  and  she  fell  to  the 
ground.  The  usual  symptoms  appeared,  and  she  died  in  two  day&  "^  The 
mucous  membrane  of  the  cheeks,  gums^  and  tongue^  was  not  excoriated  at  any 
part.''  (Lancet,  July  10, 1847,  p.  36.)  It  will  be  seen  from  this  statement  that 
even  concentrated  sulphuric  acid  may  pass  through  the  mouth  without  neces- 
sarily leaving  "any  traces  of  unfairness;**  and  yet  the  absence  of  these  marks  in 
Tlioma's  case,  was  actually  taken  as  a  proof,  not  only  that  sulphuric  acid  (al- 
though diluted)  had  not  been  swallowed,  but  that  the  corrosion  of  the  oesopha- 
gus, stomach,  and  intestines  depended  on  natural  causes! 

The  case  related  by  Dr.  Chowne  establishes  also  another  important  fact, 
namely,  that  symptoms  are  tmme(/ta/6/y  perceived,  although  the  mouth  may  not 
be  chemically  corroded  by  the  poison.    Tht  woman  felt  strangled  so  soon  as. 
the  acid  had  reaclhed  her  throat. 

Page  210.  Recovery  from  large  doses  qf  oxalic  acid, — Another  case  has 
been  lately  published  by  Dr.  Barham,  in  which  a  woman,  et.  37,  swallowed  an 
*  ounce  of  oxalic  acid,  and  recovered  in  about  eleven  days.  Ten  minutes  after 
taking  the  poison  she  vomited  copiously.  There  was  coldness  of  the  surface, 
followed  by  tenderness  of  the  abdomen,  frequent  vomiting  and  detirium;  but  the 
whole  of  these  symptoms  disappeared  gradually.  (Prov.  Med.  Jour.  Oct.  6» 
1847,  pi  644.) 

Page  221.  Poisoning  by  vinegar, — A  case  has  been  recently  published 
by  Dr.  David,  of  Montreal,  in  which  it  is  alleged  a  woman  swallowed  a  quart  of 
common  vinegar  with  suicidal  intention,  "^hen  seen,  three  hours  afterwards, 
)3he  was  covered  with  a  cold  perspiration ;  trembling  from  head  to  foot ;  counte- 
nance wild ;  pupils  dilated ;  breathing  hurried  and  laborious ;  pulse  96,  and  full ; 
abdomen  much  distended,  and  great  pain  at  the  scrobieulus  cordis.  She  had,no 
pain  or  constriction  in  the  throat  or  fences,  but  suffered  from  intense  thirst, — to 
relieve  which  she  had  drunk  large  quantities  of  cold  water.  There  were  slight 
efforts  at  vomiting:  stie  was  unconscious  of  all  around  her.  An  emetic  of  sul- 
phate of  zinc  was  given,  followed  by  carbonate  of  magnesia.  The  liquid  ejected 
from  the  stomach,  smelt  strongly  of  vinegar.  In  about  six  hours  the  symptoms 
had  abated,  and  the  woman  intimately  did  well.  (Dublin  Med.  Press,  Oct.  13, 
1847,  p.  234.) 

Page  231.  Doses  of  the  iodide  of  potassium. — This  salt  has  been  given  in 
very  large  doses  in  cases  of  syphilis,  without  producing  any  serious  conse- 
quences. M.  Payen  has  prescribed  as  much  as  sixty  grains  a  day,  while 
Ricord  has  carried  the  dose  to  one  hundred  and  thirty-five  grains  a  day.  Some 
information  on  this  subject  will  be  found  in  the  British-American  Journal, 
•  July  1847,  page  69. 

Page  259.  Is  arsenic  an  accumulative  poison? — A  case  has  been  lately 
published  by  Dr.  Hooper,  which  is  of  some  interest  in  reference  to  this  ques- 
tion. (Med.  Times,  Aug.  21, 1847.)  A  gentleman,  set  54,  afHicted  with  palsy, 
'was  recommended  by  his  physician  to  take  arsenic  medicinally.  He  took 
five  minims  three  thnes  a  day,  and  continued  this  practice  from  October  to  the 
24th  of  the  following  June,  when  he  consulted  Dr.  Hooper  respecting  ap  attack 
of  ophthalmia.  He  was  at  once  ordered  tp  discontinue  the  arsenic.  Dr. 
Hooper  calculated  that  in  eight  months  and  a  half  this  gentleman  had  swal- 
lowed in  small  doses  no  less  than  sixty-four  grains  of  arsenious  acid !  t.  e, 
enough  to  kill  thirty  adult  persons..  If  arsenic  were  really  possessed  of  accu- 
mulative properties,  it  does  not  appear  probable  that  the  J)atient  would  have 
survived  for  so  long  a  period.  The  poison  was  probably  eliminated  so  rapidly, 
that  but  a  small  quantity  was  retained  at  any  time  within  the  system.  It  was 
.  quite  sufficient,  however,  to  produce  that  peculiar  train  of  symptoms  indicative 
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of  chrome  poi«Dning  by  arsenic >^.  e,  headaeh,  drowsiness,  nausea;  an  inex- 

f>res8ible  feeling  of  languor  and  prostration ;  pulse  90  to  100 ;  increased  paral- 
ysis ;  muscular  tremors  affecting  the  lower  jaw,  back,  neck,  and  arms ;  oph- 
Uialmia,  accompanied  by  cedema  of  the  conjunctiva  and  erythema  of  the  face ; 
want  of  sleep,  and  irritation  of  the  fauces,  larynx,  and  trachea.  Under  these 
symptoms  the  patient  graduaUy  sank,  and  died  on  the  13th  September. 

We  have  here  all  the  characters  of  slow  poisoning  by  arsenic,  indicated  by 
wasting  fever  and  general  derangement  of  me  bodily  functions.  The  effects 
of  the  Aqua  Toffana  were  very  similar  to  these.  Individuals  to  whom  this 
liquid  w^  administered  died  without  ^e  slightest  suspicion  of  the  cause  of 
death  being  excited.  The  case  proves,  what  was  disputed  in  that  of  LticosU^ 
«— t.  e,  that  arsenic,  given  in  small  doses,  does  not  accumulate  in  the  system, 
and  then,  without  any  increase  of  dose,  suddenly  give  rise  to  all  the  well 
marked  symptoms  of  acute  poisonmg.  An  occurrence  of  violent  symptoms 
of  alvine  irritation  would  always  justify  the  inference  that  another  and  a  larger 
dose  had  been  taken  shortly  before.  It  would  be  advisable  in  these  cases  to 
collect  the  urine  of  tlie  patient  for  several  successive  days,  and  then  submit  it . 
to  analysis.  This  might  be  easily  done,  and  a  diagnosis  obtained  without  any 
suspicion  being  excited  in  die  mind  of  the  administrator. 

Page  2T7.  The  nmrnnnio-anlphafe  of  copper  as  a  le^t  for  arsenic, — The 
▼arious  methods  of  identifying  the  precipitate  as  arseniff  of  copper  have  been 
fully  explained  in  the  text.  It  has  been  lately  announced  by  Dr.  GaUell,  (Lan- 
cet, Oct.  9,  1847,  p.  386,)  **  that  prussiate  of  potash  constitutes  an  excellent 
test  for  arsenite  of  copper,  with  which  it  strikes  a  blood-red  colour.  TfaiB 
statement  was  also  publicly  made  at  an  inquest  lately  held  in  Cambridgeshire. 
According  to  my  observation,  the  prussiate  of  potash  is  a  test  for  oxiiie  nf  cop" 
jitfr,«and  not  for  nrsenife  of  copper.  Thus  the  subchloride,  tlie  subacetate, 
and  other,  insoluble  salts  of  copper  are  equally  turned  red  by  the  supposed 
test.  Hence  it  cannot  enable  us  to  distinguish  the  arsenite  from  the  other 
insoluble  salts  of  copper. 

Page  283.  Dipo^ta  of  arsenic  and  anfimony.^^ln  addition  to  the  process 
described  in  the  text,  it  may  be  proper  to  state  that  various  other  methods 
have  been  proposed  to  distinguish  arsenical  from  antimonial  deposits  obtained 
by  Marsh's  apparatus.  This  is  the  more  necessary,  since  at  some  recent 
tnals,  questions  on  the  subject  have  been  put  to  scientific  witnesses.  The  fol- 
lowing is  an  extract  from  the  evidence  of  Mr.  H.  H.  Watson  in  the  case  of 
the  Queen  v.  Johnson^  Liverpool  Lent  Assizes,  1847.  The  examinatioa 
turned  upon  the  detection  of  arsenic  in  the  tissues  by  Marsh's  process : — **  I 
tried  experiments  with  the  metallic  deposits,  by  applying  chloride  of  lime  to 
those  obtained  by  Marsh's  process  on  glass  and  porcelain,  which  removed 
them.  That,  together  with  the  other  results,  indicates  that  the  metallic  deposit 
IS  not  antimony,  and  that  it  is  arsenic.  From  my  own  experience  and  know* 
ledge  I  shoukl  say  it  was  arsenic,  though  I  cannot  say  chloride  of  lime  wi& 
liot  remove  other  substances  besides  arsenic.  It  will  not  remove  antimony. 
I  also  exposed  some  of  these  metallic  deposits  on  glass  to  a  temperature  rangii^ 
from  355  to  565  degrees,  by  which  they  were  volatilized  and  left  the  g&ss. 
This  is  another  proof  that  the  metal  is  not  antimony,  but  arsenic ;  antimony 
does  not  volatilize  at  the  temperSture  mentioned,  but  remains  permanent,  while 
it  is  one  of  the  properties  of  arsenic  to  become  volatilized  at  that  temperature. 
Some  of  the  slips  of  copper  on  which  I  had  got  a  strong  steel-like  metallic 
deposit  by  Reinsch's  test,  were  exposed  to  heat  in  a  glass  tube:-- the  metallic 
deposit  became  oxidized,  and  deposited  itself  higher  up  in  the  tube.  That 
oxide  I  afterwards  boiled  in  some  distilled  water,  and  tried  again  in  the  ammo- 
niaeal  nitrate  of  silver,  ammoniacal  sulphate  of  copper,  and  sulphuretted  hydro- 
gen«  and  they  gave  the  same  precipitates  as  before,  from  which  I  concmded 
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that  the  irater  contftined  aneniouB  acid.  I  have  no  dtmhi  that  the  body  I  saw 
exhumed,  contained  arsenic.  I  cannot  say  how  much—perhaps  not  more 
than  a  grain,  if  so  much,  in  the  nineteen  ounces  of  intestines  I  operated  upon." 
There  can  be  no  doubt  from  this  statement  that  arsenic  was  clearly  and  satis* 
factorily  detected.  In  reference  to  this  evidence  on  the  distinction  between 
/  arsenic  and  antimony,  the  learned  judge  made  the  following  remarks  in  his 
charge  to  the  jury :  ^'  the  application  of  chloride  of  lime  proved  that  the  metallic 
substance  found  in  the  body  was  not  antimony  because  it  vanished,  but  it  did 
not  prove  that  it  was  arsenic,  because  that  test  mis^ht  apply  to  some  other  sub* 
stance^  It  is  a  negative  test  as  to  antimony;  but  it  is  an  affirmative  test  as  to 
arsenic  or  some  other  metallic  tubUance,^^  I  would  beg  to  observe  that  there 
is  here  a  complete  misapprehension  as  to  the  application  of  tlie  test.  The 
real  point  to  be  considered,  is  not  as  represented  by  his  lordship,  what  oiher 
metallic  substance  besides  arsenic  will  or  will  not  be  dissolved  by  chloride  of 
lime,  but  what  other  metallic  substances  there  are  besides  an/hnony  which  will 
combine,  with  hydrogen  to  form  an  inflammable  gas  and  become  deposited  on 
fflass  in  a  form  to  be  mistaken  for  arsenic!  The  object  of  the  analyst  is  to 
draw  a  clear  distinction  between  these  two  metals,  which  alone  are  deposited, 
and  are  likely  to  be  confounded  in  the  preliminary  process.  He  may  hold 
himself  perfectly  indifferent  as  to  the  effects  of  chloride  of  lime,  or  any  of  the 
processes  used  for  this  distinction,  upon  all  other  bodies  in  chemistry.  When 
it  is  proved  that  there  is  any  metal  besides  arsenic  and  antimony,  which  can 
be  thus  deposited  on  glass  from  Marsh's  apparatus,  it  will  then  be  time  to  con* 
eider  how  far  the  process  employed  may  be  safely  trusted.  This  mode  of 
placing  the  facts  before  the  jury,  could  lead  to  no  other  inference  than  that  (he 
substance  which  was  conclusively  proved  to  be  arsenic,  (by  the  use  of  chloride 
of  lime,  takeri  together  vnth  its  mode  of  deposition)  was  not  arsenir^  but  that  it 
might  have  been  ''some  other  metallic  substance."  Thus  the  evidence  of  the 
presence  of  the  poison,  which  to  all  chemists  must  be  clear  and  satisfactory, 
was  placed  under  a  degree  of  doubt  which  a  proper  and  scientific  view  of  the 
facts  does  not  warrant! 

M.  Cottereau  gives  the  following  summary  of  the  numerous  processes  which 
are  open  to  the  analyst  for  making  a  chemical  distinction  between  these 
deposits.     (Journal  de  Chimie,  1846,  330.) 

1.  The  action  of  Heatf  which  volatilizes  the  arsenical  stain  with  a  garlic 
odour,  while  the  antimonial  stain  is  fixed*  [This  is  not  a  satisfactory  method 
when  the  deposits  are  small.] 

2.  The  action  of  Chloride  (hypochlorite)  of  soda^  or  chloride  of  lime.  This 
dissolves  the  arsenical  but  leaves  unchanged  the  antimonial  deposit.  This 
method  was  first  suggested  by  Bischofi*. 

3.  The  aotion  of  cold  nitric  acidj  and  the  application  of  nitrate  of  silver  or 
sulphuretted  hydrogen  gas  to  the  residue  obtained  by  evaporating  the  acid 
liquid  to  dryness.  [This  is  the  plan  reconMnended  in  the  text,  nitromuriatic 
being  substituted  for  nitric  acid ;  and  nitrate  of  silver  being  employed  as  the 
test.  The  operation  may  be  completed  in  less  than  three  minutes,  and  the 
results  are  free  from  any  chemical  objection. 

4.  The  action  of  Iodine  vapour,  which  causes  the  arsenical  deposit  to  dis- 
appear, the  iodide  of  arsenic  being  subsequently  indicated  by  a  deep  yellow 
colour  from  the  action  of  a  current  of  sulphuretted  hydrogen  gas  upon  the 

'  residue.  [This  method  was  first  proposed  by  Lassaigne.]  The  experiment 
may  be  conveniently  performed  by  inverting  a  watch^lass,  holding  the  sus- 
pected stain,  over  another  containing  a  few  grains  of  iodine.  The  vapour  at 
common  temperatures  produces  widi  arsenic  a  deep  citron-yellow  cokmred 
oompound,  iodide  of  arsenic, — while  the  antimottial  stain  under  similar  circum- 
stances, is  turned  of  a  deep  oiange  or  vermilion  xed  eolo«r.    It  has  been 
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fbrth^r  suggested  by  LaBsaignc  that  hydriodic  acid  contaimng  lodifae,  or  an 
alcoholic  solotion  of  iodine,  immediately  dissolves  the  arsenical  stain,  leaving 
a  yellow  deposit  on  evaporation,  while  with  antimony  there  is  no  immediate 
action, — the  stain  is  slowly  dissolved,  and  leaves,  by  evaporation,  a  vermilion 
red  coloured  residue.  (Journal  de  Chimie,  1846,  p.  16.)  According  to  my 
experiments  this  process  is  unsatisfactory:  tfie  results  are  slow,  and  they  have 
after  all  only  a  relative  value. 

5.  The  action  of  Hi/drosufphure(  of  ammonia,  which  dissolves  the  antimo- 
nial  deposit  and  often  detaches  that  of  arsenic  in  scales.  [This  is  a  useful 
test,  because  it  has  a  direct  action  on  antimony.]  Dr.  Gny  has  recently  sug- 
gested that  the  mixture  should  be  evaporated,  when,  if  the  stain  be  antimony, 
the  residue  will  be  orange-red  :  if  arsenic,  yellow.  (Med.  Times,  July  17, 
1847,  411,)  Care  must  bj  taken  not  to  use  an  alkaline  persulphuret ;  for  the 
excess  of  sulphur  left  on  evaporation  gives  a  yellow  colour  with  an  antimonial 
stain.  In  employing  this  process  it  is  always  advisable  to  test  the  coloured 
residue.  The  sesquisulphuret  of  antimony  is  dissolved  by  strong  muriatic 
acid,  and  not  by  ammonia, — that  of  arsenic  by  ammonia  and  not  by  muriatic 
acid.  (See  pages  278,  393.)  Further,  the  muriatic  solution  of  antimony 
added  to  water  produces,  under  proper  precautions,  a  white  precipitate  of  sub- 
chloride  of  antimony.     (See  page  395.) 

6.  The  action  of  Chhriijie,  which  causes  the  arsenical  stain  to  disappear, — 
the  deposit  being  again  rendered  yellow  by  a  current  of  sulphuretted  hydro- 
gen. [This  is  not  satisfectory,  because  the  chlorine  of  the  chloride  of  arsenic 
may  cause  a  separation  of  Sulphur.] 

7.  M.  Cottereau  recommends,  in  preference  to  all  these  methods,  the  expo- 
sure of  the  stain  to  thfe  vapour  of  Phosphorus.  This  may  be  done  by  cutting 
the  phosphorus  in  small  pieces  and  employing  it  like  iodine,  (See  4,  supra.) 
!n  a  few  hours  the  arsenical  stain  entirely  vanishes, — that  of  antimony  re- 
mains. Heat  accelerates  the  action,  and  arsenic  may  be  detected  in  the  residue 
by  a  current  of  sulphuretted  hydrogen  gas.  [This  difference  of  action  here 
fjescribed  is  very  apparent,  but  it  requires  some  hours.] 

8.  M.  Boutigny  advises  that  the  following  points  should  be  successively  ob- 
served in  order  to  identify  an  arsenical  stain: —  I,  its  iron-grey  lustre;  2,  its  so- 
lution in  diluted  nitric  acid  by  heat;  3,  the  formation  of  a  yellow  sulphuret  by 
sulphuretted  hydrogen;  4,  by  this  sulphuret  forming  a  colourless  solution  with 
ammonia;  5,  by  its  being  again  turned  yellow  on  touching  it  with  muriatic 
acid.  This  experiment  may  be  performed  by  throwing  the  ammoniacal  aolu- 
\\ox\  on  a  red-hot  platina  capsule,  so  as  to  produce  the  spheroidal  condition;  6,  the 
alliaceous  odour.     (Journal  de  Chimie,  1846,  page  10,  and  page  446.) 

For  reasons  already  assigned,  the  process  which  appears  to  me  preferable  for 
simplicity,  rapidity,  and  certainty,  is  that  described  in  the  text  (p.  394,  28t,)  and 
under  3.  It  answers  as  well  when  the  analyst  has  to  deal  with  a  mixed  stain 
of  arsenic  and  antimony,  (a  difficulty  left  untouched  in  nH>8t  of  the  above 
methods,)  as  with  a  stain  of  either  metal  separately. 

Page  293. .  OrJUa^s  new  proctsu  for  arsenic  in  lissues, — ^The  method  lately 
proposed  by  Orfila  consists  in  bruising  up  about  eight  ounces  of  the  liver,  or 
ether  organ,  with  a  sufficient  quantity  of  water  to  make  the  whole  perfectly 
]k]uid.  A  strong  current  of  chlorine  gas  is  then  passed  into  the  liquid,  for  seven 
or  eight  hours.  A  kind  of  frothy  coaguhim  of  animal  matter  is  thereby  formed: 
this  is  alk)wed  to  subside,  and  in  about  twelve  hours  the  supernatant  Ikiuid  is 
filtered  ofi^  boiled  to  expel  the  excess  of  chlorine,  and  then  examined  by  Marshes 
apparatus.  If  well-marked  arsenical  deposits  be  not  procured,  the  solid  residue 
Js  decomposed  by  boiling  with  strong  nitric  ackl«  and  the  whole  of  the  arsenic 
is  then  obtained  in  the  evapomted  residue,  as  arsenic  acid ;  this  may  be  dis- 
solved in  distilled  water  and  testad.  One^thJrdcf  the  liver  of  the  Duke  of  Fradin 
gave,  by  this  method,  an  abundance  of  arsenic. 
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In  the  oOeM  tnaljrsis  fta  the  cue  of  the  Doke  of  Frariin/tiito  prooees  wee 
pamed ;  but  coooentrated  and  pore  sulphario  add  wh»  employed  to  dealrojr 
the  chlorinated  organic  matter,  instead  of  nitric  acid,  as  recommended  bf  Orfila. 
II  was  remarlwd  that  the  addition  of  sulphuric  add  caused  an  abundant  evolu- 
tion of  muriatic  acid  vapour  and  of  sulphuretted  hjrdrogen  gaf,  (Ann.  d*H/g« 
Oct.  1847,  4O40 

I  find  it  very  difficult  to  reduce  the  liver  to  a  pulp  with  water ;  but  by  cutting 
the  oi^gan  into  fine  pfeces,  the  chlorine  converts  the  whole  Into  a  soft,  white, 
pasty  mass,  and  fixes  the  arsenic  at  once  as  arsenic  add.  This  appears  to  me 
to  be  Che  chief  advantage  of  the  new  plaa 

Page  298.  Arsenic  in  ihe  earth  of  cemet^ies^^-^The  earth  of  the  churchyard 
In  which  Johnson  was  buried  has,  since  the  remarks  in  the  text  were  written, 
been  analysed  by  Mr.  Watson.  This  gentleman  informs  me  that  he  procured  a 
pound  of  earth  at  the  depth  of  two  yards  (the  depth  of  Johnson's  grave,)  and  at 
the  distance  of  two  and  a  half  yards  from  the  foot  of  the  grave,  aikl  submitted  it 
to  analysis  by  a  process  similar  to  that  descrit>ed.  The  result  was  that  no  /race, 
4if  arsenic^  either  in  a  soluble  or  insoluble  form,  was  discovered.  The  prisoneR 
appears  to  have  been  acquitted  chiefly  on  the  assumption  that  the  earth  did  not 
only  contain  arsenic,  but  that  this  arsenic  was  in  a  slate  to  be  dltedved  by  rain 
water,  and  washed  into  the  body !  A  few  questions  put  to  the  witness  who 
made  the  analysis,  would  have  shown  that  this  was,  under  the  drcumstances, 
an  inadmissible  assumption.  Although  ttie  evidence  of  Mr.  Watson  was  so 
materially  afiected  By  the  result,  no  questions  were  put  to  him  on  the  subject 
dther  by  the  learned  judge  or  counsel.  The  quantity  of  arsenic  found  in  the 
body  was  smaH,  but  absorbed  arsenic  is  never  found  excepting  in  small  quantity 
(see  p.  1 17;)  and  in  Johnson*s  case,  as  in  all  others,  the  lynalysis  was  limited  to 
the  clear  demonstration  of  iYn^preBtnce  of  the  poison.  A  portion  of  the  soft  parts 
(nineteen  ounces)  only  was  examined ;  and  it  caqnot  be  regarded  as  indispensa- 
ble  to  chemical  evidence,  that  every  molecule  of  poison  contained  in  every  organ 
and  tissue  of  the  body,  should  be  extracted  on  these  occasions.  The  soft  tissues 
not  examined,  in  the  case  of  Johnson,  probably  contained  just  the  some  proper* 
tion  of  arsenic  as  those  which  were  analysed ;  although  the  Court  appears  to 
have  adopted  ttie  view  that  there  was  no  more  il^rsenic  in  the  whole  body  than 
that  produced  from  less  than  a  pound  ^nd  a  half  of  the  visceral  , 

Arsenic  is  contained  in  nearly  all  specimens  of  brass  and  iron  and  when 
nails  of  these  metals  are  used  for  coffins,  it  would  be  just  as  reasonable  to 
assume  that  the  poison  found  in  an  exhumed  body,  was  derived  from  them,  as, 
under  the  circumstances  proved  in  this  case,  that  it  was  derived  from  the  earth 
around  the  grave.  In  reference  to  Mr.  Watson's  exclusion  from  Court,  I  have 
been  since  informed  by  this  gentleman,  that  before  the  trial,  it  was  ordered  that 
no  witness  should  be  allowed  to  be  in  Court  until  called  for;  and  as  no  special 
exception  was  made  in  his  Ikvour,  he  did  not  thinic  himself  justified  in  entering. 

Page  310.  Poisonins^  by  the  vafkour  of  mercury.-*  Although  metalfic  mercury 
is  not  poisonous,  yet  when  it  is  respired  in  the  state  of  fine  vapour,  it  enters  the 
body  through  the  lungs,  and  is  then  capable  of  producing  serious  symptoms,  and 
even  death.  Mercury  may  pass  into  vapour  at  all  temperatures :— >at  about  80^ 
it  is  rapidly  diffused  in  the  most  finely  divided  state,  a  fact  illustrated  in 
Daguerreotype  art  by  its  depositiott  on  polished  silver.  In  all  the  trades  in  which 
mercury  is  handled,  it  may  thus  penetrate  into  the  system.by  slow  degrees. 
The  chronic  effects  are  manifested  by  tremors  and  paralysis  of  the  limbs, — a 
state  called  shaking  palsy, — vertigo,  loss  of  memory,  disturbance  of  the  intellec- 
tual faculties,  salivation  and  ulceration  of  the  mouth,  colic,  general  emaciation, 
and  death.  A  blue  line,  as  in  chronic  poisoning  by  lead,  may  be  found  aroiin  I 
the  edges  of  the  gums.  Water*gilders^  and  the  manufacturers  of  looking  glasses, 
barometers,  and  thermpmetersi  are  very  subject  to  these  disorders*    The  fre- 
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qtiMit  contact  of  m^rctity  with  the  hahd8»  may  tuffioe  to  prodoce  thau  hi  a 
Siodified  degree.  A  sitigular  medieo-legai  caae,  in  refereDce  to  the  noxioQa 
effects  t>r  mercurial  vapovr,  is  reported  by  M.  ChevaJIier.  (Ann.  d'Hyg.  1841, 
i.  389.)  It  was  alleged,  in  this  case,  tftiat  two  children  had  suffered  senooaiy  in 
health,  in  conseqpenoe  of  the  distillation  of  mercury  being  carried  on  in  an 
apc^rtment  below  that  Iq  which  they  lived.  They  had  general  tremors  and 
other  symptoms  indicatiye  of  merouriai  action ;  but  there  was  no  aaHvation.  It 
has  been  remarked  that  those  wlia  are  subject  to  the  shafting  palsy  are  sot  Tery 
liable  to  become  salivated.  M.  Chevallier  detected  mercury  in  the  dnst  of  the 
apartments  on  all  the  floors  of  the  house;  and  his  condusion  was,  that  the 
disordered  health  of  the  childi^en  wis  certainly  due  to  these  mercurial  emana- 
tions. • 

One  of  the  most  remarkable  instances  of  the  noxious  effects  of  mecurial 
▼apour,  was  observed  in  the  ease  of  the  Trwmph,  while  conveying  a  cargo  of 
quicksilver  off  Cadiz,  in  April  1800«  By  some  accident  the  leathern  bags 
containing  the  metal  burst,  and  three  ions  of  quicksilver  were  dispoved  throng 
the  vessel.  The  crew  soon  began  to  aufier  from  aalivatioa,  partial  paralysis, 
and  disorders  of  the  bowels.  In  three  weeks  no  less  than  two  hundred  mea 
were  salivated.  Tw«  men  died  from  excessive  salivation :  one  had  previously 
lost  his  teeth,  and  his  cheeks  were  in  a  gangrenous  condition :  the  other  had 
also  lost  the  whole  of  his  teeth,  the  greater  part  of  his  tongue,  and  at  the  time 
of  his  death  the  lower  lip  was  in  a  state  of  gan^ene.  The  interior  of  the  ship 
Vas  covered  with  a  black  powder,  and  the  copper  bolts  were  menmrialized* 
The  vapour  proved  fatal  to  the  animals  on  board;  for  nearly  all  the  poultry, 
sheep,  pigs,  mice,  goats,  cats  and  dogs,  and  even  a  canary  bird,  died  from  its 
influence.     (Paris,  Med.  Jur,  ii.  461.) 

Great  danger  is  always  to  be  apprehended  when  any  operations  with  me- 
tallic mercury  are  carried  on  in  small  and  ill-ventilated  apartments,  heated  to 
a  temperature  above  70^,  The  best  test  for  the  detection  of  these  vapours,  is 
the  suspension  of  a  piece  of  pure  gold  leaf  in  the  apartment.  If  mercury  be 
present  this  will  become  slowly  whitened  by  amalgamation. 

Page  352.  Iodide  of  pntaseium  as  a  Uet  for  /e/rrf.— A  statement  has  been 
lately  circulated  in  some  of  the  medical  journals,  that  this  «alt  is  an  unsatis- 
factory test  for  lead,  because  it  has  the  property  of  redissolviog  the  yellow 
jodide  of  lead.  The  facts  stated  in  the  text,  will  show  that  it  will  without 
^difficulty  detect  a  very  small  portion  of  acetate  of  lead ;  and  at  page  354,  a 
case  is  mentioned,  where  minute  traces  of  lead  were  easily  detected  in  the 
incinerated  liver  by  the  aid  of  this  test  Mr.  Herapatii,  Jun«  states,  that  a 
small  quantity  of  acetic  acid  added  to  the  liquid,  increases  its  power  as  a 
Teagent.  I  do  not  find  that  it  possesses  any  perceptibly  solvent  action  on  die 
precipitate  in  neutral  sol«tions  at  common  temperature;  but  if  the  iodide  of 
potassium  contain  any  potash  or  carbonate  of  potash,  or  if  the  salt  of  lead  be 
•diffused  through  a  large  ^fuanti^  of  water,  or  dissolved  in  strong  muriatic  acid, 
the  precipitate  will  either  not  be  produced,  or  it  will  be  formed  and  imme- 
<liately  redissolved.  The  iodide  of  lead  is  to  a  certain  extent  sohible  in  boiling 
-water,  and  even  when  it  is  not  entirely  dissolved,  its  yellow  colour  is  destroyed 
at  212^. 

Page  361,  Bhtmess  of  the  gxims  in  ^m^oning  by  lead^ — in  the  text  it  is 
stated  that  mercurial  preparations  cause  this  app)eaTance  -at  ibe  edges  of  the 
gums.  Dr.  Branson,  of  Sheffield,  has  observed  a  shnilser  blue  tine  in  patients 
taking  Nitrate  of  silver;  and  he  considers  it  a  lair  critenon  of  the  introduction 
of  this  metal  into  "the  system,  so  as  to  render  it  a  means  of  avoiding  discoloura- 
tion of  the  skip. 

Page  889.  Fatal  effects  of  tartar  emetic  vpon  yottng'  cAt7rfr«i.— The  fiwHs 
mentioned  in  the  text,  as  resulting  from  the  experience  of  Mr.  Noble  and  Mr. 
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Goodkd;  hare  been  tBceoAf  eonfinoed  by  the  obeermtioBe  of  French  practi- 
tioiien.  Three  quarters  of  a  grain  of  tarter^metie  were  prescribed  for  a  slight 
netric  disorder^  in  the  case  of  an  infant  recoreriag  from  measles.  The  child 
died  in  an  hour.  A  similar  dose  vas  prescribed  for  another  child  of  the  same 
psrents:  violent  vomiting  and  purging  ireperrened,  and  this  case  also  ended 
litally .  hk  A  third  ihstance  of  a  girl,  st.  4,  attadied  with  hooping  cough,  onfr- 
4hird  of  a  grain  given  in  divided  doses,  produced  very  alarming  effects,  which 
only  disappeaied  by  disomtinuing  the  mediciae.  In  a  fourSi  ease,  the  re- 
eovery  of  the  child  from  a  dose  of  tartar-emetie,  was  followed  by  desquamation 
of  the  cuticle.  (Journal  de  Chimie,  Septembre  1847, 471.)  It  is  unfortunate 
that  the  pafrticuUrs  of  these  cases  are  not  more-  fully  given. 

Page  42&  Rteovery  from  a  large  dose  of  Crolon  oU. — Dr.  Cowan  quotes 
Ihe  following  case  of  poisoning  by  croton  oil  in  his  Retrospective  address  :-^ 
A  teaspooniul  wiis  administei^  by  mistalce  to  a  child  four  years  old,  who  had 
previously  eaten  a  hearty  meal  of  bread  and  milk.  In  five  minutes  the  child 
was  seized  with  violent  vomiting  «nd  purging,  soon  followed  by  alarming 
prostration.  Under  the  use  of  warm  fomentations,  and  free  libations  of  milk 
snd  mucilage,  the  child  was  convaleaeen't  in  two  days.  (Pro v.  Trans.  N.  S. 
i.  121.)  The  recovery  was  here  probably  due  to  the  oil  having  been  taken 
.on  a  full  stomach,  and  to  early  vomiting.  Dr.  Cowan  states,  that  he  has  known 
similar  symptoms  follow  the  administration  of  half  a  drop  to  an  adult. 

Page  429.  Poisoned  bread. — K  case  is  mentioned  in  the  Gazette  M^dicale, 
f4  Septembre,  1847,)  in  which  a  Targe  quantity  of  brown  bread,  baked  two 
4ays  previously,  spontaneously  acquired  unwholesome  properties  by  the  rapid 
growths  in  it  of  «  peculiar  kind  of  ftingus— the  Oidium  Jiuraniiacum,  The 
unwholesome  portions  were  indicated  by  lai^e  white  patches  contrasting 
strongly  with  the  brown  colour.  These  patches  had  the  nauseous  odour  of 
poisonous  fungi,  and  became  yellow  when  heated  to  about  114°.  The  ap« 
.pearance  of  the  bread  led  to  its  being  rejected  as  food. 

Page  437.  Ponhmorlem  oppearancfit  in  poisoning  by  canfharides. — A  lu- 
natic, set.  45,  swallowed  by  mistake  half  an  ounce  of  cantharides-plaster  con* 
•taining  two  drachms  of  the  powder.  Remedies  were  immediately  applied.  In 
About  two  hours  the  whole  of  the  mucous  membrane  of  Uie  mouth  was  red, 
and  covered  with  small  blisters.  In  seven  hours  there  was  great  coldness  of 
-the  surface,  with  imperceptible  pulse.  The  urine  passed  was  mixed  with 
blood.  Death  took  place  in  twenty-four  hours.'  On  inspection,  the  vessels 
of  the  brain  were  found  gorged  widi  blood,  and  a  quantity  of  serum  was  ef- 
fused in  the  ventricles  and  between  the  convolutions.  The  heart  and  lungs 
were  healthy.  The  internal  surface  of  the  stomach  was  covered  with  red 
Aoints  interspersed  with  eechymosis,  in  the  centre  of  which  was  seen  an  ad- 
liering  particle  of  the  powder  of  cantharides.  The  intestines  were  healthy, 
hui  the  kidneys  were  red  and  gorged  with  blood.  The  lefl  ureter  internally 
was  of  a  very  red  colour.  The  bladder  was  thickened,  and  the  mucous  coat 
injected  with  blood.     (Ed.  M.  and  iS.  J.  Oct.  1844,  p.  &6d.) 

Page  457.  Hydrophobia  from  dineane, — Hydrophobia  is  a  symptom  which 
4s  occasionally  met  with  in  certain  cases  where  there  cai|  be  no  suspicion  of 
the  individual  having  been  inoculated  by  the  poison  of  rabies.  Mr.  Stafford 
^describes  a  case  ef  tetanus  from  an  accidental  injury  to  the  foot,  in  which  hy- 
drophobia was  one  of  the  most  prominent  sylnptoms.  The  case  speedily 
proved  fatal.     (Med.  Gaz.  xxzv^;827.) 

Incubation  of  the  poieon  of  rfibiee.^ln  ihe  text  it  is  stated  that  the  longest 
ascertained  period  at  which  hydrophobia  has  appeared  after  the  bite  of  a  dog 
was  twelve  months.  Mr.  Allan  has  since  published  an  intereafing  report  of  a 
£ital  case,  in  which  the  symptoms  did  not  manifest  themselves  luuil  thirtjem 
mmUh9  afier  the  bite*    (Lancet,  Oct  IJQ,  IB47,  40d<} 
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Page  478.  Sffwptumt  mfwMin^  nmrtotifi  ptitmring  in  di«e«4«  i|f  ffte  kU* 
neyt.'-^Mr.  Corfe  hM  reported  a  case  in  which  the  Bymp^aam  of  diseased  kid* 
nef  were  strikingly  eioiMar  to  ihoae  eaused  by  ophim.  The  female  was  in  m 
state  of  perfect  insensibility,  which  had  existed  for  ten  hoars  prior  to  her  ad* 
mission  into  the  Middlesex  Hospital :  the  pupfls  were  eontrmeted^  and  theie 
was  connilsive  slow  breathing.  She  died  in  fonr  hoare  and  a  half*  There 
was  strong  presumptive  evidence  of  poisoning,  as  a  thm&onnce  phial,  contain- 
mg  laudanum,  was  seen  in  her  possession  the  preceding  day,  and  eoold  mt 
then  be  found.  It  was,  however,  proved  at  the  inquest  that  the  Ixndannm  had 
been  used  by  another  person  as  a  liniment,  and  that  the  deceased  could  not 
have  taken  any  portion  of  it  -The  inspection  showed  that  death  was  cleariy 
due  to  granular  degeneration  of  the  kidney ;  and  on  inquiry  it  was  ascertained 
that  the  urine,  for  some  months  previously,  had  been  strongly  albuminous. 
(Med.  Times,  Oct.  9.  1847,  648.)  This  case  conveys  an  important  lesson  on 
diagnosis  in  narcotic  poisoning. 

Page  499.  D^ath  from  the  ert^rnal  appHraiion  of  opium, — A  soldier  a»t 
32,  was  attacked  with  phlegmonous  erysipelas  on  the  ikce  and  outer  part  of 
the  right  leg,  on  account  of  which  a  linseed  poultice,  moistened  with^feen 
drops  of  laudanum,  was  applied  to  the  limb.  Next  morning  he  was  found  in 
a  state  of  deep  sopor :  the  eyelids  tremulous  anri  half  open,  pupils  contracted, 
the  lips  distorted,  the  muscles  of  the  face  affected  with  spasm,  and  those  of  the 
limbs  with  convulsions.  The  medical  attendant,  perceiving  a  strong  odonr  of 
opium,  examined  the  bandages,  and  founfl  them  soaked  with  laudanum — the 
hospital  servant  having  ignorandy  applied  nearly  an  ounce  I  In  spite  of  treats 
ment  the  convulsions  increased, — the  pulse  became  more  feeble  and  the  pa- 
tient died.  On  inspection  some  red  points  were  seen  on  the  arachnoid:  a 
strong  opiate  odour  was  exhaled  from  all  parte  of  the  body,  and  the  heart, 
stomach,  and  brain,  were  healthy.  None  of  the  poison  could  be  detected  in 
the  blood.  (Ed.  M.  and  S.  J.,  xxix.  459;  and  Journal  de  Chimie  Medicale, 
Avril  1827.)  The  application  of  opium  in  any  form  to  an  abraded  surface  of 
skin,  is  liable  to  give  rise  to  all  the  results  of  narcotic  poisoning. 

Page  518.  Effects  of  prunnic  acid  twpottr, — Since  the  remarks  were  writ- 
ten, a  case  of  poisoning  has  occurred  in  this  metropolis  (Oct.  29,  1847.)  in- 
volving the  qu^tion  whether  the  vapour  of  Scheele*s  acid,  if  respired,  would 
destroy  life.  The  deceased  entered  a  druggist's  shop,  and  requested  to  be 
shown  a  bottle  .of  Scheele's  pnissi&acid.  He  suddenly  attempted  to  snatch 
the  bottle  from  the  hand  of  the  assistant ;  a  stru^vle  ensued,  during  which  a 
portion  of  the  acid  was  spilled  over  the  deceased*s  face,  and  over  the  coat  of 
the  assistant.  Tlie  deceaAied  ran  into  a  neighbourinnr  shop,  and  died  in  about 
a  quarter  of  an  hour.  At  the  inquest  it  was  alleged  that  death  had  been  caused 
by  the  vapour,  owing  to  the  acid  having  been  spilled  over  the  deceased's  face. 
Of  this,  however,  there  was  no  proof,  as  the  body  was  not  inspected  for  the  in- 
quest !  The  same  question  arose  in  a  case  of  poisoning  by  the  essential  oil  of 
almonds  (ante,  p.  572;)  but  in  that  instance  the  suspicion  was  shown  to  be 
unfounded,  by  the  discovery  of  the  poison  in  the  stomach.  It  is  most  probable 
that  a  suf&cient  quality  of  the  acid  to  cause  death  was  in  this  instance  swal- 
lowed. 

Page  527-  Ejofernal  appHenfion  o/pruenr.  nrir/.— The  facts  mentioned  in 
the  text,  will  suggest  a  cauticm  in  reference  to  the  medicrnal  employment  of 
prussic  acid  locally.  It  is  sometimes  used,  and  with  good  e fleet,  to  allay 
the  violent  itching  which  attends  certain  diseases  of  the  skin.  It  has  also  been 
applied  to  the  os  and  cervix  uteri  for  the  alleviation  of  pain.  As,  in  the  latter 
ease,  it  meets  ^  highly  absorbing  surface,  care  should  be  taken  so  to  regulate 
the  proportion  of  the  acid,  both  in  absolute  quantity  and  degree  of  dilution,  as 
to  prevent  the  possibility  of  danger.    Dilution  does  not  appear  to  make  eo 
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miieh  diffnrefiee  as  abeotate^^qt^aiiti^,  and  diW  may  be  Mgidated  by  the  kaopitrn 
fotal  dese.     (See  page  538.) 

Page  545.  Tke  odour  of  prvnt  add  in  the  $tomaeh.  TawdPs  ean.-^^ 
As  a  casual  statement,  made  by  Orfila,  was  represented  to  imply  that  the  odonr 
of  bitter  almonds  (prussic  acid)  was  present  in  the  cases  of  the  Parisian  epi- 
leptics, and  that,  in  short,  the  odour  was  never  absent  when  a  person  had  died 
from  the  effects  of  the  poison,  I  here  quote  Orfila's  opinion  on, this  subject,  from 
his  report  of  the  case  of  M.  Pralet:*^"  Quelle  foi  pent  on  ajouter  au  caract^re 
tire  de  I'odeur  d'amandes  am^res,  qu'aurait  r^pandu  le  cadavre  du  Sieur  Pralet 
(point  sur  lequel  on  est  loin  d'etre  d'accord,)  lorsque  nous  voyons  MM.  Marc, 
Marjolin  et  Adelon  declarer,  que  nulle  partie  des  cadaveres  des  6pileptiques  de 
Bic<^tie  n'exhalait  I'odeur  d'amandes  amdres;  qu^il  en  ^tait  de  meme  ches 
r^l^ve  en  pharmacie  dont  j'ai  parl6;  et  que  nous  savons  &  ne  pas  en  douter, 
qu'il  n^eit  pas  rare  de  ne  pas  reconnoitre  cetie  odeur  dans  les  organes  des  ani-> 
maux  empoisonn^s  par  I'acide  cyanhydriquet"  (Ann.  d*Hyg.  1841,  ii.  400.) 
It  is  here  circumstantially  stated,  upon  authority  which  Orfila  must  have  con- 
sidered better  than  his  own,  that  no  odour  was  perceptible  in  the  bodies  of  the 
epileptics ;  that  none  was  perceived  in  another  case  to  which  he  refers ;  and 
that  it  was  by  no  means  unusual  to  find  the  bodies  of  animals,  poisoned  by 
the  acid,  free  from  any  odour.  Coupled  with  the  original  report  made  by  Orfila 
in  1829,  this  must  be  taken  as  conclusive  of  the  unfairness  of  the  imputation 
thrown  upon  English  writers,  that  ^ey  had  misstated  the  facts,  and  misrepre- 
sented Orfila's  opinion. 

Page  657.  Alleged  spontaneous  produelion  of  prussic  add. — Since  the  re- 
marks in  the  text  were  written.  Dr.  6u6rard  has  published  a  translation  of  a 
paper  by  me  on  Uie  sulphur-test  for  prussic  acid,  and  appended  to  it  a  note  in 
reference  to  the  spontaneous  formation  of  prussic  acid  in  the  human  stomach. 
(Ann.  d^Hyg.  Oct.  1847,  442.)  He  states  that  M.  Filhol  has  recently  ascer- 
tained  by  experiment,  that  nearly  all  vegetable  substances  containing  nitrogen, 
possess  the  property  of  transforming  amygdaUne  to  essential  oil  of  bitter 
alhionds  and  prussic  acid.  A  mixture  of  common  flour,  barley,  or  rye,  pro* 
duces  this  effect  in  Jive  or  six  hours  $  but  with  maize,  it  required  a  period  of 
three  or  four  days.  He  ihen  inquires  whether  the  stomach  might  not  possibly 
contain  the  materials  which  would  lead  to  this  transformation;  and  in  the 
event  of  sudden  death  from  natural  causes,  might  diere  not  be  a  false  accusation 
of  poisoning  by  prussic  acid  ? 

If  the  human  stomach  contained  any  substance  taken  as  food  or  medicine, 
from  which  prussic  acid  was  producible,  such  a  mistake  might  occur ;  but  M. 
Filhol's  experiments  show  that  amt/s^daline  must  be  present ;  and  this  peculiar 
body  is  not  a  constituent  of  food.  '  It  is  found  in  the  bitter  almond,  in  peach 
kernels,  and  in  the  berries  and  leaves  of  the  laurel.  If  these  substances  have 
not  been  eaten  with  the  food,  or  not  taken  in  sufiicient  quantity  to  account  for 
death,  no  mistake  can  arise :  if,  however,  they  have  been  taken,  then  the  case 
resolves  itself  into  one  of  poisoning  by  these  substances.  If  die  individual  has 
swallowed  pure  amygdaline,  the  same  result  would  happen ;  but  the  real  force 
of  this  objection  to  chemical  evidence,  is  not  to  produce  prassic  acid  from 
amygdaline,  but  to  produce  amygdaline  from  ordinary  food  or  by  common 
putrefactive  fermentation.  It  is  as  easy  to  conceive  that  prussic  acid  should  be 
formed  in  the  stomach  at  once  from  beef,  potatoes,  and  other  substances,  as 
that  amygdaline  should  be  derived  from  them«  It  may  be  proper  to  state  that 
sweet  almonds  and  common  nuts  contain  no  amygdaline ;  its  presence  is  indi- 
cated by  the  powerful  odour  of  the  essential  oil  on  trituration  with  water. 

Page  567.  The  qttantiiy  qfpnisM  add  obtained  from  the  bitter  aimond,^^ 
This  became  a  material  question  in  a  case  of  suicide  which  occurred  in  this 
metropolis  in  November  1844.    A  man  was  found  dead,  and  there  was  a 
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vteosg  odour  of  bitte  «lniondi  in  die  room  ia  wbidi  hii  bodj  ww  dtfeovwed : 

there  was  also  the  appearance  of  froth  about  the  month  of  the  deceased.  Qa 
inflpectioQ,  some  bitter  almonds  in  an  undigeeted  state  were  found  in  the  sto- 
mach. The  quantity  of  pniaaic  acid  obtain^  by  a  dkitillatioa  of  the  conlenliv 
was  stated  to  be  equal  to  one  drachm  of  the  common  acid  (P.  L.)  The  medi- 
cal practitioner  is  reported  to  have  said,  that  this  acid  might  not  have  bee& 
taken  as  such,  but  derived  from  the  almonds.  The  anhydrous  pmssie  aeid 
obtained,  amounted  to  1*2  grains,  u  e,  quite  enough  to  destroy  life.  The  qoan* 
tity  of  bitter  almonds  required  to  yield  this,  according  to  the  calculation  in 
the  text,  would  be  about  600  grains*  T«he  weight  of  the  almonds  found  in  the 
stomach  is  not  stated ;  but  it  is  not  likely  that  so  many  could  have  been  eaten 
as  to  produce  and  leave  in  the  stomach  this  large  quantity  of  anhydrous  pruasic 
acid,  nor  would  this  account  for  the  odour  in  the  apartment.  It  is  highly  pro- 
bable that  the  individual  destroyed  himself  with  prussic  acid,  having  previously 
eaten  some  bitter  almonds  in  order  to  conceal  the  odour  of  the  poison. 

Page  618.  Poisonins:  by  belladonna. — MM.  Bayard  and  Ghevallier  have 
recently  reported  several  interesting  cases  of  poisoning  by  belladonna.  Two  ' 
persons  swallowea  a  small  spoonful  of  the  extract  by  mistake  for  that  of  juni* 
per.  There  was  speedily  indistinctness  of  vision,  tottering. gait,  delirium,  inco> 
herency,  hallucinations,  ^nd  dilatation  of  the  pupils.  In  one  there  was  a  great 
deal  of  cerebral  excitement.  The  apothecary  to  whom  the  extract  was  tadLen, 
tasted  it,  and  soon  experienced  symptoms  which  led  to  a  suspicion  of  its  real 
nature.  Under  treatment  the  symptoms  of  poisoning  disappeared  in  two  days; 
but  one  of  the  patients  died*  on  the  seventh  day,  from  phlebitis,  complicated 
with  a  generally  diseased  condition  of  the  body.  The  physical  and  physiolo- 
gical properties  of  the  extract  indicated  that  it  was  belladonna ;  but  the  attempt 
to  procure  atropia  entirely  failed.  A  portion  of  the  concentrated  extract  given 
to  a  dog  caused  dilatation  of  the  pupil  in  a  quarter  of,  an  /iour,^<m  index  of 
the  rapidity  with  which  atropia  is  absorbed.  In  a  second  case  a  young  man 
swallowed  an  infusion  of  two  drachms  of  the  leaves  of  belladonna.  In  about 
an  hour  he  found  great  difficulty  in  swallowing,  the  salivary  secretion  was 
suppressed,  and  objects  appeared  to  be  in  perpetual  motion  befoi»  him.  He 
became  delirious ;  attempted  repeatedly  to  pass  his  urine,  but  could  not ;  and 
for  an  hour  and  a  half  he  was  in  constant  motion,  although  bis  gait  was  unsteady. 
The  muscles  of  his  face,  jaws,  and  limbs  were  agitated  by  convulsive,  twitch- 
ings ;  the  pupils  were  excessively  dilated,  and  there  were  singular  hallucina- 
tions. There  was  neither  nausea,  vomiting,  nor  diarrhma.  Emetics,  enemata, 
and  venesection  were  resorted  to ;  and  the  next  morning  he  awoke  as  if  from  a 
dream,  complainimo^  of  a  feeling  of  lassitude. 

A  woman  swallowed,  on  an  empty  stomach,  a  drachm  of  the  extract.  She 
then  took  some  food.  No  symptoms  appeared  for  three  hours:  they  then 
came  on  suddenly.  When  seen  an  hour  afterwards,  she  could  not  stand; 
there  was  trembling  of  the  limbs,  with  convulsive  motions;  a  nervous  laugh 
and  incoherent  speech.  The  pupils  were  much  dilated,  and  great  lassitude 
followed  tHis  sta^e  of  'excitement.  Under  treatment  she  recovered  in  twelve 
hours.     (Ann.  d'Hyg  Oct.  1847,  413.) 

Afropia.-^The  reader  will  perceive  that  I  have  mentioned  no  tests  for  the 
presence  of  this  alkaloid*  It  is  described  in  some  chemical  works  as  yielding 
a  white  precipitate  with  tannin,  and  yellow  precipitates  with  the  chlorides  m 
gold  and  platina.  These,  however,  have  no  pretension  to  the  name  of  tests. 
Tannin  precipitates  the  solutions  of  all  the  alkaloids,  and  the  chlorides  of  gold 
and  platina  give  yellow  precipitates  with  the  solutions  of  strychnia :  hence, 
there  is  nothing  peculiar  in  their  action  upon  atropia.  The  only  indication  of 
the  presence  of  aUropia  is  that  derived  from  the  action  of  its  solutions  in  causing 
dilataiion  of  the  pupil;  but  this  property  is  by.no  means  peculiar  to  it. 
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We  are  still  in  want  not  only  of  simple  proeesses  for  the  separation  of  most 
of  the  alkaloidal  poisons,  bat  also  of  chemical  lesU  to  determine  their  nature 
when  separated.  It  has  been  too  much  the  practice  with  respect  to  these 
poisons,  to  assume  that  any  reagent  which  causes  a  precipitate,  or  change  of 
colour,  becomes  a  test :  but  there  cannot  be  a  greater  fallacy.  So  long  as 
such  speculations  are  confined  to  books,  this  mistake  is  immaterial :  but  if  any 
attempt  be  made  to  pass  these  casual  results  as  proofs  of  the  presence  of  the 
poison,  in  a  Court  of  Law,  their  insufficiency  will  no  doubt  be  speedily  exposed 
in  the  cross-examination. 
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Acid  snipharic^  159 
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nitro-suipburic,  201 
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formic,  222 
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^meoonic,  500,502 
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sulpho  and  fenoH^yanic,  565 
carbonic,  637 
sulpbuions,  642 
cartaBOtic,  635 
hydrosnlphuric,  648 
hydriodic  and  hydfobromic,  665 
Acid  poisons,  analytic  table  of^  124 
Acids,  mineialt  159 
antidotes  to,.78 
Acids,  regelMe,  205. 
Aconitina  or  Aconite,  614 
Aconite  (Monkilieodf)  619 
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Aconitnm  napelius,  612 
Aeate  poisoning,  96 

Administration,  moral  and  medical  evi- 
dence of,  154,  161 
iEthusa  cynapiam,  607 
Ag^aricQS  campestrie,  615 
muscarius,  617 
Air  confined,  injurious  elSeots  of,  644 
of  drains  and  sswers^  composition  of, 
650 
Albumen  in  cases  of  poisoning,  83 
Alcohol,  poisoning  by,  34,  584 
chronio  effects  of,  587 
analysis,  abeorpUon*  588 
Alcoholic  lipoids,  poisoning  by,  589 
Alezipharmies,  68 
Alkaline  poisons,  126,  222 
Alkaline  salts,  poisoning  by,  227 
Almonda,  bitter,  poisoning  by,  567 

sweet,  prussio  acid,  in  leaves  of, 
677 
Algaroth  powder,  894 
Aloes,  poisoninff  by,  409 
Alum,  action  ot;  238 
Amanita  moscaria,  617 
American  flour,  alledged  poisentng  by,  431 
Ammonia,  poisoning,  by,  224,  635 
muriate  of,  234 

hydiosolphuietof,  122, 130,660 
oxalate  Of,  122 
hydrocyanate  of  660 
Ammonio-chloride  of  marcn<y,  340 
aulphate  of  copper,  878 
Amygdaline,  prussic  acid  prod  need  from, 

567 
Analysis  chemical,  rules  tot  conducting, 
92,  112,  123 
value  of  evidence  from,  111 
Anaaallie  arvensis,  635 
Analytical  tables,  124 
Anemone,  poisoning  by,  410 
Angustura  false,  bark  of,  624 
Animals,  experiments  on,  38 
evidence  from,  137 
poisoned  ifesh  of,  li9f 
Animal  charcoal,  as  an  antidote,  76 

food,  poisonous  effects  of,  446 
..   indtants,  436 
Antidotal  treatment  of  potsonng,  68 
Antidotes,  68^75,669^  ' 

Antimony,  tartarised,  poisening  by,  868 
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AotimonTt  ehloridt,  or  butter  of*  39€ 
Antimonial  and  arsenical  depoaita,  dis- 
tinction of,  383, 668 
Antimonial  wine,  389 
Antiarin,  625 
Antiaris  toxicaria,  635 
Apoplexy,  diagn^oeia  of,  58 
in  infiinta,  60 

from  excessire  drinking,  61 
Apparatus,  employment  of,  92 
poisons  in,  118 
reonired  for  analysts,  133 
Apple-pips,  alleged  presence  of  proasio 

acid  in,  577 
Aqua  fortis  (Nitric  acid,)  183 
regia,  801 
regintt,  201 
lomma,  115 
Arachnid tt,  poisonous,  463 
Ardent  spirits,  effects  of,  584 
Argas  peraictts,  463 
Argol,  389 

Arseniates  and  arsenites^  alkaline^  305 
Arseniate  of  soda,  al>sorption  of,  31 
Arsenic,  metallic,  304 

local  action  on  the  body,  36 
detected  in  the  blood,  organs  and 

secretions,  38 
deposited  in  the  liver,  39 
period  required  for  elimination 

of,  30 
effects  of,  when  absorbed,  35 
produces  no  change  in  the  blood, 

36 
not  effected  by  habit,  36 
]  alleged  poison  by,  negattved,  47 

obscure  case  of  poisoning  by,  51 
period  at  which  it  destroys  life, 

96 
firocesses  for  detecting,  in  the 

tissues,  1133 
poisoning  by,  353 
taste  of,  353 

not  a  coiTOsiye  poison,  355 
solubility  of,  855 
symptoms  caused  by,  356 
tshronic  poisoning  by,  357  , 
absence  of  symptoms  in  poison- 
ing by,  860 
effects  of  small  and  large  doses, 

361 
rapid  death  from,  368 
enecta  of  external  appReatioii,364 
post-mortem  appearanpes  from, 

366 
period  required  for  inflammation* 
366 
fornleemtion,367 
abaenoe  of  inilamautbn,  367 
pisssffatiye  JHwierties  of,  868 
iquanUty  rsqiitcsd  to  destnf  lifo, 


Arssnio,  noofwvj  firoai  lam  doses,  370 
period  of  death,  870 
influence  of  quantity,  371 
treatment  of,  36,  373 
chemical  analysis,  373 
reduction  prooees,  374 
tests  for,  in  solution,  376 
gaseous  test  for,  378 
oomparatiye  yalue  of  tests,  378 
Marsh's  process,  or  hydrogen 

test,  381 
depoeits  of,  known  from  anti- 
mony, 383 
in  zinc  and  sulphuric  aeid,  983 
normal,  5)84 

alleged  presence  of,  in  bone,  985 
Reioech's  prosess,  386 
galyanic  test,  388 
in  organic  liqoids,  389 
not  detected,  391 

Soantity  found,  393 
etection  of,  when  absorbed,  399 
diffusion  of,  in  body,  394 
detected  in  the  dead,  after  long 

periods,  295 
inference  of  death  from,  896 
in  the  soil  of  cemeteries,  397 
alleged  loss  of,  by  putre&ctioB, 

300 
Its  presence  in  grain,  303 
deteclion  of,  in  solids,  303 
quantitative  analysis,  303 
solphuret  of,  306 
iodide  and  bromide  of,  308 
in  antimonial  prepantions,  395 
in  lead  shot,  346 

Arsenical  green,  poisoning  by,  374 

Arsenite  of  copper,  373 

Arsenuretted  hydrogen,  308 

Artemisia  absinthium,  454  •' 

Artificial  yerdigris,  378 

Arum  macu latum,  410 

Jrzone  family,  caae  of,  51 

Ascarides,  110 

Asearis  lumbricoides,  110 

Asiatic  cholera,  mistaken  for  poisoning, 
51 
diagnoais  of,  54 

Atropa  belladonna,  617 

Atropia,  630 

Australian  poison,  aotion  of,  636 

Bacon,  noxious  effects  of,  450 

Baked  meats  poisoned  by  lead,  366 

Balsam  copaiba,  irritant  effects  o^  43^ 

Bariam,  chloride  of,  poiaoning  by,  340 

Baryta,  poismiing  by,  336 
salta  of,  839* 

Battley's  sedatiye  solution,  498 

Bean  of  St.  IgnaUua,  685 

Bear*a  foot,  poisoaing  by,  600 

Bee,  poison  of  the,  468 

BelMK^,  case  of,  580,  648 


orfifix* 
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Bellfdoitoi,  poiMuag  tij  bmviM  oft  «7 
kft?6t  oft  617 
poiNBOrtsm  appeaRuioM96l9 
analysis,  619 
.  Biohloride  of  moroary,  SIO 
Bichromate  of  potash,  406 
Bicyanide  of  meroury,  343 
Biarseniate  of  potash,  306 
Binoxalate  of  potash,  998 
Btrthwort,  common,  635 
Bismuth,  poisoning  by,  405 
Bitartrate  of  potash,  339 
Bicter  almonds,  noxious  effects  of,  566 
prussic  acid  in,  567 
essential  oil  of,  567 
quantity  of  prussic  acid 

from,  567 
water,  poisondng  by,  673 
Bitter  apple,  419 
cassava,  578 
sweet,  581 
Black  drop,  489 


bryony,  411' 
helh" 


illebore,  600 
flax,  131 

oxide  of  mercury,  340 
Bhndy  Min^  case  of,  98 

chemical  evidence  inthe,ll9 
Bleaching  powder,  action  of,  333 
Bleeding  promotes  absorption,  39 
Blistering  flies,  436 
Blistering,  plaster,  pAsoning  by,  439 
Blood,  poisons  detected  in  the,  988 
condition  of,  in  poisoning,  34 
action  of  poisons,  when  injected 
into,  33 
Blaeness'of  gums,  in  poisoning  by  lead, 
361  . 
in  poisoning  by  mer- 
cury, 313 
in  poisoning  by  ail- 
yer,361 
Blue  pill,  340  . 

rocket,  poisoning  by,  619 
stone,  370 
vitriol,  16,  370 
BoHmg  liquids,  efiects  of,  when  swal- 
lowed, 34, 
water,  death  from,  94 
Boletus  cervinus  alleged  death  from,  144 
Bones,  alleged  presence  of  arsenic  in,  384 
Boulldy  case  of,  166 
Boughton,  Sir  T.  (see  Donellan,)  575 
Body,  rules  for  inspecting,  96 

exhumation  of,  roles  for,  91 
Boracic  acid,  action  of,  300 
Bovina  pestis,  ite  effects  on  food,  451 
Brain  and  spinal  marrow,  diseases  of, 
mistaken  for  narcotic  poisoning,  64 
Brain  of  animals  poisonous,  141 
Bread,  arsenic  in,  303 

poisoned  by  copper,  387 


Biwd  poisoned  by  fnngi,  667 
monldinesa  in,  499 
fresh,  effects  of,  430 
brown,  action  of,  430 
Brick-kilns,  noxious  effects  of  vapour  of, 

643 
Bright's  disease,  symptoms  of  resembling 

poisoning  by  opium,  479  * 

Brown  bread,  noxious  effects  oU  430 
Bromine,  poisoning  by,  946 

•  vapour  of,  655 
Bromide  of  arsenic,  308 

of  potassium,  339 
Brucia,  properties  of,  634 
Brunswick  green,  373 
Bryony,  poisoning  by,  4 1 1     f 
Bryomne,  41 1 
Burdock^  case  of,  44,  119 
Bums  and  scalds,  symptoms  of,  mistaken 

for  poisoning  by  opium,  471 
Butter  of  antimony,  396 
Buttercups,  irritant  action  of,  418 
BuUeffeld,  case  of,  99,  163,  313 
Cadmium,  oxide  of,  mistaken  for  arsenic, 

976 
Calamine,  400 
Caldtr^  ca^e  of,  434 
Calomel,  poisoning  by,  315 
Caltha  pafustris,  433 
Camphor,  poisoning  by,  589 

compound  tincture  of,  489 
Cancer  of  the  mouth,  317 
Cancrum  oris,  317 
Cannabis  sativa,  633 
Cantharides,  poisoning  by,  436 
Cantharidine,  540  * 

Capsicum,  411 

Caps,  peronssion,  poisoning  by,  656 
Carbazotic  acid,  635 

Carbonates,  alkaline,  poisoning,  by,  334 
of  baryta,  340 
lead,  359,  364 
copper,  373 
zinc,  400 
Carbonic  acid,  sources  of,  635 

symptoms  and  appearances 

caused  by,  635 
mode  of  action,  638 
treatment,  analysis,  640 
diffusion  of,  in  air,  645 
combustion  in  mixtures  of, 
645 
Carbonic  oxide,  646 
Carbuncle  in  animals,  its  effect  on  food, 

451 
Carburetted  hydrogen,  646 
Carrots,  decayed,  438 
Cassava,  bitter,  prussic  acid  in,  578 
Gtutoigfi,  Dr.  case  of,  494 
Castor  oil  seeds,  death  from,  433 
Caustic  alkalies,  993 
lunar,  403 
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Cayenne  pepfpiHi,  .411  '^ 

Celandine,  412 

Cemeteries,  pmsenee  of  anseoio  in  the 
soil  of,  297 
copper  in,  383 
Cephaelis  ipecacuanha,  608 
Cefiun,  prepaiatlons  of,  407 
Ceruse^  poisoning  by,  359 
Cevadilia,  poisonous  action  of,  602 
Chierophyllum  ^iToetre,  635 
Charcoal  powder  in  poisoning,  Ua 
Charcoal  vapour,  noxions  enects  of,  633 
Chaschisch,  633 
Cheese  poisonous,  445 

alleged  production  of  pmssio  acid 
in,  559 
Chelidonium  majus,  412 
Chimical,  analysis,  eyidence  from,  111 
conviotions  witboutylU 
failure  of,  114 
mistakes  in,  119 
medioo-legal  report  of,  136 
Cheny  stones,  pmssio  acid  yielded  by, 
577 
ratafia,  577 

laurel- water,  574  ^ 

Cheryil,  wild,  635 
Chesham,  case  of,  55,  179 
Chlorides,  alkaline,  233,  239, 240 
of  mercury,  336 
lead,  356 
antimony,  396 
zinc,  401 
tin,  402 
gold,  403 
Chlorine  solution,  poisoning  by,  246 
Cholera  mistaken  for  poisoning,  51,  54 

from  unwholesome  focS,  451 
Chromate  of  lead,  365 
Chropie,  poisoning  by,  406 

yellow,  365 
Christmas  rose,  600 
Chronic  poisoning,  98 

by  arsenic,  257 
by  lead,  349,3^1 
by  copper,  385 
Churrus,  633 

Classes  of  poisons,  tables  of,  40 
'  Claseification  of  poisons,  38 
Cinnabar,  343 
Citric  acid,  action  of,  220 
Cicuta  yirosa,  604 

macnlata,  605 
Clematis  yitalba,  422 
Clothing,  acid  stains  on,  179,  191,  198 
Clonea  thryssa,  445 
Coal  yapour,  death  from,  642 
Coal  gas,  646 
Cobalt,  poisoning  by,  407 
Cobra  de  Capello,  462 
Cochlearia  armoracir,  422 
Cocculus  indicus,  poisoning,  by,  596 


Colfti«,ipoii0Mfeif .bjTf  tt6 

audytis,  516 
Oelchionm'SttiWEifnle^fpoiMning  by,  610 

Colchicina,  612  ' 

Cold  water,  efieets  o^  18^  656 

Colic  mistaken  for  lead,  poisoning,  58 

Colica  pictonom,  360 

Colic,  painters,  360 

Colocynth,  412 

Colocynthin,  412 

Coloured  confectionary,  373 

Coloured  mineral  poisons,  137 

Colouring  of  rooms,  noxiotts  yapoura 

from,  ^5 
Coluber  Beras,  bite  of,  460 
Combustion  in  mixtures  of  carbonic  acid, 

645 
Commen  salt,  action  of,  14 
Compound  poisoning,  152,  201 
Confined  air,  noxious  effects  of,  644 
Conger  eel,  445     ' 
Conium  maculatum,  602 
Conia,  33,  603 

Convulsions,  tetanic,  mistaken  (oit  poison- 
ing, 68 
oanseaof;62 
Copaiba,  balsam,  426 
Copper,  poisoning  by,  369 
sulphate  of,  16,  370 
ehronic  poisoning  by,  370, 385 
arsenite  of,  373 
analysis  of  Ae  salts  of,  377 
in  organic  luioida,  380 
'  in  the  tissues,  381 
in  the  soil  of  cemetries,  383 
action  of  water  on,  368 
Copperas,  white,  1-98 
green,  403 
Coiiaria  rayrtajfelia,  140,  597 
Corrosive  poisons,  38 
Corroeive  sublimate,  poisoning  by,  310 
effects  compared  with  arsenic, 

312 
saliTatton  from,  312 
external  applicatton  of,  319 
cases  of  poisoning  by,  321 
quantity  required  to  destroy  life* 

326 
period   at  which  death   takes 

place,  326 
treatment,  328 
chemical  analysis,  329 
in  organic  fluids,  333 
in  the  tissues,  335 
not  detected,  335 
Cosmetics,  poisonous,' d68 
Cow^s  milk  poisoned  by  lead,  362 

by  food,  453 
Cbx,  case  of,  15 
Crabs,  noxious,  444 
Crayfish,  poisoning  by,  .444 
Cteasote,  434 
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CVoMMh  «M6  <»ft  573 

Crotilas  liorridiu,  Tenom  of,  4€2 

Creton  Meds  and  oilt  494 

Crowfoot,  418 

Otmwi  IVMiee  tf  Swideth  «Mt  of,  45 

Cnistacaa,  Tenomoas,  463 

Guokow-pintY  410 

Gnenmber,  tqairtingy  413 

Cnlez  pipiens,  464 

Canra  poison,  626 

Cararimi,  636       '      ' 

Ousparia  bark,  nnz  Tomiea  miataken  for, 

624 
Cyanide  of  potasaiam,  preparation  of,  12d 
poisoning  oy,  561 
fatal  mislakea  reepeetingv56S& 
analysis,  664 
Cyanide  of  Mercury,  343 

iron,  566 

mercury  and  silver,  566 
Cyanogen  gas,  action  of,  655 
Cyclamen  Europeam,  432 
Cyder  poisoned  by  lead,  36.7 
Cytisus  laburnum,  609 
Cytisine,  609 

Daffodil,  poisoning  by,  413 

Dalby*8  earminatiTe,  469 

Daphne  mezereon,  416 

Darnel  grass,  poisonous  effeela  of,  430^ 

597 
Datura  stmmoninm,  symptonM  and  <ap^ 
pearanees  caused  by,  627 
analysis,  629 
Daturia,  629 
Dazky^  case  of,  268. 
Deadly  poison,  meaninf|e  of,  16 
Dead,  exhalations  from  the,  poisonens,^ 

652 
Deadly  nightshade,  617 

fatal  effects  of  the  berries,  617 
poisoning  by  the  root  and  extract^ 

618, 
post-mortem  appearanees,^  619 
analysis,  619 
Dead-tongue  (GBnanthe  Crocata,)  605 
Deaths,  sudden,  cause  of,  56 
Dearyi*9  ease,  463 
Decayed  repnetables,  action  of,  428 
Decay,  partial,  efTects  of  in  flesh,  453 
Delirium  tremens,  a  result  of  poisoning 

by  alcohol,  587 
Delphinium  staphysagria,  421^ 
Delphinia,  422 

Deposiu  of  arsenic  and  antimony,  283, 395 
Destructive  thing,  legal  meaning  of,  19 
Deutozide  of  nitrogen,  654 
Diacetate  of  lead,  357 

copber,  378 
Diffusion  of  carbonic  acid  in  air,  64ft 
Digitalis  parpam,  598 
Digitalia,  600 


Dipper*  oil,  437 

Disease,  influence  of  on  aefioii  of  poi* 
sens,  43 
mistaken  for  poisoidng,  46, 141 
action  of  opium  increased  by,  482 
of  the  heart,  mistaken  for  poison- 
ing, 64 
of  the  brain,  spinal  marrow,  diag- 
nosis of,  64 
resembling  irritant  poisoning,  54 
narcotic  poisoning,  58 
Diseased  flesh  of  animals,  noxtons  effects 

of,  446 
Disinterment  of  bodies,  9t 
Diaseolion  wounde,  455 
Distention  of  the  stomach,  ^eath  from,  6(» 
DfsUlled  water,  action  of  on  lead,  367 
poisoned  by  lead,  362 
Dtsulphato  of  qnintae,  634 
Diuretics  in  arsenical  poisoning,  88 
Dogs,  signs  of  rabies  in,  459 
Donnelly  case  of,  277 
Dover's  powder,  490 
Donellan^  case  of,  48,  67,  103, 119, 575 
Drains  and  sewers,  poisonous  gases  in, 

650 
Drnping  poisoned  by  lead,  366 
Dunos'  prussic  acid,  516 
Dulcamara  solanum,  581 
Duration  of  cases  of  poisoning,  97 
Dyes,  hair,  contain  lead,  368 
Dyer's  spirit,  402 
Edney^  case  of,  143 
EdvMtrdi,  case  of,  113 
Eggs,  putrid,  poisoning  by,  452* 
Elateritfe,  413 
Elaterium  momordica,  413 
Elder,  poisoning  by,  413 
Electro-magnetism  in  narcotic  poisonini^ 

74, 486  . 

EliminatioR  of  porsons,  5^,  114,  657 
Elixir  of  vitriol,  180 

paregoric,  iS9 
Emetics,  use  of  in  poisoning,  73 
fimetie  tartar,  368 
Emetina,  properties  of,  608 
Empyreamatic  oil  (Dippel's  oil,)  427 
Enemata,  poisoning  by,  163,  563,  618 
Bnglish  cholera,  mistaken  for  poisoning, 

64 
Enteritis,  diagnosis  of,  55 
Entozea,  poisons  detected  in,  33 
E))ilepsy,  diagnosis  of,  62 
Epileptics  Parisian,  cases  of,  585,  535 
Epiaootic  disease,  effects  of  on  the  flesh  of 

animals,  447  ■ 
Epsom  salts,  iatal  eff<Qpts  of,  15 
Ergot  of  rye,  433 

chronic  effects  of,  433 
analysis,  435 
Ervum  ervDia,  431 
Essential  oil  of  bitter  almonds,  567 
57* 
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Ether,  its  local  action  oiHlie  wrm$9^ 
deteetsd  in  the  blood,  29  . 
poisonous  action  of»  on  die  body, 
589 
Ether  vappur,  effects  of,  690 

poet-mortem  appearances  in  death 

from,  591 
cases  of  poisoning  by,  593 
absorption,  cfaemioal  analysis,  593 
its  action  on  the  fotus,  593 
Ether,  pyroligrneoos,  42$ 
Euphorbia,  413 

erola,  milk  poisoned  by,  454 
Euphorbium,  initant  effects  oA  413 
Evidence  of  poisoning,  from  ayaptoms, 
41 
from  discovery  of  poison  in  food, 

53 
from  po6t*mort6m  appearances^ 

99 
from  chemical  analysis^  111 
from  experiments   on  animals, 
137 
Exhalations  of  the  dead,  noxions  effects 

of,  653 
Exhumation  of  bodies,  rules  for,  91 
Experiments  on  animals,  uncertainty  of, 
33,  36 
ralue  of  evidence  from,  137 
Extract,  Goulard's,  poisoning  by,  357 

of  poppies,  488 
Fallacies  in  chemical  analysis,  119 
False  angustura  bark,  634 
Farcinoma  in  man,  455 
Farcy,  poison  of,  456 
Fasting,  effects  of,  resemble  poisoning,  50 
Fat,  poisoned  b^  lead  glaze,  366 
Feigned  poisoning,  53 
FerrocyanLc  acid,  action  of,  565 
Filing,  iron,  irritant  action  of,  19 
Fine  leaved  water  hemlock,  607 
Fish  poison,  441 

poisoned  by  copper,  373 
oy  Cocculus  indicus,  596 
Flesh  of  poisoned  animals  poi«enoiis«  139, 

447,  452 
Flour,  poisonous,  431       * 
Flux,  black  and  white,  1S2 
Fly  powder,  304 

mushroom,  617 
Foetid  helebore,  601 
Foetus,  poisons  detected  in,  33,  657 
Food,  poison  detected  in,  63 

improper,  death  from,  162 
poisoned  by  copper,  384 
poisonous,  139,441,  63& 
Foors  parsley,.  607 
Forgery,  detection  *of,  198 
Formic  aeid,  228 
Foiter,  case  of,  65,  144 
Fowler's  mineral  solution,  20a 


Foxglove,  purple,  poi«ntoff  Vgf*  ^9B 

^yrtiptome  and  tMiytis,  680 
IVeetnan,  case  of,  529 
Fritiliaria  imperialis,  433 
Fruita^  pieaarved,  poiaoned  by  cnypiir» 

386 
Fulminate  of  mercury,  619 
Fungi,  poisoning  by^  616 
Fungin,  617 
Fusel  air,  437 

Gall-bladder,  rupture  of,  death  from*  67 
Gttivanieantidote,  86 

test  for  arsenic,  388 
gilding,  nosioQS  effects  of,  619 
Gamboge,  poisoning  by,  414 
Game  poisoned,  139 
Gangrene  of  the  mouth,  311 
Gas,  coal,  poisoning  by,  642 
Gases,  poisonous,  tables  of,  41 
action  of,  636 

death  (rom,  mistakcK  for  violence, 
637 
Gastritis,  diagnosis  of,  65 
Gastro-enteritis,  55 
Gelatinized  perforation  of  the  stomach, 

106 
German  silver,  poisontng  by,  387 
Gieses'  prussic  acid,  618 
Gilding  of  copper,  333 

galvanic,  519 
Gihnour,  case  of,  371,  385 
Glanders  in  the  human  subject,  455 
Glass,  powdered,  iojoriooa  effects  of,  33 
Glass  of  antimony,  398 
Glaze,  lead -poisoning  by,  366 
GicBckier,  case  of,  292 
Gluten,  an  antidote  to  oonrosive sublinate, 

84 
Gnat,  poison  of  the,  464 
Goat's  milk  poisonous,  464 
Gdbel's.  prussic  acid,  618 
Godfrey's  cordial,  489 
Gold,  terchloride  of,  as  a  test,  132 

poiiBonittg  by,  403 
Goulard's  extract,  357 

.water,  368 
Grain,  poisoned,  431 
arsenic  in,  803 
copper  in,  S87 
Gratiola  officinalis,  414 
Gratioline,  415 

Graveyards,  poisonous  exhalations  of,  65*3 
Gray  and  Bright^  case  of,  49 
Green  vitriol,  403 
Grey  powder,  341 
Grotta  del  cane»  poisonous  eiects  of  air 

in,  415 
Guaiacum  powder,  415 
Habit,  its  influence  on  pmsons,  36 
Hematemesis,  diagnosis  of,  58 
Hair,  a  mechanical  iziimi,  666 
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Hair  dyes,  camposidoni^,  968 
Halibut,  noxious  sffects  of,  444 
Hart,  case  of,  198 

Sarah,  cas.e  of,  543 
Hartshorn,  spirits  of|  poisoBioff  by,  17, 

325 
Harvest  bug,  464 
Haydan^  oase  of,  17 
Heart,  diseases  of,  zoistakea  for  poisoning, 

64 
Hedge-hyssop,  414 

milk,  poisoned  by»  454 
Hellebozaster,  600 
Hellebore  white,  poisoning  by,  601 

black,  600 
Helleborus  fcetidus,  601 

niflrer,  600 
Helvella  esenTenta,  616 
Hemlock,  poisoning  by,  602 

water,  drop  wort,  604 
Hemp  Indian,  noxious  effects  of,  633 
Henbane,  poisoning  by,  579 
Hernia,  strangulate,  diagnosis  of,  56 
Henin^s,  poisonous,  443 
Hicrapicra,  409, 
Htggiru,  case  of,  138 
Hippomane  mancenilla,  416 
Homoeopathic  practice,  496 
Honey,  poisoned,  626 
Hornet,  poison  of,  463 
Horseradish,  422 
Humble-bee,  venom  of  the,  463 
Hume,  case  of,  350 
Humphreys,  case  of,  47 
Hunter,  case  of,  100, 115,  285, 
Hyd rated  oxide  of  iron,  antidote,  78 
Hydrate  of  magnesia,  antidote,  81 
Hydriodate  of  potash,  231 
Hydriodic  acid  gas,  655 
Hydrogte  gas,  narcotic  effects  of,  636 

arsenu retted  poisoning  by,  308 

carburetted,  646 

sulphuretted,  648 

test  for  arsenic,  281 
Hydrochloric  acid,  192 
gas,  653 
Hydrochlorate  of  ammonia,  234 
Hydrobromie  acid  gas,  655 
Hydrocyanic  acid,  (see  Pnissic  acid,)  517 
Hydrocyanate  of  ammonia,  poisonous,  560 
Hydrophobia,  456 

Hydrosulpburet  of  ammonia  as  a  test,  122 
poisoning  by  vapour  of, 

650 
action  on  metallic  solu- 
tions, 129 
Hydrosulphuric  acid,  660     , 
Hyosc^amia,  581 

Hyosciamus  niger,  poisoning  by,  579 
^  Hypochlorites,  alkaline,  233 
Hyssop,  414 


U«ntil^  of  aabstttsses^  naoBMky  of  pre- 

serving,  92 
Idiopathic  asphyxia,  65 
Idiesyncmsy  in  poisoning,  37, 481 
Deus  mistaken  for  poisoning,  56 
Imputed  poisoning,  53 
Indian  hemp,  effects  of^  633 

;tobacGO,  poisoning  by,  GIO 
Indigo,  sulphate  of,  181 

poisonous  acid  of,  635  . 
Infants,  poisoning  of,  by  opium,  36,  482 
Infinitesimal  doses,  496 
Inoculation  of  pulr^ed  animal  matter,  455 
Insects,  venomous,  463 
Insoluble  poisons,  antidotes  to,  70 
Inspection  of  the  body,  rules  for,  61,  90 
Insurance  life,  opium  eating,  in  oases  of, 

475 
Internal  strangulation  taken  for  poisoning, 

56 
Intestines,  obstruction  of  the,  56 

♦  perforation  of,  107 

Intoxication,  influence  of,  on  poisoning, 

43 
Iodic  acid,  122 

Iodide  of  potassium,  49,  231,  661 
arsenic,  308 
mercury,  343 
lead,  366 
Iodine,  poisoning  by,  247 

vapour  of,  655 
Ipecacuanha,  action  of,  608 
analysis,  421 
compound  powder  of,  490 
Ipomsa  jalapa,  415 
Iridium,  preparations  of,  407 
Iron  metallic,  not  poisonous,  20 

oxide  of,  as  an  antidote  to  arsenic,  78> 

87,  669 
poisoning  by  preparations  of,  403  ' 
Irritant  poisons,  37 
tables  of,  40 
mineral,  159 
animal,  436 
vegetable,  407 
Irritants,  mechanical,  19,  656, 
Irritant  poisoning,  diseases  resembling,  54 

treatment  of,  72         ' 
Irritation,  symptoms  of,  from  long  fast* 

ing,  50 
Ittner's  prussic  acid,  518 
Jalap,  action  of,  415 
Jathropha  c ureas,  415 
manihot,  578 
Java  poison,  625, 
Jennings,  case  of,  102,  113, 145* 
Jokmofh  case  of,  297,  807 
Joyce,  case  of,  60     * 
Juniperos  sabina,  418 
Kalmia  ratifolia,  140,  635 
Keller's  prussic  acid,  61& 
Ksrmes  mineral^  398 
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KMmftto,  eheny  tad  peicht  p^isooiag  bj, 

677 
Kstehop,  alleged  powoniiij^  by,  616 
Kidneyii,  diabase  of,  action  of  meieary 
increased  in,  314 
symptoma  of,  resembling  poison- 
ing by  opium,  473 
King^s  yellow,  alleged  death  from,  146 
Knires,  death  from  swallowing,  30 
Kremser,  white,  359 

Labnmambark  and  eeedSfpoisoBoiis  effects 
of,  609 
alleged  preeenoe  of  meconic  acid 
in,  506 
LocomU,  case  of,  30, 359,  395 
Lactate  of  ainc,  401 
LactQca  virosa  and  sativa,  581 
Lactucarinm,  581 
Lactucin,  581 
Leffar^^  case  of,  131,  303 
Lapis  infernalis,  403 
Larkspur,  palmated,  433 
LatbTras  cicera,  action  of,  431 
LaQdanam,  467 
Laorel  oil,  574 

water,  574 
Lead,  poisoning  by  salts  of,  346 

chronic  effects  of,  349,  361 

chemical  analysis,  353 

as  an  impurity  in  liquids,  353 

a  normal  constituent  of  the  body, 
356 

sobacetate  of,  357 

nitrate  of,  358 

chloride  of,  358 

carbonate  of,  359 

absorption  of,  363 

water  poisoned  by,  363 

sulphate  of,  364 

chromate  of,  365 

iodide  snlphnret  of,  366 

oxides  of,  366 

strength  of  medical  preparations, 
369 
Lead  glaze  poisonous,  366 
Lead  shot,  poisomng  by,  346 

wine  poisoned  by,  367 
Lettnce  opium,  581 
Lettuce,  strong  scented,  effects  of,  581 
Levant  not,  (Cocculos  indicns,)  596 
LewT^  case  of,  373 
Life  insQFsnce,  opium  eating  in  cases  of, 

475 
Lime,  effects  of,  237 

oxalate  of,  316 

hipochlorite  of,  833 
Lime  kilns,  vapoars  of,  death  from,  643 
Liqueurs,  poisoninff  1>y,  577 
Liquids,  boiling  effects  of,  when  swallow- 
ed, 34 
Litharge,  poisoning  by,  366 
LiTcr  of  sulphur,  333  - 


Lobelia  inflala,  010 

sypbilitiea,  439 
Lobsters,  potsonooa,  444 
Local  action  of  poisons,  36 
LtfiJumu^  eaae  oi^  956 
Loliom  temalentnm,  430,  697 
Long  fiiating,  effeets  of,  50 
Lozenges,  opium,  poisoninff  by,  491 
Lucifer  matches,  poisoning  l>y,  343 
Lnmbrici,  108,  145 
Lunar  caustic,  403 
Lytta  Tesicatoria,  436 
Mackerel,  poisonous  species  of,  445 
Maclean^  Mh,^  case  of,  533 
Maeormaek,  case  of,  371 
Madagascar  poison,  636 
Magistery  ot  bismuth,  405 
Magnesia,  sulphate  oU  effects  of,  15 
Magnesia  as  an  antidote  to  arsenic,  81, 

659 
Malignant  cholera  mistaken  for  pMSOih 
ing,  51 
pustule  in  cattle,  465 
Mandraffora  officinalis,  411 
Mandrake,  411 

Manj^nese,  preparations  of,  407 
Manihot  jathropha,  578 
Mar^  Earl  of,  case  of,  475 
Marsh  marigold<433 
Marshes  process  for  arsenic,  981    . 
delicacy  of,  985 
.    modifications  of,  986 
corroborate  experiments 
on,  663 
Matches,  locifer,  poisoning  by,  949 
Meadow  pimpernel,  635 

saffron,  poisoning  by,  610 
Mechanical  irritants,  death  from,  19,  656 
Meconic  acid,  500 

alleged  prssenceof,  in  lab»n»nn, 
506 
Meconin,  500 
Medicines,  saline,  poisonous,  15 

poison  substituted  for,  48 
Medico-lesal  reports,  135 
Melampodiom,  poisoning  by,  600 
Mephitic  vapour  of  drains,  650 

of  cemeteries,  659 
Menispemom  cocculos,  596 
Mercurial  is  perennis,  635 
Mercurius  vit«,  394 
Mercury,  liquid,  not  poisonous,  90,  356 

metallic,  310 

poisoning  by  vapour  of,  665 

bichloride  of,  310 

salivation  from,  319 

chloride  of,  336 

ammonio-chloride  of,  340 

black  oxide  of,  340 

with  chalk,  341 

red  oxide  of,  341 

iodides  of,  343 
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Mhrmt)  tabsiilptaito  of ,844 
nitrates  oU  348 
•  .aMtati&cf,  345 
falminate  of,  519 
"in  pbJWnao0Dtieal  ^paiations, 
345 
Merconal  medicines,  death  fron,  312 
'  ^beorplion  of,  385 
ointment,  341 
Mesontario  disease,  death  from,  148,  149 
Metallic  irritants,  40,  253  ^ 
Metalloidal  irritants,  242 
Metallic  poisons,  rarieties  of^  40 
antidotes  to,  75 
Metals,  pure,  not  poisonous,  20  . 
Mesereon,  poisonings  by,  416 
iMildew  in  wheat,  430 
Milk,  potBDtts  detected  in,  28,  635 
of  animals  poisonous,  454 
rabies  transmitted  by,  658   ' 
Milk-sickness  in  animals,  452 
Mineral  acids,  antidotes  to,  78 

medico-legal  qaestions  on, 
202 
Mineral  green,  379 
kermes,  398 
tuibith,  344 
poisons,  roles  for  analysis  of,  124 
solutions,  Fowler's,  303 
Minium,  368 

Momordica  elaterium,  413 
Monkshood,  poisoning  by,  612 

analysis,  614 
Morchella  escnlenta,  616 
Morrison's  pills,  poisoning  by,  409,  414 
Morphia  and  its  salts,  poisoning  by,  491 
fatal  dose,  492 
acetate,  493 

action  of,  on  ehildren,  493 
absorption,  497 
tests  for,  501 
in  the  tisanes,  514 
Mosquito,  bite  of  the,  464 
Mouldy  bread,  429 
Mountain  laurel,  635 

mercury,  635 
Mouth,  cancer  of  the,  317 
Mucor  Mocedo  in  bread,  429 
Murm,  case  of,  150 
Muriatic  acid,  poisonhig  by,  192 

post-mortem  appearances,  193 
treatment,  195 
.  analysis,  195 
in  organic  liquids,  196 
on  clothing,  197 
Muriatic  acid  gas,  653 
Murena  major,  445 
Muriate  of  Amnkonia,  234 
soda,  239 
moupbia,  492, 515 
Muscle,  common,  poisoning  by,  441 
Mustard,  irritant  properties  of,  417 


Mustard,  decoction  of,  miMk.eskfbit  efivn,' 

505 
Mushrooms,  poisoneea,  615 

analysis,  617 
Mdtton,  diseased,  poisoning  by,  446 
Mytilus  edulis,  441 
Myrtle  leaved  SBOiaoh,  597 
Naphtha,  action  of,  426 
Narcein,  500 
Narcissus,  412 

Narcotic  poisoning,  diseases  resembling, 
58 
treatment  of,  74 
Narcotic  poisons,  89,  465 

tables  of,  41 
Narcotico-irritant  poisons,  39,  41 
action  of,  594 
analysis,  595 
treatment  of,  595 
Narcotina,  500 

analysis  of,  576 
Natural  yerdigris,  379 
Needles,  effects  of,  when  swallowed!  21, 
22  » 

Nerium  oleander,  626 
Nickel-silrer,  poisoning  by,  387 
Nickel,  preparations  o^407 
Nicotiana  tabaeum,  629 
Nicotianin,  631 
Nfcotina,  631 
Nightshade  woody,  581 
garden,  581 
deadly,  617 
Nitrate  of  potash,  235 

roercdry,  344  < 

lead,  358 
copper,  378 
silver,  403 
bismuth,  405 
Nitre,  235 
Nitric  acid,  poisoning  by^  183 

in  a  diluted  state,  184 
post-mortem  appearances,  185 
fatal  doses,  186 
period  of  death,  186, 
treatment,  187 
chemical  analysis,  187 
tests,  188 

in  organic  liquids,  189 
in  clothing,  191 
quantitative  analysis,  192 
Nitrogen  not  poisonous,  636 

found  in  noxious  effluvia,  651 

Srotoxide  of,  653 
eutoxide  of,  654 
Nitro-muriatic  acid,  201 
Nitro-picric  acid,  635 
Nitro'fiulphnric  acid,  201 
Nitrous  acid,  654 
Non-metallic  irritants,  159 

.  antidolee  to,  75 
Normal  arseme,  284 


NoraMl  iMd,  356 

eoppar,  383 
.flMA,isa8eof,  161, 179 
Notes,  UM  of  in  eyidenoe,  93 

rules  for  taking  and  employing,  94 
rejection  of,  94 
Noxioas  thing,  definitioB  of,  16 
Noyan,  577 

Nnx  Tomica,  poisoning  by,  630 
fatal  dose  of,  620 
analysis  of,  638 
Obstructed  intestine,  death  from,  57 
(Enanthe  orocata,  605 
(Esophagus,  perforation  of,  107 
Oil,  boiling,  effects  of,  34 
castor,  433 
croton,  434 
Dippers,  437 
Fusel,  437 
saWn,  430 
tar,  435 
train,  445 
turpentine,  436 
Oil  of  bitter  almonds,  567 

prussic  acid  contained  in,  567 
quantity  lequired  to  destroy  life, 

570 
smallest  fatal  dose,  571 
effects  of  the  Taponr,  573 
analysis,  573 
OilofTitriol,  159 
Oleander  nerium,  636 
Oorany  poison,  635 
Opinions,  premature,  danger  of,  119 
Opium,  local  action  of,  35 

influence  of  habit  on,  36 

of  idiosyncrasy,  37 
lai]gre  doses  of  in  tetanus,  43 
poisoning  by  mistake  for  apoplexy, 

59 
poisoning  by,  466 
proportion  of  morphia  in,  466 
solubility  of  in  water,  466 
symptoms  caused  by,  468 
period  of  commencement,  469 
remission  of,  467 
diagnosis  of  poisoning  by,  471 
chronic  poisoning  by,  474 
post-mortem  appearances,  477 
fatal  dose,  accumulatire  proper- 
ties, 479 
recovery  from  large  doses,  480 
action  of,  on  infonts,  483 
effects  of  divided  doses,  484 
period  of  death,  484 
treatment,  485 
antidotes,  487 

effects  of  external  application,  499 
alkaloids  in,  500 
analysis,  500 
in  organic  mixtures,  504 
quantitative  analysis  of,  515 


Opionit  propofllMi  ofinmejiwnil  | 
tionB,516 
samnary  of  the  tests  for,  507, 511 
Opium  eating,  474 

in  referenoe  to  li&'insamioe,  475 
Opium  lozenges,  491 
Orpiment,  306 

white  arsenic  converted  into  in 
the  dead  body,  307. 
Oianjgre  peel,  suspected  death  from,  S3 
Osmium,  preparations  of,  407 
Oxalate  ot  ammonia,  138 

lime,  316 
Oxalis  acetosella,  431 
Oxalic  apid,  poisoning  by,  305 

symptoms  and  appearances  frona, 

306 
qaaatiQr  required  to  destroy  lifts 

308 
recovery  from,  309,  661 
period  of  death,  310 
treatment,  311 
chemical  analysis,  311 
in  organic  liquids,  314 
in  vegetables,  317 
absorption  of,  318 

?uantitative  analysis,  318 
antimony,  398 
copper,  379 
iron,  78,  87,  659 
lead,  366 
zinc,  401 
Oxide  carbonic,  648 
Oxides  of  nitrogen,  653 
Oxychloride  of  lead,  366 

copper,  378 
Oxygen,  655 
Oxymuriatic  acid,  346 
Oxysulphuret  of  antimony,  398 
Oxyuris  worm,  llO 
Oysters,  poisonous,  443 
Paint,  poisoning  by,  363 
Painter's  colic,  360 

its  occurence  in  certain  trades, 
363 
Palladium,  salts  of,  407 
Papaver  somniferum,  466 
Paralysis  from  lead,  361 

mercury,  310 
Paramorphine,  600  * 
Paratartaric  acid,  313 
Paregoric  elixir,  489 
Parisian  epileptics,  cases  of,  535,  535 
Parsley,  fool's  poisoning  by,  607 
Partial  decay,  effects  on  food,  453 
Peach  nut  oil,  573 
kernels,  578 
Pearl  ash,  poisoning  by,  834 
Pearl  white,  405 

IPenicillum  roseum  and  glacumen  in  bread, 
430 
Pepper,  cayenne,  411 
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PoiUmitis,  diafMtw  oC,  66 
PeieaMion  eaps,  poisoiiing  by,  666 
Perfoiftttoii  or  tlie  stomach  mistaken  for 
poisoning^,  47,  56,  104 
spontaneous,  106 
cMophagos  and  intestines. 

107 
from  wonns,  108 
Aeriwinkles,  noxious,  443 
Peisulphoret  of  mercury,  343 
Pestis  bovina,  451,  465 
PiafiPs  pmssic  acid,  618 
Pheasant,  flesh  of  poisoned,  140 
Phellandrinm  aquaticum,  607 
Phosphoric  and  phosphorus  acids,  198 
Phosphorus,  pSisoning  by,  242 
&tal  doses  of,  244 
analysis,  246 
Physic  nut,  416 

Pickles  poisoned  by  copper,  386 
Pickled  salmon,  poisoning  by,  444 
Picrotoxia,  697 

Pie  plant,  alleged  poisoning  by,  217 
Pins  and  needles,  injurious  effecto  of  when 

swallowed,  21 
Pigment,  green,  poisoning  by,  374 
Pill  cochlee,  412 

Pills,  Morison's,  death  from,  409,  414 
Placenta,  poisons  detected  in  the,  32,  667 
Platina;  chloride  of,  122 

salta  of,  407 
Plumbago  Europaea,  422 
Poison,  definition  of,  13,  17 
Poison's  mode  of  action,  24 
local  effecta,  26 
mode  in  which  they  destroy  life, 

26 
absorption  of,  28 
.  detected  in  the  blood,  28 
elimination  of,  29 
detection  of  in  the  fcetos,  ^se.,  32 
rapid  action  of,  33 
influence  of  habit  on,  36 
classification  of,  37 
classes  and  tables  of,  39 
substituted  for  medicine,  48 
period  of  death  from,  96 
accumulative  power,  99 
cause  of  non-detection  of,  114 
administration  of,  164 
remarks  on  the  sale  of,  263 
mineral  iritant,  169, 
ye^etable  irritant,  408 
animal  irritant,  436 
narcotic,  466 
narcotico-irritant,  494 
Poisoning,  cTidence  of  in  living  sttbjeot, 
48 
charges  of,  MgatiTed,  46, 47 
diseases  mtstaken  lor,  49 
ambiguous  eases  of,  61 
feigned  iod  iatiHitad,  63 


Peisoniiig,  treatment  of,  67,  88 

rules  for  investigating  eases  of,* 

evidence  of,  in  the  dead  body, 
96 
acuta  and  ehronie,  98 
evidence  of,  £rom  chemieal  ana* 

lysis.  111 
suspected  cases  of,  146 
eompound,  162 
Statute  relative  to,  19,  166 
Statistics  of,  166 
Poisoned  animals,  flesh  of,  139 

Wounds  of,  466 
Poisonous  food,  441 

grain  and  floor,  431 
milk,  463 
fipases,  41,  636 
Poppies,  poisoning  by,  488 
Pork,  noxious  effects  of,  37,  448 
PotU  case  of,  286 

Port-wine,  poisoned  by  arsenic,  269 
_.  by  lead  shot,  367 

Post-mortem  inspections,  rules  for,  90 

evidence  from,  in  poisoning, 

99 
effect  of  pntre&ction  on,  102 
Potash  and  ito  carbonates,  poisoning  by, 

binoxalate  of,  228 
bitartrato  of,  229 
hydriodate  of,  231 
hypochlorite  of,  233 
nitrate,  236 
sulphate,  236 
arsenite,  303 
•^       arseniate,  305 
biarseniate,  306 
chromato  and  Wchromate,  406 
Potassium,  iodide  of,  231 

sulphoreta  of,  232 
cyanide  of,  122 
sulphocyanide  of,  666 
ferrocvanide  of,  666 
Potatoes,  decayed,  effect?  of,  428 
Poudre  d'ltalie,  368 
Pounded  glass,  injurious  effecta  of,  23 
Pralet,  case  of,  623 
ProMHn^  Duke  /,  case  of,  669 
Protoxide  of  nitrogen,  663 
Prunus  avium,  678 

lauro-cerasus,  674 
Prussian  blue,  666 
Prussie  acid,  action  of,  33 

varieties  of,  617  • 

effecta  of  the  vapour,  618 
chronic  |>oisoning  by,  619 
evolved  in  mannfacturesi  619 
taste  and  odour  of,  620 
loss  of  odoar  in  the  body,  m 
odour  of  other  sabttanoes  mis* 
^^-  ior,  6S8 
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'  Prussic  acid,  symptoms  oiiited  bjtMi 
effeotofdilutioiif  526 
external  applteation  of,  537 
power  of  TolitioD  and  locomo- 
tion in  cases  of  poisoning 
by,  528 
postpmoctem  appeaiances,  533 
fatal  doses,  538 
recovery  from  large  doses,  539 
period  of  death,  546 
treatment,  541 
chemical  analysis,  546 
tests  for  the  lu(md,  546 
for  the  rapouV,  547 
sulphur  test  for,  548 
detection  of,  in  organic  liquids, 

553 
absorption  of,  556  • 
alleged  spontaneooB  prodao- 

tion  of^  557 
quantitative  analysis,  659 
strength  of  the  various  acids, 

518 
poisonous  in  combinatioD,  500 
leaves  and  kernels  containing, 
577 
Ptyalism  from  mercury,  312 
Putrefaction,  loss  of  poisons  by,  115 
Putrefied  animal  matter,  inoculation  of,  455 
Putrid  eggs,  452 
Pyroligneous  ether,  426 
Pyrophosphoric  acid,  200 
Pyroxylic  spirit,  426 


Quantity,  effects  of,  no  criterion  of  a  poi- 
son, 14 
of  poison  found  in  the  body, 
evidence  from,  117 
Quinia,  poisoning-by,  634 
Quinine,  sulphate  of,  634 
Quick-lime,  227    / 
QuickMlver,  310 


Reinsch^s  procesa  for  araeBk^  9M- 

delicacy  of,  288 
Remote  ae(soa  oipoisoKa^  26 
Reports,  medico-legal,  135 
Rheum  palmatam,  oxalic  acid  in,  817 
Rhodium,  pnpaiations  ^  407 
Rhododenaron  chrvsanthum,  140,  422 
Rh ubarb,  garden, alleged  poisoning by,217 
Rhus  toxicodendron,  and  rwUcsBS,  429 

coriaria,  597 
Rice,  death  from,  23 

.poisoned  by  copper,  385 
JRiehardBOn^  case  of,  285 
Ricinis  communis,  44)3 
Robiqaet^s  pmssic  aeid,  518^ 
Rose-bay  or  laurel,  626    ' 
Rue,  poisonous  action  of,  627 
Roles  for  investigating  cases  of  poisoning, 

Rum,  poisoned  by  lead,  367 

poisoning  by,  566 
Rumex  acetosa,  421 
Rupture  of  stomach,  death  from,  66 
Ru9uUy  case  of,  96 
Rata  graveolens,  627 
Rye-bread,  noxious  effects  of,  430 


Rabies  canina,  poison  of,  456 

symptoms  and  causes  of,  459 
transmitted  by  milk,  658 
jncubatiod  of,  667 
Racemic  acid,  mistaken  for  oxalis,  213 
JSamtM,  case  of,  621 
Ranunculus,  irritant  properties  of,  418 
Ratafia,  poisoning  by,  577 
Rattlesnake,  poison  of  the,  462 
Realgar,  306 

used  in  quack  preparations,  265 
Red  arsenic,  306 
lead,  366 

oxide  of  meroory,  341 
praoipitatei  341 
spifit  of  nitre,  183 
WMmm  of  mucous  membnue  firom  poi* 
soDtng  and  disease,  100 


Sabadilla,  602 
Sabadiliine,  602 
Sabina  juniperus,  418 
Saffron,  meadow,  610 
Saint  Ignatiu8*s  bean,  625 
Sal  ammoniac,  234 
de  duobus,  236 
prunella,  236 
polyehreet,  236 
volatile,  17,  224 
Saline  medicines  poisonous,  15 
Salivation  mercurial,  312 

from  disease,  314 
Salmon,  poisoning  by,  443 
Salt,  common,  death  from,  14,  239 

of  sorrel,  228 
Saltpetre,  235 
Salt,  spirits  of,  192 
Salts,  Epsom,  fatal  effects  of,  15 
Sambucus  nigra,  413 
Saponaria  officinalis,  635 
Saponins,  635 
Sausages,  noxious  effeeta  ef,  445 

alkaline,  poisoning  by,  5227 
Savin,  poisoning  by,  418 

fatal  effects  of,  419  ^ 
appearances,  419 
oil  of,  420 
Scammony,  421 
^heele*s  greeni,  373 

prassic  acid,  518 
Sofarader'e  pTussie  aeid,  518 
Sdlla  marilima,  627 
Scillitin,  627 


destroyed  by  paliB&otion»  102    |  SchwOtr  oait  jd^  164 
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SehiTeinArth  ^faMi«  389 
Seolopendra,  bites  of,  463 
ScorpKm,  poison  of,  463 
Secale  eornatom,  433 
Secretions,  poisons  detected  in,  98 
SedattTO  solution,  Battley's,  498 
Sedam  acre,  432 
Seeds,  castor,  423 

erotoa,  444 
Serpents  vpnomous,  460 
Sesqai-carbonate  of  aaanoiiia,  325 
Sesqui*cKiloride  of  antimony,  39*6 

of  iron,  404 
Sesqoi-sulplioret  of  arsenic,  306 
Setterwort,  600 
Sewers  and  drains,  air  of,  650 
Shell-fish,  poisonings  bj,  37, 443 
Sherrington^  case  of,  139 
Shot,  lead,  poisoningr  by,  346,  367 
Silver,  nitrate  of,  403 

preperatione  of,  408 

cyanide  of,  $47,  566 
Sinapis  nigra  and  alba,  417 
Siam  latifolium,  635 
Slow  poisoning,  43, 51, 98, 357, 313, 349, 

361,  385 
Sleep,  inflaence  of,  oa  poaaoDev43 
Smithy  Mr$,f  ease  of,  44 
Smokgng,  noxious  effects  of,  630 
Smonldering  wood,  noxious  vapour  of, 

642 
Smut  in  grain,  430 
Snakes  renomous,  460 
Snuff,  action  of,  630 

poisoned  bj  lead,  367 
Soap-lees,  poisoning  by,  333 
Soap-wort,  635 

Soda  and  its  carbonates,  poisoning  by,  334 
hypochlorite  of,  333 
muriate  of,  339 
Soda  flux,  r23 
Sodium,  diloiide  of,  339 

sulphuret  of,  233 
Softening  of  mueoQs  membrane  from  poi- 
son and  disease,  103 
Solomon  T.  Lawson^  case  of,  53 
Solania  in  potatoes,  439 

in  woody  nightshade,  583 
Solanam  dulcamara,  581 

•         nigrum,  581 
Sorrel,  common  and  wood!,  431 

salts  of,  338 
South  American  poison,  635 
Sow  thistle,  454 
Spanish  flies,  poisoning  by,  €36 
Sphacelta  segecnm,  433 
Spider,  poison  of  tfie,  4163 
Spigelia  raarilandica,  681 
SpiriCp  dyer's,  4aa 
Spirits,  ss^ens^  sArIs  of^l64 
Spirit,  pyrozylhi»  #M 

of  salt,  193 
58 


Spirit  of  turpentine,  4iS 

of  bartsbom,  17, 394 
Sponge,  injurious  ejects  of,  93 
Spontaneous  perforation,  106 
Spotted  hemlock,  603 
Sponge,  413 

milk  poisoned  by,  454 
Spurred  nre,  433 
Sprat,  yellow  billed,  445 
Squills,  poisoning  by,  637 
Staphysagria,  433 
Statistics  of  poisonin^^  156 
Sttvesaere,  433 
Stewart,  case  of,  506 
Stibiated  tartar,  388 
Stomach,  death  from  distention  of,  66 

perforations  of,  104 
Stomach-psmp,  the  use  of,  73 
Stone  crop,  433        • 
Stramonium,  poisoning  by,  627 
Strangulated  hernia,  diagnosis 

of,  56 
Stian^ulatton  intefnal,  death  from,  56 
Strontia,  action  of,  336 
Strychnia,  imputed  death  from,  65 

and  its  salts,  poisoning  by,  631 
fatal  dose,  623 
analysis,  623 
Strychnos  nux  Tomica,  020 

ignatii  and  guiaoensis,  625 
Sabacetate  of  copper,  371 

of  lead,  357 
Subchloride  of  copper,  373 
Sublimate,  corrosive,  310 
Sublimates,  metallic,  preservation  of,  137 
Submuriate  of  antimony,  396 
Sobnitrate  of  bismuth,  405 
Substances  for  analysis,  preservation  of, 

93 
Sodden  death,  causes  of,  58 
Sudden  invasion  of  symptoms  in  poison* 

ing,  43 
Suffocation  by  gases,  636  # 

Sugar  of  lead,  symptoms  caused  by,  347 
chronic  poisoning  by,  349 
appearances,  349 
fatal  dose,  350 
treatment  of  poisoning  by, 

351 
analysis,  351 
lA  organic  mixtuces,  353 
detection  of,  in  tissues,  354 
absorption  of,  357 
Sugar  poisoned  by  lead,  368 
Sulphate  of  magnesia,  15 
stronebia,  123 
indigo,  181 
potash,  836 
lead,  364 
coppec,  370 
ainc,  398 
iron,  403. 
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Sulphate  of  morpbiif  515  • 

jliinioe,  634 
Solphoograiiic  aoid,  565 
Sulphur,  action  of,  351 
liyer  of,  233 
Sulpburet  of  antimoy,  398 
copper,  373 
iron,  123 
lead,  366 
aierenry,  343 
Sulphurets  alkaline,  233 

of  arsenic,  306  # 

Sulphuretted  hydrogen  gas,  preparation 
of,  123      • 
poisoning  by,  648 
symptoms  and  appearances,. 

649 
analysis,  651 
Sulphuric  acid,  sym{>toms  caused  by,  160 
period  of  commencement, 

161 
acts  of  ^volition  and  loco- 
motion in  poisoning  by, 

161,  660 
remission   and    intermis- 
sion, 164 
chronic  poisoning  by,  167 
absorption  of,  167 
period  of  death,  168 
treatment,  169^ 
analysis,  171 
carbonization  of    organic 

matter  by,  171 
tests  for,  174 
analysis  in  organic  liquids, 

177 
stains  of,  on  clothing,  179 
aromatic,    poisoning    by, 
180 
Sulphurous  acid,  poisoning  by,  642 
Sumack  myrtle,  140,  597 
Suspected  poisoning,  oases  of,  145 
Sympathy,  action  of  poisons  by,  33 
Symptoms,  rules  for  observing,  89 

evidence  from,  in  poisoning, 
42,  54 
Syncopal,  asphyxia,  65 
Syrup  of  poppies,  488 
Tables,  analytical,  for  mineral  poisons, 

124 
T«nia  solium  and  lata,  1 10 
Tanghin  poison,  625 
Tanghinia  venenifera,  625 
Tape  worm^  116 
Tapioca  plant,  poisonous,  .578 
Tarantula  spider,  bite  of  the,  463 
Tar,  oil  of,  435 

Tartar,  cream  of,  action  of,  299 
Tartar  emetic,  388 

effects  of,  on  children,  889 

symptoms  andappeaianoes, 

390 


Tartar  emeUc,  treatment,  391 
analysis,  393 
in  organie  liquids,  393 
arsenic  eoatiined  in,  395 

Tartarie  acid,  218 

Tartarized  antimony,  388 

Tasteless  ague  drop,  303 

Tawtll,  ease  of,  543 

Tetanie  oonTOlsions  mistaken  for  poison- 
ing, 62 

Tetanus,  huge  doeee  of  opium  in,  43 
causes  and  diagnosis  of,  69 

Test  papers,  123 

Tests  and  apparatus  for  analysis,  118 
follacies  respecting  use  of,  119 
preparation  of,  131 

Terchloriife  of  gold,  403 

Tetradon  soeleratns,  444 

Thebaina,  500 

Thomasy  case  of,  166 

Thornapple,  poisoning  by,  627 

Throatwort,  poisoning  by,  598 

Ticunas  poisov^  625 

local  action  of,  25 

Tieut6  upas,  635 

Tin,  poisonous  preparations  of,  402 
chloride  of,  1^ 

Tissues,  mineral  poisons  in,  133 

Tobacco,  peisenmg  by,  629  • 

Indian,  effeeU  of,  610 

Taffana  aaua,  115 

Trades  susject  to  painters*  colic,  362 

Train  oil,  effects  of.  445 

Trembles,  effects  of,  en  flesh,  463 

Tricocephalus  dlspar,  110 

Trisnitrate  of  bismuth,  405 

Truffles,  poisoning  by,  616 

Tunnel,  Thames,  noxious  air  in,  649 

Tunney,  poisoning  by,  444 

Turbith  mineral,  344 

Turner's  yellow,  368 

Turpentine,  oil  of,  action  of,  436 

Ulceration  of  mucous  membrane,  103 

Upas  poison  of  Java,  625 

Upas  Tieate,  625 

Uranium,  preparations  of,  407 

resemblance  of,  to  arsenic,  979 
to  copper,  377 
Ur^  jraison,  625 
Urea   in  the  blood,  narcotic  symptboit 

from,  473 
Uredo  frumenti,  430 
Urine,  poisons  detected  in,  28 
Uterus,  death  from  mpture  of,  67 
araeLic  detected  in,  32 

Vapour  of  charcoal,  death  from,  641 
of  coal,  643 

of  lime  and  briok-kilna,  643 
of  drains  and  sawen,  660 
of  nitrons  add,  664 
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Vapour  of  merci^j,  665  { 

of  prasRic  acid,  668  I 

of  ether,  poisoningr  by,  669  I 

Vapour  testa  for  pruaaic  acid,  547  I 

Vauqoeliip'a  pruaaic  acid,  518 
Veal,  noxious  effecta  of,  447 
Vegetable  irritants,  408 

.  acids,  analytical  tables  of,  125 
Vegetables,  decayed,  poisonous,  428 
Venomous  serpents,  460 

Crustacea  and  insects,  463 
Veratria,  poisonous  effects  of,  6^ 
Veratrum  album,  601 

aabadilla,  602 
Verdigris,  371,  379 
Verditer,  379 
Vermilion,  343 

Vessels,  use  of  clean,  in  analysis,  92 
Vinegar,  poisoning  by,  221 

'  arsenic  in,  291 

Violence,  death  from,  mistaken  for  poison- 
ing, 151 
Viper,  common,  poiaon  of,  460 
Vipera  Berus,  460 
Aspis,  460 
Virgin's  bower,  422 
Viscera,  removal  of,  in  dead  body,  92 

preservation  of,  93 
Vitriol,  oil  of,  159 
•  blue,  370 
white,  398 
green,  403 
Vitriolic  acid,  159 
Volatile  poisons,  abaorption  of,  31 
Vomited  mattera,  detection  of  poiaona  in, 
53 
identity  of,  92 
Wake-robin,  410 
Waring^  case  of,  271 
Wart-weed,  413 
Water,  effecta  of  cold,  18 

of  boiling,  24 
of   water  accidentally  poiaone<l, 

53 
poisoned  by  lead,  362 
by  copper,  388 


Water, 4>rtter  almond,  poisoning  by,  573 
crowfoot,  418 
hemlock,  604 
laurel,  574 

raranip,  604,  605,  607 
in  grain,  432 
Wekh,  caae  of,  319  • 

Whelks,  poisoning  by,  443 
WhUkeir^  caae  oi^  15 
Whiskey,  poisotiing  by,  586 
White  arsenic,  252 

hellebore,  14,  601 
lead,  359 
precipitate,  340 
vitriol,  398 
bryony,  411 
Wind  flower,  410 
Wine,  poiaoned  by  arsenic,  269 

by  lead  shot,  346 
Wine,  antimonial,  389 
Wolfsbane,  poisoning  by,  612 
Wood,  damp,  carbonic  acid- from,  637 

smouldering,  noxious  vapour  from, 
642 
Wood  sorrel,  421 
Woody  nightshade,  581 
Woorara  poison,  625 

Worms,  perforation  of  intestines  by,  108 
caae  of  alleged  death  from,  109 
apecies  of,  1 10 
fatal  quack  remedies  for,  601 
Wounds,  poisoned,  455 
Wourali  poison,  625 
Yellow  arsenic,  306 

King'a,  alleged  death  by,  146 

chrome,  365 

billed  sprat,  noxious   effecta  of, 

445 
aulphate  of  mercury,  344 
Turner's,  358 
Yew  beniea  and  leaves,  poiaoning  by« 
632 
tree,  tea,  633 
Zinc,  sulphate  of,  398 
carbonate,  400 
galvanized,  401 


ERRATUM. 

Page  284,  line  16, /or  *« one-thirteenth  of  a  grain,"  read  "the  one  hundred  and 
thirtieth  part  of  a  grain." 


THE  END. 
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Dollars  will  entitle  them  to  the  Journal  only,  without  the  News,  and  that  they  will  be  at  the  e: 
ef  their  own  postase  on  the  receipt  of  each  number.    The  advantage  of  a  remittance  when 
ing  the  Journal  will  thus  be  apparent. 

As  the  Ifodieal  News  and  Library  is  faino  ease  sent  wlthoot  advance  pnynenl,  itt 


will  always  receive  it  free  of  ] 
Bemittanoes  of  subsoripiiona  oanlie  mailed  at  our  riifc,  when  a  ccrtifioate  is  taken  irein  the  Peal- 


ftoanbe  mailed  at  onr  riik,  when  a  f 
that  Ihn  money  ia  duly  inclosed  and  forwarded. 

AddNMi  BLANGHABD  9c  LEA,  Pfenaannu. 


AND   SCIENTIFIC   PUBLICATIONS. 


ALLEN   (J.    M.)«   M.D., 
ProTeiaor  of  Aaatomy  in  th«  Pooasylvania  Medical  CoU«|re,  Ac. 

THE  PRACTICAL  ANATOMIST;  or,  The  Student's  Guide  in  the  Dissecting- 
ROOM.  Witii  over  200  iUustratioat».  la  one  handsome  royal  12mo.  volume,  of  over  500  pages. 
(^To  be  ready  for  tke/all  sessioju.) 

In  the  arrangemeot  of  this  work,  tlie  author  has  endeavored  to  present  a  complete  aod  thoroug^h 
course  of  di^>ectioQs  in  a  clearer  and  more  available  form  for  practical  use,  than  has  as  yet  beea 
accomplished.  The  chapters  follow  each  other  ia  the  order  in  which  dissections  are  usually  con- 
ducted in  ibis  country,  and  as  each  region  in  taken  up,  every  detail  regarding  it  is  fully  described 
and  illubirated,  so  that  the  student  is  not  interrupted  in  his  labors,  by  the  necebsity  of  relerring  from 
one  portion  of  the  volume  to  another. 

ANALYTICAL    COMPENDIUM 
OF  MEDICAL  SCIENCE,  containing  Anatomy,  Physiology,  Surgery,  Midwifery, 
Chemistry,  Materia  Medica,  Therapeutics,  and  Practice  of  Medicine.    By  John  Nkill,  M.  D., 
and  F.  G   Smith,  M.  D.     New  and  enlarged  edition,  one  thick  volume  royal  12mo.  of  over 
1000  pages,  with  374  illustrations,    f^t  See  Neill,  p.  24. 

ABEL  (F.   A.),    F.C.  S,    AND   C.    L.    BLOXAM. 
HANDBOOK  OF  CHEMISTRY,  Theoretical,  Practical,  and  Technical;  with  a 
Recommendatory  Preface  bv  Df.  Hopmann.    In  one  ku-ge  octavo  volume,  extra  cloth,  of  662 


pages,  with  illustrations.    $3  25. 

It  mast  be  uoderitood  that  this  it  a  work  fitted  for 
the  earnest  student,  who  resolvea  to  parsae  for  him* 
•eif  a  steady  search  into  the  chemical  myateriea  of 
creation.  For  such  a  atadent  the  *  Handbook'  will 
prove  an  excellent  guide,  since  he  will  find  in  it, 
not  merely  the  approved  modes  of  analytical  investi- 
gaiioa,  but  most  descriptiona  of  the  apparataa  ae- 


eesaary,  with  saeh  mnnipalatory  details  as  rendered 
Faraday's  *  Chemical  Manipulations'  so  valuable  at 
the  time  of  its  pablicatioa.  Beyond  this,  the  im- 
portituce  of  the  work  is  increased  by  the  introdoc- 
titm  of  much  of  the  technical  chemistry  of  the  mann- 
factory.— />r.  Hofmanii*s  Frtfcic*. 


ASHWELL   (SAMUEL),  M.  D., 
Obstetric  Physician  and  Lecturer  to  Guy's  Hospiul,  London. 

A  PRACTICAL  TREATISE  ON  THE  DISEASES  PECULIAR  TO  WOMEN. 

Illustrated  by  Cases  derived  from  Hospital  and  Private  Practice.  Third  American,  irora  the  Third 
and  revised  London  edition.  In  one  ootavo  volume,  extra  cloth,  oi  528  pages.  (Lately  Pub- 
iisked.)    $3  00.  t~o         V         y 


The  moat  useful  practical  work  on  the  snbjeot  ia 
the  English  language.  —  .fio«l«»  Med.  tmd  Hurg, 
Journal. 

The  moat  able,  and  certainly;  the  most  standard 
and  practical,  work  on  temule  diseases  that  we  have 
yet  a/oea.^Mtdico'Ckirurgical  Review. 

The  young  practitioner  will  find  it  invaluaUe, 
while  tAoae  who  have  had  most  experience  will  yet 


find  something  Co  learn,  and  much  to  commend,  in  a 
book  which  shows  so  much  patient  observatinn, 
practical  skill,  and  sound  sense.— £rt<i«A  and  Fo- 
reign  Med.  Review. 

We  commend  it  to  our  readers  ai  the  best  practi- 
eal  treatise  on  the  subject  which  has  yet  appeared. 
— London  Lancet. 


ARNOTT  (NEiLL),  M.  O. 
ELEMENTS    OP    PHYSICS;    or  Natural  Philosophy,  General  and  Medical. 

Written  for  universal  use,  in  plain  or  non-technical  language.  A  new  edition,  by  Isaac  Hays, 
M.  D.  Complete  in  one  octavo  volume,  leather,  oi  484  pages,  with  about  two  hundred  illustra- 
tions.   ^2  50. 

BENNETT  (HENRY),  M.  D. 
A  PRACTICAL  TREATISE   ON  INFLAMMATION  OF  THE  UTERUS, 

ITS  CERVIX  AND  APPENDAGES,  and  on  its  connection  with  Uterine  Di:«a8e.    Fourth 

American,  from  the  third  and  revised  London  edition.    To  whicJi  isadded  (JWy,  1856),  a  Review 

op  THE  Present  State  of  Uterine  Pathology.    In  one  neat  octavo  volume,  extra  cloth,  of 

500  pages,  with  wood-cuts.    $2  00. 

The  addition  oi  the  "  Review"  presents  the  most  recent  aspects  of  the  questions  discussed  in 
this  well-known  work,  bringing  it  down  to  the  latest  moment. 

This  edition  haa  b«en  carefully  revised  and  altered, ,  When,  a  few  years  back,  the  first  edition  of  the 
and  variouB  additions  have  been  made,  which  render  present  work  was  published,  the  subject  was  oneaU 
it  more  eomplete,  and,  if  possible^  more  worthy  of  most  entirely  unknown  to  the  obstetrical  celebrities 
the  high  appreciati(Hi  in  which  it  is  held  by  the  I  of  the  day :  and  even  now  we  have  reason  tu  know 
medical  profession  throughout  the  world.  A  copy  '  that  the  bulk  of  the  profession  are  not  fully  alive  to 
slionld  b«  in  the  possession  of  every  physician.—  !  theimportaneeandfreqnencyof  the  disease  of  which 
CkeirUMvn  Med.  Jeumai  mnd  Review ,  1  it  takes  cognisance.    The  present  edition  is  so  much 

We  are  firmly  of  opinion  that  ia  proportion  as  a  |  enlarged,  sltered,  and  improved,  that  it  can  scarcely 
knowledge  of  uterine  diseases  becomes  more  appre-  i  ^  considered  tae  same  work—Dr.  Eanktnts  A^. 
ciated,  this  work  will  be  proportionably  established  '  ***"•«'• 
as  a  text-book  ia  the  profession.— TA«  Lancet.  i 

Also,  Just  ready,  by  the  same  author,  aod  for  sale  separate, 

A  REVIEW  OF  THE  PRESENT  STATE  OF  UTERINE  PATHOLOGY. 

1  small  vol.  8vo.    50  cents,  in  flexible  cloth. 

In  this  little  work,  which  can  be  had  either  in  connection  with  the  «  Practical  Treatise,''  or 
separate,  the  author  presents  his  latest  views  with  regard  to  the  various  doctrines  whicu  have  re- 
eently  been  brought  forward  on  this  interesting  question,  under  the  following  heads:— 
Chap.    .Preliminary.    II.  Sketch  of  Uterine  Pathology.    III.  Objections.    IV.  The  Leucorrhcea 

Theory— the  Syphilis  Theory— the  Ovarian  Theory.    V.   The  Displacement  Theory.    VI. 

Sammary. 


BLANCHARD  &  LEA'S  MEDICAL 


BROWN   (ISAAC    BAKER), 
Sargeon-AccoQchear  to  St.  Mary's  Htiapital,  Ibe. 

ON  SOME  DISEASES  OF  WOMEN  ADMITTING  OP  SURGICAL  TREAT- 
MENT.   Wiih  handitome  illustratioDs.    One  vol.  8vo.,  extra  cloth.    {Now  Ready.)    SI  60. 
Mr.  Brown  hat  earned  for  hiraBelf  a  higfh  reputa-  '  and  merit  the  careful  attention  of  every  aargeoa- 

tion  in  the  operative  treatment  of  sundry  diaeaeea  ,  uceoneheviT .^Association  Joumai. 

and  iiijurici  to  which  females  are  peculiarly  subject.  |      ,„^  .^^  ^^  i.^.:.«»: .«  f„  ,^^««..«^s«»  ♦».;.  K^^b> 

We  can  truly  say  of  hi.  work  that  it  is  an  important        ^Y«  have  no  hesitation  In  recommending  thia  book 


addition  to  obotetricul  literature.  The  operative 
KUifp-estiona  nnii  contrivances  which  Mr.  Brown  do- 
scribes,  exhibit  much  practical  sagacity  and  skill, 


to  the  careful  attention  of  all  surgeons  who  maJke 
female  complaints  a  part  of  their  study  and  practice. 
— Dublin  (^uarurlf  Journal. 


BENNETT   (J.    HUGHES),    M.  D.,    F.  R.  8.  E., 

Professor  of  Clinical  Medicine  in  the  University  of  Edinburgh,  &c. 

THE  PATHOLOGY  AND  TREATMENT  OF  PULMONARY  TUBERCU- 

LOSIS,  and  on  the  Local  Medication  of  Pharyni^al  and  Laryngeal  Diseases  frequently  naifitalren 
for  or  a.'tHociated  with,  Phthij^is.  In  one  hands^ome  octavo  volume,  extra  cloth,  wiln  beauliiui 
wood-cuts.     pp.  130.     {Lateiy  Issued.)    SI  25. 


BUDD  (GEORGE),  M.  D.,  F.  R.  S., 

Professor  of  Medicine  in  King's  College,  London. 

ON  DISEASES  OF  THE  LIVER.    Second  American,  from  the  second  and 

enlarged  London  edition.    In  one  very  handsome  octavo  volume,  extra  cloth,  with  fonr  beauti- 
fully colored  plates,  and  numerous  wood-cuts.    pp.  468.     $3  00. 
For  many  years,  Dr.  Budd^s  work  must  be  the  I  the  subject  has  been  taken  up  by  so  able  and  experi- 

autliority  of  th<5  ^reat  mass  ol  British  practitioners    enced  a  physician— 5rtXMA  and  Fortign  Mtdico- 

on  the  hepatic  diseases ;  and  it  is  satisfactory  that  I  Chirurgical  Review. 

BY  THE  SAME  AUTHOR.      {NoW  Rtody.) 

ON  THE   ORGANIC  DISEASES  AND  FUNCTIONAL  DISORDERS  OF 

THE  STOMACH.    In  one  neat  octavo  volume,  extra  cloth.    $1  50.    A  new  work,  1856. 

While  ftpecial  treatises*  have  been  multiplying  upon  almost  all  the  different  classes  of  diseases,  there 
has  long  lieen  felt  the  want  of  an  auihoriiative  work  on  the  disorders  of  the  stomach,  w^hicb  con- 
;4tiiute,  perhaps,  a  larger  proportion  of  the  daily  practice  of  the  physician  than  any  other  class  of 
nidladies.  To  supply  this  want  has  been  the  object  of  the  author,  and  his  reputation  is  an  ample 
guarantee  of  the  value  of  his  labors. 

From  the  high  position  occupied  by  Dr.  Budd  as  style,  the  subjects  are  well  arranged,  and  the  practi- 
a  teacher,  a  writer,  aud  a  practitioner,  it  is  almost  chI  precepts,  both  of  diagnosis  and  treatment,  deoofe 
needless  to  state  that  the  present  book  may  be  con-  the  character  of  a  thoughtful  and  experienced  phr- 
siilted  witii  great  advantage.  It  is  written  m  an  easy  •  sician.— LowdMi  Med.  Times  and  OaxttUj  Dec.  1£5S. 


BIRD  (GOLOING),  A.  M.,  M.  D.,  &c. 
URINARY     DEPOSITS:     THEIR     DIAGNOSIS,    PATHOLOGY,    AND 

THERAPEUTICAL  INDICATIONS.    A  new  and  enlarged  American,  from  the  last  improved 
London  edition.  With  over  sixty  illustrations.   In  one  royal  12mo.  vol,  extra  cloth,  pp.  372.  $1  30. 

extension  and  satisfactory  employment  of  our  thera- 


It  can  scarcely  be  necessary  for  us  to  say  anything 
of  the  merits  of  this  well-known  Treatise,  which  so 
admirably  brings  into  practical  application  the  re- 
sults of  those  microscopical  and  chemical  researches 
regarding  the  phyRioIoffy  nnd  pathology  of  the  uri- 
nnry  secretion,  which  have  contributed  so  much  to 
tJie  increase  of  our  diagnostic  powers,  and  to  the 


peutic  resources.  In  the  preparation  of  this  new 
edition  of  his  work,  it  is  obvious  that  Dr.  Golding 
Bird  has  spared  no  pains  to  render  it  a  faithful  repre- 
sentation of  the  present  state  of  scientific  knowledge 
on  the  subject  it  embraces.—  7%<  British  and  Foreign 
Medieo' Chirurgical  Hsvisw. 


BY  THE  SAMS  AUTHOB. 


ELEMENTS  OF  NATURAL  PHILOSOPHY;  being  an  Experimental  Intro- 

duct  ion  to  the  Physical  Sciences.    Illnstrated  with  nearly  four  hundred  wood-cuu.    From  the 
third  London  edition.    In  one  neat  volume,  royal  12mo.,  extra  cloth,    pp.402.    ^125. 


BILLING'S  PRINCIPLKS  OF  MEDICINE.— 
Second  American,  from  the  Fifth  and  Improved 
I^ondon  edition.  In  one  handsome  octavo  volume, 
extra  cloth.  250  pages.    »l  25. 

BLAKISTON'S  PRACTICAL  OBSERVATIONS 
ON  CERTAIN  DISKaSRS  OF  THE  CHEST, 
nnd  on  the  Principles  of  Auscultation.  In  one  vol., 
cloth,  6vo     PP.3B4.    8125. 

lUfRROWS  ON  DISORDERS  OF  THE  CERE- 
URAI<  CIRCULATION,  and  on  the.  Connection 
lietween  the  AlTections  of  the  Brain  and  Diseases 
of  the  Heart.  In  one  8vo.  vol.,  extra  cloth,  with 
Cdtiired  plales.    pp.  210.    01  25. 

iJEAhR  ON  THE  LAWS  OF  HEALTH  IN  RE- 
LATION TO  MIND  AND  BODY.  A  Series  of 
Lett*  TH  from  un  old  Practitioner  to  a  Patient.  In 
•  uie  volume,  royul  12mo.,  extra  cloth,  pp.  996. 
6i)  eents. 


BUSHNAN»S  PHYSIOLOGY  OF  ANIMAL  AND 
VEGETABLE  LIFE;  a  Popular  Treat iae  on  the 
Functions  and  Phenomena  of  Organic  Life.  In 
one  handsome  royal  l2mo.  volume,  extra  eloth, 
with  over  100  illustrations,    pp.  234.    80  eenta. 

BUCKLER  ON  THE  ETIOLOGY,  PATHOLOGY, 
AND  TREATMENT  OF  FIBRO-BRONCHI- 
TIS  AND  RHEUMATIC  PNEU.MONIA.  la 
one  8vo.  volume,  extra  cloth,    pp.  150.    $1  25. 

BLOOD  AND  URINE  (MANUALS  OX).  BY 
JOHN  WILLIAM  GRIFFITH,  G.  OWKN 
REESE,  AND  ALFRED  MARKWICK.  One 
thick  volume,  royal  12tno.,  extra  cloth,  with 
plates,    pp.  460.    fl  25. 

BRODIE»S  CLINICAL  LECTURES  ON  SCR- 
GERY.    1  vol.  8vo.,  eloth.    350  pp.    $1  S5. 


AND   SCIENTIFIC   PUBLICATIONS. 


BARLOW   (QEOAQE  H.),   M.  D. 

Phyaician  to  Ouy't  Hoipital,  London,  &e. 

A  MANUAL  OP  THE  PEACTIOB  OP  MEDICINE.    With  Additions  by  D. 

F.  CoNDis,  M.  D.,  author  of  »<  A  Practical  Treatise  on  Di8eai*e«  of  Children,"  &o.  In  one  kaad- 
sorae  octavo  volume,  leather,  of  over  t>00  pages.  {A  iiew  toork^juat  ready ^  1856.)  $2  75. 
The  postilion  of  the  author  as  phyr*ician  to  Guy's  Hospital  and  other  large  public  institutions,  is 
a  sufficient  guarantee  of  the  extent  and  value  oi  the  experience  which  '\a  here  systematically  re- 
corded and  condensed.  His  aim  throughout  has  been  to  produce  a  practical  work,  on  which  the 
student  can  rely  as  a  guide,  and  to  which  the  practitioner  can  refer  with  confidence.  The  additions 
by  the  editor  compri:^  chapters  on  Cerebro-spinal  Meningitis,  Cholera  Infantum,  and  Yellow  Fever, 
be>ides  numerous  notes  wnerever  the  di:sea:ies  or  practice  of  this  country  seemed  to  render  Ihem 
nece-i^ary  or  desirable. 


We  most  emphatically  commend  it  to  the  attention 
of  the  prufessioo,  as  deserving  their  confidence — a 
depository  of  practical  knowledre,  from  which  they 
may  diaw  with  ereat  benefit. — CineiH$uui  Med.  Ob- 
BerviTj  Mnr.  185o. 

The  student  has  long  been  in  want  of  a  good  ele- 
mentary work  on  the  Practice  of  Medicine.  In  Dr. 
Barlow's  Munaal  that  want  is  supplied;  and  we 
have  no  question  that  it  will  at  once  be  installed 
as  the  favorite  text-book  in  all  Medical  Schools.^ 
Medical  Times  and  Gazette, 

We  recommend  Dr.  Barlow's  Manual  in  the  warm- 
est manner  us  a  roost  valuable  vlide-mecum.  We 
have  had  frequent  oecasirai  to  consult  it,  aad  have 
found  it  clear,  concise,  practical,  and  sound.  It  is 
eminentiy  a  practical  work,  containing^  all  that  is 
essential,  aad  avoiding  useless  theoretical  discus- 
sion. The  work  suppTiea  what  has  been  for  some 
time  wanting}  a  manual  of  practice  based  upon  mo- 
dem discoveries  in  pathology  and  rational  views  of 
treatment  of  ditease.  It  is  especially  intended  for 
the  Bse  of  students  and  janior  praetitloners,  but  it 


will  be  found  hardly  less  nseful  to  the  exnerieneed 
physician.  The  American  editor  has  added  to  the 
work  three  chapters— on  Cholera  Infantum,  Yellow 
Fever,  and  Cerebro-spinal  Meninglts.  These  addi- 
tions, the  two  first  or  which  are  indispensable  to  a 
work  on  practice  destined  for  the  profession  in  this 
country,  are  executed  with  great  judgment  and  fi- 
delity, by  Dr.  Condie,  who  has  also  succeeded  hap- 
pily  in  imitating  the  conciseness  and  clearness  of 
style  which  are  such  agreeable  characteristics  of 
the  original  book.-— Boston  Med.  and  Surg.  Journal  f 
Feb.  1856. 

We  have  looked  through  this  volnme  with  very 
great  satisfaction ;  it  is  written  in  an  easy  and  plea- 
sant style,  and  the  short  though  lucid  expositions  of 
disease,  clearness  of  description,  and  soundness  of 
precept  will  make  it  a  welcome  visitor  in  the  library 
of  every  practitioner.  It  combines  the  simplicity  of 
old  CvLLEN,  with  the  elegance  of  Wat^^,  and  al- 
though not  so  copious  as  other  works  we  m-ght  men- 
tion, it  will,  nevertheless,  becom^  a  standard  aatho- 
rity — Anurieam  La»es<,  Mar.  1856. 


BARTLETT  (ELI8HA),  M.  D. 
THE   HISTORY,  DIAGNOSIS,  AND  TREATMENT  OF  THE  FEVERS 

OF  THE  UNITED  STATES.  A  new  and  revised  edition.  By  Alonzo  Clakk,  M.  D.,  Prof, 
of  Physiology  and  Pathology  in  the  N.  Y.  Coll  of  Physicians  and  Surgeons,  &c.  In  one  octavo 
volume,  of  six  hundred  pages,  extra  cloth.    {Nearly  Ready.) 

and  as  such  cordially  recommend  it  to  the  medical 


The  masterly  and  elegant  treatise  by  Or.  Bartlett 
is  invaluable  to  the  American  student  and  practi- 
tioner .~jDr.ifo<m««'«£«port  to  lAs  A'al.  Med.  Asso- 
ciation. 

We  regard  it,  from  the  examination  we  have  made 
of  it,  the  best  work  on  fevers  extant  in  oar  language. 


pablio. — Si.  Louis  Medical  and  Surgieai  JoumeU. 

Take  it  altogether,  it  is  the  most  complete  history 
of  onr  fevers  which  has  yet  been  published,  ana 
every  practitioner  should  avail  himself  of  its  con- 
tenU.— J4s  Wesum  JLonest. 


BOWMAN  (JOHN  E.),  M.O. 
PRACTICAL  HANDBOOK  OF   MEDICAL   CHEMISTRY.    Second  Ame- 
rican, from  the  third  and  revised  Engli>h  Edition.    In  one  neat  volume,  royal  12mo.,  extra  cloth, 
with  numerous  illustrations,    pp.  288.    {Nota  Ready ^  1856.)    $1  25. 

Presenting,  in  a  condensed  and  convenient  form,  at  a  very  low  price,  the  applications  of  Chemistry 
to  the  practical  purposes  of  Clinical  Medicine,  this  work  supplies  a  want  which  has  long  been 
felt  by  the  physician.  The  numerous  editions  which  have  been  called  for  both  in  England  and  this 
country,  sufficiently  attest  the  success  with  which  the  author  has  carried  out  his  plan. 

BY  THE  8AMB  AUTHOR. 

INTRODUCTION   TO    PRACTICAL    CHEMISTRY,   INCLUDING   ANA- 
LYSIS.  With  numerous  illustrations.    In  one  neat  vol.,  royal  12mo.,  extra  cloth,    pp.  350.   $1  25. 


CURLING   (T.    B.),   F.  R.8., 
Snrgeon  to  the  London  Hospital,  President  of  the  Uunterian  Society,  &c. 

A  PRACTICAL  TREATISE  ON  DISEASES  OF  THE  TESTIS,  SPERMA- 

TIC  C0BJ3,  AND  SCROTUM.  Second  American,  from  the  second  and  enlarged  English  edi- 
tion. In  one  handsome  octavo  volume,  extra  cloth,  with  numerous  illustrations,  pp.  420.  (Now 
Ready,  1856.)    $2  00. 

In  the  revii>ed  English  edition,  of  which  this  is  a  reprint,  the  author,  for  want  of  space,  omitted 
the  Anatomical  Introduction.  By  a  more  condensed  style  of  printing,  room  has  been  found  in  the 
present  volume  to  retain  this  important  portion  without  rendering  the  work  inconveniently  large. 
Some  of  the  notes  of  the  former  American  editor  have  also  been  incorporated,  and  a  number  of  new 
illustrations  introduced.  With  these  improvements,  and  the  thorough  revision  which  it  has  enjoyed 
at  the  hands  of  the  author,  it  will  be  found  fully  worthy  to  retain  the  authoritative  position  which 
it  has  acquired  with  regard  to  this  class  of  aflections. 

already.  ^  We  ean  only  say  that  it  shonid  be  in  the 


We  now  take  farewell,  for  the  present,  of  this  ex- 
cellent treatise,  placing  it  on  our  book  shelves  by 
the  side  of  Cooper  on  Tractures  and  Dislocations, 
and  other  similar  standard  and  valuable  works  ^ 
Asso.  Med.  Journal,  Jan.  1650. 

We  shall  not  devote  any  further  space  to  the  work 
ander  natice,  as  it  is  so  well  known  to  the  profession 


libnu-y  of  every  practical  snrgeon.  The  present  edi- 
tion  is  much  improved,  contains  numerous  wood- 
outs,  and  several  accounts  of  cases  iilnstrating'the 
various  diseases  of  the  testieles.— Msd.  Times  mmd 
Gazette f  Feb.  1896. 


BLANCHARD  ft  LEA'S  MEDIOAL 


CARPENTER  (WILLIAM  B.),  M.  D.,  F.  R.  8.,  &c., 

Examiner  in  Pbysiolofy  and  Comparative  Anatomy  in  the  Uaiveraity  of  London. 

PRINCIPLES  OP  HUMAN  PHYSIOLOGYj  with  their  chief  applications  to 
Psychology,  Pathology,  TherapeuticB,  Hygiene,  and  Forensic  Medicine.  A  new  American,  from 
the  laM^and  revised  London  edition.  Wilh  nearly  three  hundred  illustrations.  Edited,  with  addi- 
tions, by  Francis  Gurney  Smith,  M.  D.,  Professor  of  the  Institutes  of  Medicine  in  the  Pennsyl- 
vania Medical  College,  &c.  In  one  very  large  and  beautiful  octavo  volume,  of  about  nine  hundred 
large  pages,  handsomely  printed  and  strongly  bound  in  leather,  wilh  raised  bands.  {J»»t  Jsstied, 
1856.)   94  ^5. 

In  the  preparation  of  this  new  edition,  the  author  has  spared  no  labor  to  render  it,  as  heretofore, 
a  complete  and  lucid  exposition  of  the  most  advanced  condition  of  its  important  subject.  The 
amount  of  the  additions  required  to  effect  this  object  thoroughly,  joined  to  the  former  large  ^ize  ot 
the  volume,  presenting  objections  arising  from  the  unwieldy  bulk  of  the  work,  he  has  omitted  ail 
those  portions  not  bearing  directly  upon  Human  Physiology,  designing  to  incorporate  them  in 
his  forthcoming  Treatise  on  General  Physiology.  As  a  full  and  accurate  text-book  on  the  Phy- 
^iology  of  Man,  the  work  in  its  present  condition  therefore  presents  even  greater  claims  upK>a 
the  student  and  physician  than  those  which  have  heretofore  won  for  it  the  very  wide  and  distin- 
guished favor  which  it  has  so  long  enjoyed.  The  additions  of  Prof.  Smith  will  be  found  to  supply 
whatever  may  have  been  wanting  to  the  American  student,  while  the  introduction  of  many  new 
illustrations,  and  the  most  careful  mechanical  execution,  render  the  volume  one  of  the  most  at- 
tractive as  yet  issued. 


For  upwards  of  thirteen  years  Dr.  Carpenter's  I 
-work  has  been  considered  by  the  profession  geno- 
relly,  both  in  this  country  and  England,  as  the  most ' 
valuable  compendium  on  the  subject  of  physiolc^y 
in  our  language.  This  distinction  it  owes  to  the  high 
atlainments  and  unwearied  industry  of  its  accom- 

{^lished  author.  The  present  edition  (which,  like  the 
ast  American  one,  was  prepared  by  the  author  him- 
self),  i>  the  result  of  such  extensive  revision,  that  it 
may  almost  be  considered  a  new  work.  We  need 
hardly  say,  in  concluding  this  brief  notice,  that  while 
the  work  is  indispensable  to  every  student  of  medi- 
cine in  this  country,  it  will  amply  repay  the  practi- 
tioner for  its  perusal  bv  the  interest  and  value  of  its 
contents. — Boston  Med.  and  Surg.  Journal, 

This  is  a  standard  work — the  text-book  used  by  all 
medical  students  who  read  the  English  language. 
It  has  passed  through  several  editions  in  ordnr  to 
keep  pace  with  the  rapidly  growin|^  science  of  Ph;r- 
siology.  Nothing  need  be  said  in  its  praise,  for  its 
merits  are  universally  known  ;  we  have  nothing  to 
sav  of  its  defects,  for  they  only  appear  where  the 
science  of  which  it  treats  is  incomplete.^ We«lcm 
Lanett, 

The  most  complete  exposition  of  physiology  which 
any  language  can  at  present  give.— JSfti.  and  For. 
Med.'Chirurg.  KeHnp. 

The  greatest,  the  most  reliable,  and  the  best  book 
on  the  subject  which  we  know  of  in  the  English 
language. — SUtkoseopt. 


To  eulogize  this  great  work  would  be  superfluona. 
We  should  observe,  however,  that  in  this  editioa 
the  author  has  remodelled  a  large  portion  of  the 
former,  and  the  editor  has  added  much  matter  of  in- 
terest, esjpecially  in  the  form  of  illustrations.  We 
may  confidently  recommend  it  as  the  most  cumplete 
work  on  Human  Physiology  in  our  langoage.— 
Southtm  Med.  and  Surg.  Journal^  December,  lb65. 

The  most  complete  work  on  the  science  in  oar 
language. — Am.  Med.  Journal, 

The  most  complete  work  now  extant  in  oar  laa- 
gnage.— iV.  O.  Med.  Register. 

The  best  text-book  in  the  language  on  this  ex- 
tensive subjects — London  Med.  2^«»i<j. 

A  complete  cyclopcedia  of  this  branch  of  acienee. 
— jy.  y.  Med.  Times. 

The  profession  of  this  eottntry,  and  perhapa  alao 
of  Europe,  have  anxiously  and  for  some  time  awaited 
the  announcement  of  this  new  edition  of  Carpenter's 
Human  Physiologv.  His  former  editions  bnve  for 
many  years  been  almost  the  only  text-book  on  Phy- 
siol(^yinali  our  medieal  schools,  and  its  circula- 
tion among  the  profession  has  been  unsurpassed  by 
any  work  in  any  department  of  medical  science. 

it  is  quite  unnecessary  for  as  to  i»eak  of  this 
work  as  its  merits  would  justify.  The  mere  an- 
nouncement of  its  appearance  will  afford  the  hirheat 
pleasure  to  every  student  of  Physiology,  while  its 
perusal  will  be  of  infinite  service  m  advancing 
physiological  science. — Ohio  Med.  and  Surg.  Joum. 


BT  THB  BAMX  AUTHO&.    {Lately  Isnted.) 
PRINCIPLES  OF  COMPARATIVE  PHYSIOLOGY.    New  American,  from 

the  Fourth  and  Revised  London  edition.  In  one  large  and  handsome  octavo  volume,  with  over 
three  hundred  beautiful  illustrations,  pp.  752.  Extra  cloth,  $4  80 ;  leather,  raised  bands,  $5  25. 
The  delay  which  has  existed  in  the  appearance  of  this  work  has  been  caused  by  the  very  tborough 
revision  and  remodelling  which  it  has  undergone  at  the  hands  of  the  author,  and  the  large  numl»r 
of  new  illustrations  which  have  been  prepared  for  it.  It  will,  therefore,  be  found  almor^t  a  new 
work,  And  fully  up  to  the  day  in  every  department  of  the  subject,  rendering  it  a  reliable  text-book 
for  all  students  engaged  in  this  branch  of  science.  Every  effort  has  been  made  to  render  its  typo- 
graphical finish  and  mechanical  execution  worthy  of  its  exalted  reputation,  and  creditable  to  the 
mechanical  arts  of  this  country. 

This  book  should  not  only  be  read  but  thoroughly 
studied  by  every  member  of  the  profession.  None 
are  too  wise  or  old,  to  be  benefited  thereby.  Bnt 
espeeiallv  to  the  younger  class  would  we  cordiallv 
commend  it  as  best  fitted  of  anv  work  in  the  English 


language  to  qualify  them  for  the  reception  and  com- 
prenension  oi  those  truths  which  are  dally  being  -*- 
veloped  in  physiology  .^Jtfedteaf  Cou$uellor. 


Without  pretending  to  it,  it  is  an  encyclopedia  of 
the  subject,  accurate  and  complete  in  all  respects— 
a  truthful  reflection  of  the  advanced  state  at  which 
the  science  has  now  arrived.— DtidJta  QuarUrly 
Journal  of  Medieal  Science. 

A  truly  magnificent  work— in  itself  a  perfeet  phy- 
siological study.— iiaiiJktiig'«  Abstract. 

This  work  stands  without  its  fellow.  It  is  one 
few  nea  ia  Bnrope  eoaM  have  nndertakea ;   t  is  one 


no  man,  we  believe,  could  have  bronght  to  no  sne- 
cessful  an  issue  as  Dr.  Carpenter,  ft  required  for 
its  production  a  physiologist  at  once  deeply  read  ia 
the  labors  of  otners.  capable  of  taking  a  general, 
critical,  and  anprejodiced  view  of  those  labors.  aiM 
of  combining  the  varied,  heterogeneous  ra-iterials  at 
his  disposal,  so  as  to  form  an  harmonious  whole. 
We  feel  that  this  abstract  can  give  the  reader  a  very 
Imperfect  idea  of  the  fulness  of  this  work,  and  no 
idea  of  its  unity,  of  the  admirable  manner  in  which 
material  has  been  bronght,  from  the  m<»st  varioaa 
sources,  to  conduce  to  its  completeness,  of  the  Incid- 
ity  of  tne  reasoning  It  contains,  or  of  the  deamesa 
Of  language  in  which  the  whole  is  clothed .  Not  the 
profession  onlv,  but  the  scientific  world  at  large, 
must  feel  deeply  indebted  to  Dr.  Carpenter  for  uis 
great  work.  It  mast,  indeed,  add  largely  even  to 
his  high  repatation.— Mitfica/  flVmss. 


AND  80IBMTIFI0  PUBLIOATIONB. 


CARPENTER  (WILLIAM  B.)»  M.  O..  F.  R.  8., 

itt  Phynology  and  Compsrative  Aaatomy  in  the  UniTenity  of  IjOimIob. 


{Now  Ready^  Jane,  18S6.) 

THE  MICKOSCOPE  AND  ITS  REVELATIONS.     With  an  Appendix  con- 
taining the  Applications  of  the  Microscope  to  Clinical  Medicine,  &c.    fiy  F.  6.  Smith,  M.  D 
Illustrated  by  toar  hnndied  and  thirty-four  beautiful  engravings  on  wood.    In  one  large  and  verr 
handifome  octavo  volume,  of  724  pages,  extra  cloth,  $4  00 ;  leather,  $4  50. 
Dr.  Carpenter's  position  as  a  microscopist  and  physiologist,  and  his  great  experience  as  a  teacher, 
eminently  qualify  him  to  produce  what  has  long  been  wanted— a  good  text-book  on  the  practical 
use  of  the  microscope.    In  the  present  volume  his  object  has  been,  as  stated  in  his  Preface,  "  to 
combine,  within  a  moderate  compass,  that  information  with  regard  to  the  use  of  his  <  tools,'  which 
is  most  essential  to  the  working  microscopist,  with  such  an  account  of  the  objects  best  fitted  for 
his  study,  as  might  qualify  him  to  comprehend  what  he  observes,  and  might  thus  prepare  him  to 
benefit  science,  whilst  expanding  and  refreshing  his  own  mind  "    That  he  has  succeeded  in  accom- 
plishing this,  DO  one  acquainted  with  his  previous  labors  can  doubt. 

The  ereat  importance  of  the  microscope  as  a  means  of  diagnosis,  and  the  number  of  microsoo- 
pists  Who  are  also  phys^icians,  have  induced  the  American  publishers,  with  the  author's  approval,  to 
add  an  Appendix,  carefully  prepared  by  Professor  Smith,  on  the  applications  of  the  instrument  to 
clinical  medicine,  together  with  an  account  of  American  Microscnpes,  their  modifications  and 
accessories.  This  portion  of  the  work  is  illustrated  with  nearly  one  hundred  wood-cuts,  and,  it  is 
hoped,  will  adapt  the  volume  more  particularly  to  the  use  of  the  American  student. 

Every  care  has  been  taken  in  the  mechanical  execution  of  the  work,  which  is  confidently  pre- 
tented  as  in  no  respect  inferior  to  the  choicest  productions  of  the  London  press. 

The  mode  in  which  the  author  has  executed  his  intentions  may  be  gatliered  from  the  following 
oondensed  synopaia  of  the 

CONTENTS. 
iMTBODUonoH— History  of  the  Microscope.  Chap.  I.  Optical  Principles  of  the  Microscope. 
Chap.  II.  Construction  of  the  Microscope.  Chap.  III.  Accessory  Apparatus.  Chap.  iV. 
Management  of  the  Microscope  Chap.  v.  Preparation,  Mounting,  and  Collection  of  Objects. 
Chap.  VI.  Microscopic  Forms  of  \^egetable  Life— Protophytes.  Chap.  Vil.  Higher  Cryptoga- 
mia.  Chap.  VIII.  Phanerogamic  Plants.  Chap.  IX.  Miorosoopic  Forms  of  Animal  Life— Pro- 
toioa — Animalcules.  Chap.  X.  Foraminifera,  Polycystina,  and  bponges.  Chap.  XI.  Zoophytes. 
Chap.  XII.  £chinodermata.  Chap.  Xllf.  Polycoa  and  Compound  Tunicata.  Chap.  aIV. 
Molluscous  Animals  Generally.  Crap.  XV.  Annulosa.  Chap.  aVI.  Crustacea.  Chap.  XVII, 
Insects  and  Arachnida.  Chap.  XVIII.  Vertebrated  Animals.  Chap.  XIX.  Applications  of  the 
Microscope  to  Geology.  Chap.  XX.  Inorganic  or  Mineral  Kingdom— Polarixattoo.  Appbmbix. 
Microscope  as  a  means  of  Diagnosis— Injections— Microscopes  of  American  Manufacture. 

and  even  those  who  have  no  previoas^  acqaaintanea 


Those  who  are  acquainted  with  Dr.  Csrpeater's 
on  Animal  and  Vegetable  Pf 

3~     7,  will  follv  understand  how  vast  a  stoi 
ge  he  is  able  to  bring  to  hear  upon  so  eomprehen- 


with  the  eonstrnetion  or  ases  of  this  instrument, 
will  find  abondanee  of  information  conTeyed  in  clear 
and  simple  language.— JCmC.  Timts  amd  (?as«fl«, 
May,18S6.  ' 


,  will  fall  V  understand  how  vast  a  store  of  know- 
_  ,,0  he  is  able  to  bring  to  hear  upon  so  eomprehen- 
aive  a  subject  as  the  revelations  of  the  microscope ; 

BT  TBS  SAMS  AUTHOR. 

ELEMENTS  (OR  MANUAL)  OP  PHYSIOLOGY,  INCLUDING  PHYSIO- 

LOGICAL  ANATOMY.    Second  American,  from  a  new  and  revised  London  edition.    With 

one  hundred  and  ninety  illostnUiona.    In  one  very  handsome  octavo  vdome,  leather,    pp.  d66. 

$3  00. 

In  publishing  the  first  edition  of  this  work,  its  title  was  altered  from  that  of  the  London  volume, 
by  the  substitution  of  the  word  **  Elementi«'*  for  that  of  "  Manual,"  and  with  the  author's  sanction 
the  title  of  "  Elements"  is  still  retained  as  being  more  expressive  of  tiie  scope  of  the  treatise. 

To  say  that  it  is  the  best  manual  of  Physiol cf^y  Those  who  have  oeeasion  for  an  elementary  trea- 
Bow  before  the  pnblio,  would  not  do  snfReientjnstice     '  ~«     •  • 

to  the  anthor.— fn^aio  Midieul  Joumai. 

In  his  former  works  it  would  seem  that  he  had 
exhausted  the  subject  of  Physiology.  In  the  present, 
he  gives  the  essence,  as  it  were,  oTthe  whole.— JV.  IT. 

BT  THB  flAKB  AUTHOB.    {Preparing,) 

PRINCIPLES  OF   GENERAL   PHYSIOLOGY,   INCLUDING  ORGANIC 

CHEMISTHY  AND  mSTOLOGY     With  a  General  Sketch  of  the  Vegetable  and  Animal 
Kingdom.    In  one  large  and  very  handsome  octavo  volume,  with  several  hundred  illustrations. 
The  subject  of  general  physiology  having  been  omitted  in  the  last  editions  of  the  author's  "  Com- 
parative Physiology"  and  '*  Human  Phyniology,"  be  haa  undertaken  to  prepare  a  volume  which 
shall  prevent  it  more  thoroughly  and  fully  than  haa  yet  been  attempted,  and  which  may  be  reganled 
at  u  introduction  to  his  other  works. 

BT  THB  8AMB  AfTTROB. 

A  PRIZE  ESSAY  ON  THE  USB  OP  ALCOHOLIC  LIQUORS  IN  HEALTH 

AND  DISEASE.    New  edition,  with  a  Preface  by  D.  F.  Comdib,  M  D.,  and  explanations  of 
loientiiic  words.    In  one  neat  12mo.  volume,  extra  cloth,    pp.  178.    {Jtut  Itiued,)    SO  cents. 


dse  on  Physiology,  eannot  do  better  than  to  possess 
themselves  of  the  manual  of  Dr.  Carpenter.— jfodieal 

BzOfMUMT. 

The  beat  and  ntost  eomplete  expose  of  modern 
Physiology,  ia  one  volume,  extant  ia  the  English 
language.— «f.  LeuU  M$diUl  J^wmdL. 


CHELIUS  (J.  M.),  M.  D., 
Professor  of  Surgery  ia  the  University  of  Heidelberg,  4e. 

A  SYSTEM  OF  SURGERY.  TreuBlAtod  from  the  German,  and  aooompanied 
with  additional  Notes  and  Beferenoes,  by  John  F.  Soitth.  Complete  in  three  very  large  octaro 
volumes,  of  nearly  2200  p«get|  strongly  bound,  with  raised  bands  and  double  titles.    $10  00. 
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BLANCHARD  &  LEA'S  MEDICAL 


CONDIE  (D.  F.>,  M.  D.,  Stc. 
A  PRACTICAL  TREATISE  ON  THE  DISEASES  OF  CHILDREN.    Fonrtli 

edition,  revised  and  augmented.    In  one  large  yolume,  8vo.,  leather,  of  nearly  750  pages.  $3  00. 
From  the  Author's  Prvfacs. 

The  demand  for  another  edition  has  aflbrded  the  author  an  opportunity  of  again  subjecting  tlie 
entire  treatise  to  a  careful  revision,  and  of  incorporating  in  it  every  innportant  ol^rvation  receded 
since  the  appearance  of  the  last  edition,  in  reference  to  the  pathology  and  therapeutics  of  the  8«vend 
diseases  of  \^-hich  it  treats. 

In  the  preparation  of  the  present  edition,  as  in  those  which  have  preceded,  while  the  author  has 
aj>propriated  to  his  u^e  every  important  fact  that  he  has  found  recorded  in  the  worksi  of  others, 
having  a  direct  bearing  upon  either  of  the  subjects  of  which  he  treats,  and  the  numerous  valuable 
observations — palhological  as  well  as  practical — dispersed  throughout  the  pages  of  the  ntedical 
journals  of  Europe  and  America,  he  has,  nevertheless,  relied  chiefly  upon  his  own  observations  and 
experience,  acquired  during  a  long  and  somewhat  extensive  practice,  and  under  circumstances  pe- 
culiarly well  adapted  for  the  clinical  study  of  the  di^af^es  of  early  life. 

Every  species  of  hypothetical  reasoning  has,  as  much  as  possible,  been  avoided.  The  author  has 
endeavored  throughout  the  work  to  confine  himself  to  a  siniple  statement  of  well-ascertained  patho- 
logical facts,  and  plain  therapeutical  directions — his  chief  desire  being  to  render  it  what  its  litie 
imports  it  to  be,  a  practical  treatise  on  the  diseases  of  children. 

Dr.  Condie-s  scholarship,  acamenj  industry,  and  |  We  feel  assured  from  aetnal  experience  that  no 
practical  sense  are  manifested  in  this,  as  in  all  his  physician's  library  can  be  complete  witfaoat  a  copy 
numerous  contributions  to  science. — Dr.  Holnus*s  of  this  work. — N,  Y.  Journal  of  Muliciiu. 
Report  to  the  American  Medical  Association. 


Taken  as  a  whole,  in  our  judgmeiit.  Dr.  Condie^s 
Treatise  is  the  one  from  the  perusal  of  which  the 
practitioner  in  this  countr>' will  rise  with  the  great- 
est satisfaction.— TTtfftcfM  Journal  of  Medicine  and 
Surgery. 

One  of  the  best  works  npon  the  Diseases  of  Chil- 
dren in  the  English  languag^e. — Western  Lancet. 

Perhaps  the  most  full  and  complete  work  now  be- 
fore the  profession  of  the  United  States;  indeed,  we 
may  say  in  the  English  language.  It  is  vastly  supe- 
rior to  most  of  its  predecessors.-— IVoiwyttKima  Med. 
Journal, 


A  veritable  peedlhtric  eneyelopsedia,  and  an  hcwor 
to  American  medical  literature.— OAto  Medical  mud 
Surgital  Journal. 

We  fee)  persuaded  that  the  American  medical  pro- 
fession will  soon  regard  it  not  only  as  a  very  good, 
but  as  the  vsrt  bxst  "  Praetieal  Treatise  on  the 
Diseases  of  Children." — American  Medieai  Journal. 

We  proBonneed  the  first  edition  to  be  the  besit 
work  on  the  diseases  of  children  in  the  Enffliah 
language,  and,  notwithstanding  all  that  has  baca 

Sublished,  we  still  regard  it  in  that  light^-*Ji 
ixavriner. 


CHRISTISON  (ROBERT)y  M.  D.,  V.  P.  R.  8.  E.,  &c. 

A  DISPENSATORY;  or.  Commentary  on  the  Pharmacopceias  of  Great  Britaia 
and  the  United  States ;  comprising  the  Natural  History,  Description,  Chemistry,  Pharmacy,  Ae> 
tions.  Uses,  and  Doses  of  the  Articles  of  the  Materia  Medica.  Second  edition,  revised  and  int- 
proved,  with  a  Supplement  containing  the  most  important  New  Remedies.  With  copious  Addi- 
tions, and  two  hunared  and  thirteen  laige  wood-engravioga.  By  R.  Eglbsfeld  Griffith,  M.  D. 
In  one  very  large  and  handsome  octavo  volume,  leather,  raised  bands,  of  over  1000  pagea.  $3  SO. 


It  is  not  needful  that  W)  should  compare  it  with 
the  other  pharmucopoeias  extant,  which  enjoy  and 
merit  the  coafidenee  of  the  profession :  it  is  enough 
to  say  that  it  appears  to  us  as  perfect  as  a  Dispensa- 
tory, in  the  present  state  of  pharmaceutical  science,  i 
could  be  made.    If  it  omits  any  details  pertaining  to  ; 


this  branch  of  knowledge  which  the  student  has  a 
right  to  expect  in  snch  a  work,  we  confess  the  omia- 
sion  has  escaped  our  serntiny.  We  cordi«iliy  recom- 
mend this  work  to  such  of  onr  readers  as  are  in  need 
of  a  Dispensatory.  They  cannot  make  choice  of  a 
better. — Western  Joum.  of  Medicine  and  Surgery. 


COOPER  (BRANSBY  B.),  F.  R.  8. 
LECTURES  ON  THE  PRINCIPLES  AND   PRACTICE  OF  SURGERY. 

In  one  very  large  octavo  volume,  extra  oloth,  of  750  pages.    $3  00. 


COOPER  ON  DISLOCATIONS  AND  FRAC- 
TURES OF  THK  JOINTS  —Edited  by  Braksbt 
B.  Cooper,  F.  R.  S.,  &c.  With  additional  Ob- 
servations by  Prof.  J.  C.  Warrrsi.  A  new  Ame- 
rican edition.  In  one  handsome  octavo  volume, 
extra  cloth,  of  about  500  pages,  with  numerous 
illustrations  on  wood.    $3  25. 

COOPER  ON  THE  ANATOMY  AND  TREAT- 
MENT OF  ABDOMINAL  HERNIA.  One  lanre 
Tolame,  imperial  8vo.,  extra  cloth,  with  over  130 
lithographic  figures.    93  fiO. 

COOPER  ON  THE  ANATOMY  AND  DISEASES 
OF  THE  BREAST,  with  twenty-fire  Miscellane- 
ous and  Surgical  Papers.  One  laige  volome,  im- 
perial 8vo.,  extia  oloth,  with  858  figures,  oa  96 
plates.    S2  50.  . 

COOPJ^E   ON   THE   STRUCTURE  AND  DIS- 


EASES OF  THE  TESTIS,  AND  ON  THE 
THYMUS  GLAND.  One  vol.  Imperial  8vo.,  ex- 
tra cloth,  with  177  figures  on  29  plates.    9!i  00. 

COPLAND  ON  THE  CAUSES.  NATURE,  AND 
TREATMENT  OF  PALSY  AND  APOPLEXY. 
In  one  volame,  royal  Idmo.,  extra  cloth,  pp.  390. 
80  cents. 

CLYMER  ON  FEVERS:  THEIR  DIAGNOSIS, 
PATHOLOGY,  AND  TREATMENT  In  one 
octavo  volume,  leather,  of  (KKI  pages.    $1  60. 

COLOMBAT  DE  L'ISERE  ON  THE  DISEASKS 
OF  FEMALES,  and  on  the  special  Hygiene  of 
their  Sex.  Translated,  with  many  Notes  and  Ad- 
ditions, hy  C.  D.  MxiGs,  M.  D.  Second  edition, 
revised  and  improved  In  one  large  volume,  oo- 
tavo,  leather,  with  numerous  wood-cuts.  pp.  790. 
$3  50.  '^•^ 


CARSON  (JOSEPH),  M.  D., 

Professor  of  Materia  Medica  an<l  Pharmacy  in  the  University  of  Pennsylvania. 

SYNOPSIS  OF  THE  CQURSfi  OF  LECTURES  ON  MATERIA  MEDICA 

AND  PUAKMACY,  delivered  in  the  University  of  Pennsylvania.    Second  and  revised  od»- 
ttoiu    In  one  very  neat  octavo  voljome,  extra  cioth,  of  208  pages.    {Now  lUady.)    $J  SO. 


AND   SCIENTIFIC   PUBLICATIONS. 


CHURCHILL  (FLEETWOOD),  M.  D.,  M.  R.  I.  A. 

ON  THE  THEORY  AND  PRACTICE  OF  MIDWIFERY.  A  new  American, 
from  the  laftt  and  improved  English  edition.  Edited,  with  Notes  and  Additions,  by  D.  Francis 
CoNDiK,  M.  D.,  author  of  a  <^Praetica)  Treatise  on  the  Diseases  of  Children,''  dec.  With  139 
illustrations.    In  one  very  handsome  octavo  volume,  leather,    pp.  610.    $3  00. 


To  bratow  praise  on  a  book  that  has  received  sach 
marked  approbation  would  be  superfluous.  AVeneed 
only  say,  therefore,  thut  if  the  first  edition  was 
thou/i^ht  worthy  of  a  favorable  reception  by  the 
Bsedical  public,  we  can  confidently  amrm  that  this 
will  be  found  much  more  so.  The  lecturer,  the 
practitioner,  and  the  student,  may  all  have  recourse 
Co  its  pages,  and  derive  from  their  perusal  much  in- 
terest and  instruction  in  everything' relating  to  theo- 
retical and  practical  midwUtry. —JDublim  QmarUrljf 
Journal  of  Medical  Sei«$K€. 

A  work  of  very  great  merit,  and  such  a*  we  can 
confidently  recommend  to  the  study  of  every  obste- 
tric practitioner.— Loii4(m  Medical  Gazette. 

This  is  certainty  the  most  perfect  system  extant, 
ft  is  the  best  adapted  for  the  purposes  of  a  text- 
book, and  that  which  he  whose  aeeessities  confine 
hiof  to  one  book,  should  select  in  preference  to  all 
others. — Southern  Medical  and  Surgical  Joumetl. 

The  most  popular  work  on  midwifery  ever  issued 
firom  the  American  press.— CAar/e^ron  Med.  Journal. 

Were  we  reduced  to  the  necessity  of  having  hot 
SMS  work  on  midwiferr,  and  jrermitud  to  cAoom, 
we  would  uahesitatingly  take  Churchill.— We«sm 
Jhbd.  and  Surg.  Journal. 

It  is  impossible  to  conceive  a  more  useful  and 
elegant  manual  than  Dr.  ChurchilPs  Practice  of 
Midwifery. — Provincial  Medical  Journal. 

Certainly,  in  onr  opinion,  the  very  best  work  on 
tke  subject  which  exists.— J^.  Y.  Annaliit. 


No  work  holds  a  higher  position,  or  is  more  de- 
serving of  being  placed  in  the  hands  of  th»»  tyro, 
the  advanced  student,  or  the  practitioner. — Medical 
Examiner. 

Previous  editions,  under  the  editorial  supervision 
of  Prof  R.  M.  Huston,  have  been  received  with 
marked  favor,  and  they  deserved  it;  but  this,  re- 
printed from  a  very  late  Dublin  edition,  carefully 
revised  and  bnmght  up  by  the  author  to  the  present 
time,  does  present  aa  unusually  accurate  and  able 
exposition  of  every  important  particular  embraced 
in  the  department  of  midwifery.  •  *  The  clearness, 
directaess,  and  preoision  of  its  teachings,  together 
with  the  great  amount  of  statistical  research  which 
its  text  exhibits,  have  served  to  place  it  already  in 
the  foremost  rank  of  works  in  this  department  or  re- 
medial science.— i\r.  O.  Med.  and  Surg.  Journal. 

Tn  onr  opinion,  it  forms  one  of  the  best  if  not  the 
ver^  best  text-book  and  epitome  of  obstetric  science 
which  we  at  present  possess  in  the  English  lan- 
gntLge.^Monthlf  Journal  of  Medical  Science. 

The  clearness  and  precision  of  style  In  which  it  is 
written,  and  the  great  amount  of  statistical  research 
which  it  contains,  have  served  to  place  it  in  the  first 
rank  of  works  in  this  department  of  medical  science. 
-N.  Y.  Journal  o/Medtein: 

Few  treatises  will  be  found  better  adapted  as  a 
text-book  for  the  student,  or  as  a  manual  for  the 
frequent  consultation  o(  the  young  practitioner..— 
American  Medical  Journal. 


BT  TBI  8AHB  AUTMO&.    (Now  Ready,  1856.) 
ON  THE  DISEASES  OF  INFANTS  AND  CHILDREN.    Second  American 

Edition,  revised  and  enlarged  by  the  author.   Edited,  with  Notes,  by  W.  V.  Kbatino,  M.  D.    In 

one  largie  and  handsome  volume,  extra  cloth,  of  over  700  pages.    ^3  00,  or  in  leather,  $3  25. 

In  preparing  this  work  a  second  time  for  the  American  profession,  the  author  has  spared  no 
labor  in  giving  it  a  very  thorough  revision,  introducing-  several  new  chapters,  and  rewriting  others, 
while  every  portion  of  the  volume  has  been  subjected  to  a  severe  torutiny.  The  efforts  of  the 
American  editor  have  been  directed  to  supplying  such  information  relative  to  matters  peculiar 
to  this  country  as  might  have  e^icaped  the  attention  of  the  author,  and  the  whole  may,  there- 
fore, be  safely  pronounced  one  of  the  most  complete  works  on  the  subject  accessible  to  tne  Ame- 
rican Profession.  By  an  alteration  in  the  size  of  the  page,  these  very  extensive  additions  have 
been  accommodated  without  unduly  increasing  the  size  of  the  work. 

A  few  notices  of  the  former  edition  are  subjoined : — 


We  regard  this  volume  as  possessing  more  claims 
to  completeness  than  any  other  of  the  kind  with 
which  we  are  acquainted.  Most  cordially  and  ear- 
asstly,  therefore, do  we  commend  it  to  our  profession- 
al brethren,  and  we  feel  assured  that  the  stamp  of 
their  approbation  will  indue  time  be  impressed  upon 
it.  After  an  attentive  perusal  of  its  contents,  we 
hesitate  not  to  say,  that  it  is  one  of  the  most  com- 
prehensive ever  written  upon  the  diseases  of  chil- 
dren, and  that,  for  copiousness  of  reference,  extent  of 
research,  and  perspicuity  of  detail,  it  is  scarcely  to 
be  equalled,  and  not  to  be  excelled,  in  any  lan- 
guage.— Dwilin  Quarterly  Journal. 

After  this  meagre,  and  we  know,  very  imperfect 
notice  of  Dr.  ChurchilPs  work,  we  shall  conclude 
by  saying,  that  it  is  one  that  cannot  fail  from  its  co- 
piousness, extensive  research,  and  general  accuracy, 
to  exalt  still  higher  the  reputation  of  the  author  in 
this  country.  The  American  reader  will  be  particu- 
larly pleased  to  find  that  Dr.  Churchill  has  done  full 
justice  throughout  his  work  to  the  various  A  mericnn 
authors  on  this  subject.  The  names  of  Dewees, 
Eberle,  Condie,  and  Stewart,  occur  on  nearly  every 
page,  and  these  authors  are  constantly  referred  toby 
the  author  in  terms  of  the  highest  praise,  and  with 
the  most  liberal  courtesy. — Tko  Medical  Szaminor. 


The  present  volume  will  sustain  the  reputation 
acquired  by  the  author  from  his  previous  works. 
The  reader  will  find  in  it  full  and  judicious  direc- 
tions for  the  management  of  infants  at  birth,  and  a 
compendious,  but  clear  aocoant  of  the  diseases  to 
which  children  are  liable,  and  the  most  suecesafal 
mode  of  treating  them,  we  must  not  dose  this  no- 
tice without  calling  attention  to  the  author's  style, 


which  is  perspicuous  and  polished  to  a  degree,  we 
regret  to  say,  not  generally  characteristic  ofmedical 
works.    We  recommend  the  work  of  Dr.  Churchill 


most  cordially,  both  to  students  and  practitioners, 
as  a  valuable  and  reliable  guide  in  the  treatment  of 
the  diseases  of  children. — Am.  Joum.  of  the  Med. 
Scitnce*. 

We  know  of  no  work  on  this  department  of  Prae 
tieal  Medicine  which  presents  so  candid  and  unpre- 
judiced a  statement  or  posting  up  of  our  actual 
knowledge  as  this.— i\r.  Y.  Journal  of  Medicine, 

Its  claims  to  merit  both  as  a  scientific  and  practi- 
cal work,  are  of  the  highest  order.  Whilst  we 
would  not  elevate  it  above  every  other  treatise  on 
the  same  subject,  we  certainly  believe  that  very  few 
are  equal  to  it,  and  none  superior. — Southern  Med. 
and  Surgical  Journal, 


BT  TRC  ftAMS  AUTBOK. 


ESSAYS  ON  THE  PUERPEKAL  FEVER,  AND  OTHER  DISEASES  PE- 
CULIAR TO  WOMEN.  Selected  from  the  writings  of  British  Authors  previous  to  the  close  oi 
the  Eighteenth  Century.    In  one  neat  octavo  volume,  extra  cloth,  of  about  450  pages.    92  50. 
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CHURCHILL  (FLEETWOOD),    M.  O.,  M.  A.  f.  A.,   &e. 

ON  THE  DISEASES  OF  WOMEN;  inclading  those  of  Pregnapcy  and  CldUl. 
bed.  A  new  American  edition,  revised  by  the  Author  w  ith  Notes  and  Additions,  bv  D  FmjM- 
CIS  CoNDia,  M.  D.,  author  of  "A  Practical  Treatise  on  the  Diseases  of  Chiidien."  In  cne  bvge 
and  handsome  octavo  volume,  with  wood-cuts,  leather,  pp.  684.    $3  00. 


We  now  regretfully  take  leave  of  Dr.  CbarchilPs 
book.  Had  oar  typographical  If  mitt  permitted «  we 
■honld  gladly  have  borrowed  more  from  ita  riehly 
stored  pagea.  In  concluiion,  we  heartily  recom- 
mend it  to  the  profession^  and  would  at  the  aame 
time  express  our  firm  conviction  that  it  will  not  only 
add  to  the  reputation  of  its  author,  but  will  prove  a 
work  of  great  and  extensive  utility  to  obstetric 
practitioners.— Dwft/ta  Medical  Pnu. 

Former  editions  of  this  work  have  been  noticed  in 

Erevious  numbers  of  the  Journal.  The  sentiments  of 
igh  commendation  expressed  in  those  notices,  have 
only  to  be  repeated  in  this ;  not  from  the  fact  thtit 
the  profession  at  large  are  not  aware  of  the  high 
merits  which  thia  work  really  possesses,  bnt  from  a 
desire  to  see  the  principles  and  doctrines  therein 
eontnined  more  generally  recognized,  and  more  uni- 
vcrsnlly  carried  out  in  practice. — N-  Y.  Jountal  of 
Mediein4, 

We  know  of  no  author  who  deserves  that  appro- 
bation, on  "  the  diseases  of  females,'*  to  the  same 
extent  that  Dr.  Church  ill  does.  His,  indeed,  is  the 
onlv  thorouffh  treatise  we  know  of  on  the  subject ; 
and  it  may  be  commended  to  practitioners  and  stu* 
dents  as  a  masterpiece  in  its  particular  department. 
The  former  editions  of  this  work  have  been  com- 
mended strongly  in  this  joumal,  and  they  have  won 
their  way  to  an  extended,  and  a  well-deserved  popu- 


larity. This  fifth  edition,  before  as,  is  well  ealea- 
latea  to  maintain  Dr.  ChnrehiU's  high  repatation. 
It  was  revised  and  enlarged  by  the  author,  for  bis 
American  publishers,  and  it  seems  to  us  that  there  is 
scarcely  any  species  of  desirable  information  on  ita 
subjects  that  may  not  be  found  in  this  work. — Tkt 
Western  Journal  qf  Medicine  and  Surgery, 

We  are  gratified  to  annonnee  a  new  and  revised 
edition  of  Dr.  ChnrehilPs  valuable  work  on  the  dis- 
eases of  females  We  have  ever  r^rarded  it  aa  oae 
of  the  very  best  works  on  the  anbjeets  embraeed 
within  its  scope,  in  the  English  lancuage;  and  the 
present  edition,  enlai^ed  and  revised  by  the  author, 
renders  it  still  more  entitled  to  the  confidence  of  tlM 
profession.  The  valuable  notes  of  Prof  Hoatoa 
nave  been  retained,  and  eontribote,  in  no  small  de- 
gree, to  enhance  the  valne  of  the  work.  It  is  a 
source  of  congratulation  that  the  pnblishers  have 
permitted  the  author  to  be,  in  this  instaae<r,  his 
own  editor,  thus  securing  all  the  revision  wliieh 
an  author  alone  is  capable  of  making. — Tk4  Wosttm 
Lancet. 

As  a  eoroprehensive  manual  for  students,  or  a 
work  of  referenee  for  practitioners,  we  only  speak 
with  commtm  justice  when  we  say  that  it  svrpaanca 
any  other  that  has  ever  issued  on  tlie  same  aab- 
ject  from  the  British  press.--r*«  DtMin  (^maritfig 
Journal. 


DICKSON  (S.    H.),    M.  D., 
Professor  of  Institutes  and  Practice  of  Medicine  in  the  Medical  College  of  Sonth  Carolina. 

ELEMENTS  OF  MEDICINE;   a  Compendious  View  of  Pathology  and  Thera- 
peutic<«,  or  the  History  and  Treatment  of  Di»eases.    lu  one  large  and  handsome  octavo  volranc, 
of  750  pages,  leather     {Now  Ready.)    $3  75. 
As  an  American  text- book  on  the  Practice  of  Medicine  for  the  student,  and  as  a  condensed  work 

of  reference  for  the  practitioner,  this  volume  will  have  strong  claims  on  the  attention  of  the  p^ofe^sioD. 

Few  phvsicians  have  had  wider  opportunities  than  the  author  for  observation  and  experience,  and 

few  perliaps  have  used  them  better.    As  the  reitult  of  a  life  of  study  and  practice,  UMrefore,  the 
»luni       *"  '    '-'       '  •     •     •  •    • 


present  volume  will  doubtless  be  received  with  the  welcome  it  deserves. 

This  book  is  eminently  what  it  professes  to  be;  a 
distinguished  merit  in  these  days.  Designed  for 
<'  Teachers  and  Students  of  Medicine,'*  and  admira- 
bly suited  to  their  wants,  we  think  it  will  be  received, 
on  Its  own  merits,  with  a  hearty  welcome.— J3o«<oii 
JIfed.  and  Surg.  Journal. 

Indited  by  one  of  the  most  accomplished  writers 
of  our  country,  as  well  as  by  one  who  has  lopg  held 


a  high  position  among  teachers  and  practitioners  of 
medicine,  this  work  is  entitled  to  patronage  and 
careful  study.  The  learne<1  author  has  endeavored 
to  condense  in  this  volume  most  of  the  practical 
matter  contained  in  his  former  productions,  so  as  to 
adapt  it  to  the  use  of  those  wno  have  not  time  to 
devote  to  more  extensive  works.— SotifAtffn  Med.  and 
Surg.  Journal. 

We  can  strongly  recommend  Dr.  Dickson's  work 
to  our  readers  as  one  of  Interest  and  practical  utility, 
well  deserving  of  a  place  in  their  libraries  as  a  book 
Of  reference ;  and  we  especially  commend  the  first 
part  as  presenting  an  admirable  outline  of  the  princi- 
ples of  medicine.— Da6/<a  Quarterly  Joumalf  Feb. 
18GG 

Thia  volume,  while  as  its  title  denotes  it  is  a 
eompendious  view^  is  also  a  comprehensive  system 
of  practice,  perspicuously  and  pleasantly  written, 
and  admirably  suited  to  engage  the  ' 
struct  the  reader,  "  '  ' 
Jan.  1S66. 


I  interest,  and  in 
-Peninsular  Journal  of  Medicine  f 


This  volume  is  designed  as  a  text-book  for  teachers 
and  students;  but  its  merits  extend  far  beyond  its 
modest  dedication ;  it  is  a  complete  treatise  upon  me- 
dicine, and  one  that  will  stand  the  test  of  years.  The 
arrangement  is  simple,  a  feature  oftenrimes  obscured 
in  otherwise  excellent  works.  This  Treatise  is  a 
valuable  addition  to  our  medical  literature,  and  in  the 


clear  and  accurate  descriptions,  purity,  and  ainipli* 
city  of  style,  and  aoundness  or  precept,  the  reaiaer 
will  find  much  to  admire  and  adopt,  and  r  ot  a  little 
that  calls  for  deep  reflection.  We  cuidiaDy  reeon- 
mend  this  volume  to  our  readers^  whether  old  piae- 
titioners  or  students,  for  we  take  it  that  the  pbyaieiaa 
should  always  be  a  student. — American  Lancet, 

Prof.  Dickson's  work  supplies,  to  a  great  exteat, 
a  desideratum  long  ftlt  in  American  medicine. — N. 
O.  Med.  ofid  Surg.  Journal. 

Estimating  this  work  according  to  the  parpone  for 
which  It  is  designed,  we  must  think  highly  of  its 
merits,  and  we  have  no  hesitation  in  predicting  for 
ita  favorable  reception  by  both  students  and  teachers. 

Not  professing  to  be  a  complete  and  comprehearive 
treatise,  it  will  not  be  found  full  in  detail,  nor  filled 
with  discussions  of  theories  and  opiniuaa,  but  em- 
bracing all  that  is  essential  in  theory  and  practice, 
it  is  admirably  adapted  to  the  wants  uf  the  America 
student.  Avoiding  nil  that  is  uncertain,  it  prevents 
more  clearly  to  the  mind  of  the  reader  that  which  is 
established  and  verified  by  experienee.  The  varied 
and  extenaive  reading  of  the  author  is  eonapicoonsly 
apparent,  and  all  the  recent  improvements  and  dis- 
coveries in  therapeutics  and  pathology  are  chroni- 
cled in  its  pages.— Cikarisjtoa  Med.  Jouneai, 

In  the  first  part  of  the  work  the  subject  of  gene- 
ral pathology  is  presented  in  outline,  giving  a  bcao- 
tiful  picture  of  its  distinffuishing  features,  and 
throughout  the  succeeding  chapters  we  find  that  he 
has  kept  scrupulously  within  the  bounds  of  sound 
reasoning  and  legitimate  deduition.  Upon  the 
whole,  we  do  not  hesitate  to  pronounce  it  a  superior 
work  m  its  class,  and  that  Dr.  Dickson  merits  a 
place  in  the  first  rank  of  American  writers.- ITssffm 
Latuot. 


DAY'S  PRACTICAL  TREATISE  ON  THE  DO  I  DE  JONGH  ON  COD-LIVER  OIL,  eomparativelv 
MESTIC  MANAGEMENT  AND  MORE  IM-  considered,  with  its  Chemical  and  Therapeatie 
PORTANT  DISEASES  OF  ADVANCED  LIFE.  (  Properties,  in  one  12mo.  vol.,  ex.  eloth.  75  eents. 
One  volume,  octavoj  cloth,  St36  pages.    91  00.        | 
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DAUITT  (ROBERT),  M.R.  C.S.,  &c. 
THE  PRINCIPLES  AND  PRACTICE  OP  MODERN  SURGERY.    A  new 

American,  from  the  improved  London  edition.  £dited  by  F.  W.  Sakgbnt,  M.  D.,  author  of 
^  Minor  Surgery,"  dec.  IlluMrated  with  one  hundred  and  ninety-three  wood-engravings.  In 
one  very  handsomely  printed  octavo  volume,  leather,  of  576  large  pages.    $3  00. 


Dr.  Druitt't  Mfearehes  into  the  literatare  of  his 
■abject  have  been  not  oaly  extensive,  bat  wetl  di- 
rected ;  the  most  discordant  authors  are  fairly  and 
impartially  (quoted,  and,  while  due  credit  is  given 
to  each,  their  respective  merits  are  weighed  with 
an  anprejndiced  hand.  The  grain  of  wheat  is  pre- 
served, and  the  chaff  is  unmercifully  stripped  off. 
The  arrangement  is  simple  and  philosophical,  and 
the  style,  tnough  clear  and  interesting^  is  so  precise, 
that  the  book  contains  more  information  condensed 
into  a  few  words  than  anv  other  surgical  work  with 
which  we  are  acquainted. — London  Medical  Tinus 
mmd  Gamttu, 

No  work,  in  our  opinion,  equals  it  in  presenting 
■o  much  valnable  surrical  matter  in  so  small  a 
eompasa.— 51.  Louis  Med.  and  Surgical  Journal. 

Drnitt's  90^ery  is  too  well  known  to  the  Ameri- 
ean  medical  profession  to  require  its  announcement 
anywhere.  Probably  no  work  of  the  kind  has  ever 
been  more  cordially  received  and  extensively  circu- 
lated than  this  T^e  fact  that  it  comprehends  in  a 
comparatively  snmll  compass,  all  the  essential  ele- 
ments of  theoretical  and  practical  Surgery^— that  it 
ia  fonnd  to  contain  reliable  and  authentic  informa- 
tion on  the  nature  and  treatment  of  nearly  all  sui^i- 
eal  affectiona-^is  a  sufficient  reason  for  the  liberal 
patronage  it  has  obtained.  The  editor,  Dr.  P.  W. 
Barrent,  has  contributed  much  to  enhance  the  value 
of  the  work,  by  such  American  improvements  as  are 
ealculated  more  perfectly  to  adapt  it  to  our  own 
views  and  practice  in  this  country.  It  abounds 
everywhere  with  spirited  and  life-like  illustrations, 
which  to  the  yonnig  snrgeon,  especially,  are  of  no 
minor  consideration.  Every  medical  man  frequently 
needs  just  such  a  work  as  this,  for  immediate  refer* 
ence  in  moments  of  sudden  emergency,  when  he  has 
not  time  to  consult  more  elaborate  treatises. — Tk$ 
Ohio  Medical  and  Surgical  Journal, 

The  author  has  evidently  ransacked  every  stand- 
ard treatise  of  ancient  and  modem  times,  and  all  that 


is  really  practically  useful  at  the  bedside  will  be 
found  in  a  form  at  once  clear,  distinct,  and  interest- 
ing.— Edinburgh  Monthl]f  Medical  Journal. 

Druitt's  work,  condensed,  systematic,  lucid,  and 
practical  as  it  is,  beyond  most  works  on  Surgery 
accessible  to  the  American  student,  has  had  much 
currency  in  this  country,  and  under  its  present  au- 
spices promises  to  rise  to  yet  higher  favor. — Tho 
WeiUm  Journal  of  Medieino  and  Surgery. 

The  most  accurate  and  ample  resum6  of  the  pre- 
sent state  of  Surgery  that  we  are  acquainted  with. — 
Dublin  Medical  Journal. 

A  better  book  on  the  principles  and  practice  of 
Surgery  as  now  understood  in  England  and  America, 
has  not  been  given  to  the  profession.— £o«((m  Medi- 
ceU  and  Surgxeal  Journal. 

An  unsurpassable  compendium,  not  only  of  Sur- 
gical, but  of  Medical  Practice.— LoiuIom  Medical 
Gazette. 

This  work  merits  onr  warmest  commendations, 
and  we  strongly  recommend  it  to  young  surgeons  as 
an  admirable  digest  of  the  principles  and  practice  of 
modern  Surgery. — Medical  Oetzette. 

It  may  be  said  with  truth  that  the  work  of  Mr. 
Druitt  affords  a  complete,  though  brief  and  con- 
densed view^  of  the  entire  field  of  modern  surgery. 
We  know  of  no  work  on  the  same  subject  having  tlie 
appearance  of  a  manual,  which  includes  so  many 
topics  of  interest  to  the  surgeon ;  and  the  terse  man- 
ner in  which  each  has  been  treated  evinces  a  most 
enviable  quality  of  mind  on  the  part  of  the  author, 
who  seems  to  nave  an  innate  power  of  searching 
out  and  grasping  the  leading  facts  and  features  of 
the  most  elaborate  productions  of  the  pen.  It  is  a 
useful  handbook  for  the  practitioner,  and  we  should 
deem  a  teacher  of  surgery  unpardonable  who  did  not 
recommend  it  to  his  pupils.  In  our  own  opinion,  it 
is  admirably  adapted  to  the  wants  of  the  student.— 
Provincial  MediceU  and  Surgical  Journal. 


DUNQLI80N,   FORBES,  TWEEDIE,   AND  CONOLLY. 
THE  CTCLOPiEDIA  OF  PRACTICAL  MEDICINE:  comprising  Treatises  on 

the  Nature  and  Treatment  of  Diseaaes,  Materia  Medica,  and  Therapeutics,  Diseases  of  Women 
and  Children,  Medical  Jurisprudence,  &c.  &o.     In  four  large  super-royal  octavo  volumes,  of 
3254  double-colimmed  pages,  strongly  and  handsomely  bound,  with  raised  bands.    ^12  00. 
*^*  This  work  contains  no  less  than  four  hundred  and  eighteen  distinct  treatises,  contributed  by 

sixty-eight  distinguished  physicians,  rendering  it  a  complete  library  of  reference  for  the  country 

practitioner. 


The  most  complete  work  on  Practical  Medicine 
extant;  or,  at  least,  in  our  language .^Si^aio 
MedieeU  and  Surgical  Journal, 

For  reference,  it  is  above  all  price  to  every  prac- 
titioner.—Wi^Mm  Lancet. 

One  at  the  most  valuable  medical  publications  of 
the  day— as  a  work  of  reference  it  is  invaluable.-— 
Western  Journal  of  Medici$u  and  Surgery, 

It  has  been  to  us,  both  aa  learner  aad  teacher,  a 
work  for  ready  aad  fre<^aent  reference,  one  in  which 
modern  English  medicine  is  exhibited  in  the  most 
advantageous  light.— Me<2iea2  Examiner, 

We  rejoice  that  this  work  is  to  be  plaeed  within 
the  reach  of  the  profession  in  this  country,  it  being 
anquestionably  one  of  very  great  value  to  the  prac- 


titioner. This  estimate  of  it  has  not  been  formed 
from  a  hasty  examination,  but  after  an  intimate  ae- 

auaintance  derived  from  frequent  consultation  of  it 
nrin^  the  past  nine  or  ten  years.  The  editors  are 
practitioaers  of  established  reputation,  and  the  list 
of  contributors  embraces  many  of  the  most  eminent 

rirofessoTsand  teachers  of  London,  Edinburgh,  Dub- 
in,  and  Glasgow.  It  is,  indeed,  the  great  merit  of 
this  work  that  the  principal  articles  have  been  fur- 
nished by  practitioners  who  have  not  only  devoted 
especial  attention  to  the  diseases  about  which  they 
have  written,  but  have  also  enjoyed  opportunities 
for  an  extensive  practical  acquaintance  with  them, 
and  whose  reputation  carries  the  assurance  of  their 
competency  justly  to  appreciate  the  opinions  of 
others,  while  it  stamps  their  own  doctrines  with 
high  and  jnst  authority.— jlimrteaiiJIferfteal  Joum, 


DEWEES'8  COMPREHENSIVE  SYSTEM  OF 
MIDWIFERY.  Illustrated  by  occasional  cases 
and  many  engravings.  Twelfth  edition,  with  the 
author's  laat  improvements  aad  correctiona  In 
one  octavo  volume,  extra  cloth,  of  600  pages.  $3  20. 

DEVVEES'S  TREATISE  ON  THE  PHYSICAL 
AND  MEDICAL  TREATMENT  OF  CHILD- 
REN. Tenth  edition.  In  one  volume,  octavo, 
extra  cloth,  546  pages.    Sd  80. 

DEWEES'S  TREATISE  ON  THE  DISEASES 
OF  FEMALES.  Tenth  edition.  In  one  volume, 
oetavo,  extra  cloth,  532  pages,  with  plates.  $3  00. 


DANA  ON  ZOOPHYTES  AND  CORALS.  In  one 
volume,  imperial  quarto,  extra  cloth,  with  wood- 
cats.  815  00.  Al80,AN  ATLAS,  in  one  volume, 
imperial  folio,  with  sixty-one  magnificent  colorM 
plates.    Bound  in  half  moroeco.    930  00. 

DE  LA  HECHE'S  GEOLOGICAL  OBSERVER. 
In  one  very  large  and  handsome  octavo  volume,  ex- 
tra cloth,  of  700  pages,  with  300  wood-cuts.  t4  00. 

FRICK  ON  RENAL  AFFECTIONS;  their  Diag- 
nosis and  Pathology.  With  illuatrations.  One 
volume,  royal  12mo.,  extra  cloth.    76  cents. 
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DUNGLISON    (ROBLEY),    M.  D., 
Professor  of  Institutes  of  Medicine  in  the  Jefferson  Medical  Coll^i^e,  Philadelphia. 

MEDICAL  LEXICON;   a  Dictionary  of  Medical  Science,  containing;  a  concise 

Explanation  of  the  various  Subjects  and  Terms  of  Physiology,  Pathology,  Hygiene,  Therapeutics, 
Pharinacolog\',  Obstetrics,  Medical  Jurisprudence,  &c.  With  the  French  and  other  S>'non>Tnes ; 
Notices  of  Climate  and  of  celebrated  Mineral  Waters;  Formulae  for  various  Officinal, 'Empirical, 
and  Dietetic  Preparations,  etc.  Thirikenth  edition,  revised,  is  now  ready.  In  one  very  thick 
octavo  volume,  of  over  nine  hundred  large  double-col uniued  pages,  strongly  bound  in  leather, 
with  raised  bands.     $4  00. 

Every  successive  edition  of  this  work  bears  the  marks  of  the  industry  of  the  author,  and  of  bis 
determination  to  keep  it  fully  on  a  level  with  the  most  advanced  state  of  medical  science.  Thus 
nearly  fifteen  thousand  words  have  been  added  to  it  within  the  last  few  years.  Asa  ccnnpleie 
Medical  Dictionary,  therefore,  embracing  over  FIFTY  THOUSAND  DEFINITIONS,  in  all  the 
branches  of  the  science,  it  is  presented  as  meriting  a  continuance  of  the  great  favor  and  popularity 
which  have  carried  it,  within  no  very  long  space  of  time,  to  a  thirteenth  edition. 

Every  precaution  has  been  taken  m  the  preparation  of  the  present  volume,  to  render  its  mecha- 
nical execution  and  tvpoj^raphical  accuracy  worthy  of  its  extended  reputation  and  univer^^al  use. 
The  very  extensive  additions  have  been  accommodated,  without  materially  increasing  the  bulk  of 
the  volume  by  the  employment  of  a  small  but  exceedingly  clear  type,  cast  for  this  purpa<«e.  The 
press  has  been  watched  with  great  care,  and  every  effort  used  to  insure  the  verbal  accuracy  so  ne- 
cessary to  a  work  of  this  nature.  The  whole  is  printed  on  fine  white  paper ;  and,  while^us  exhi- 
biting in  every  respect  so  great  an  improvement  over  former  issues,  it  is  presented  at  the  origmai 
exceedingly  low  price. 


Wewelcoroe  itcordially ;  it  is  an  admirable  work, 
and  indispensable  to  all  literary  medical  men.  The 
labor  which  has  been  bestowed  upon  it  is  something 
prodii^inus.  The  work,  however,  has  now  been 
done,  nnd  we  sre  hnppy  in  the  thought  that  no  hu- 
man being  will  have  again  to  undertake  the  same 
gigantic  tSKk  Revised  nnd  corrected  from  time  to 
time,  Dr.  Dunglisnn's  '*  Medical  Lexicon*'  will  last 
for  centuries. — British  and  Foreign  Med.-Chirurg. 
Beview. 

The  fact  that  this  excellent  and  learned  work  has 
passed  through  eight  editions,  and  that  a  ninth  is 
rendered  necesnary  by  the  demands  of  the  public, 
affords  a  sufficient  evidence  of  the  general  apprecia- 
tion of  Dr.  Dunglison's  labors  by  the  medical  pro- 
fession in  England  and  America,  ft  is  a  book  which 
will  be  of  great  service  to  the  student,  in  teaching 
him  the  meauing  of  all  ihe  technical  terms  used  in 
medicine,  and  will  be  of  no  less  use  to  the  practi- 
tioner who  desires  to  keep  himself  on  a  level  with 
the  advance  of  medical  science. — London  Medical 
Times  and  Gazette. 

In  taking  leave  of  our  author,  we  feel  compelled 
to  confess  that  his  work  bears  evidence  of  almost 
incredible  Inbor  having  been  bestowed  upon  its  com- 
position.— Edinburgh  Jonmal  of  Med.  Science. 

A  miracle  of  labor  and  industry  in  one  who  has 
written  able  and  voluminous  works  on  nearly  every 
branch  of  medical  science.  There  could  be  no  more 
useful  ho<ik  to  the  student  or  practitioner,  in  the 

ftresent  advancing  age,  than  ''ne  in  which  would  be 
bund,  in  addition  to  the  ord  aary  meaning  and  deri- 
vation of  medical  terms — so  many  of  which  are  of 
modern  introduction — concise  descriptions  of  their 
explanation  and  employment:  and  all  this  and  much 
more  is  contained  w  the  volume  before  us.  It  is 
therefore  almost  as  indispensable  to  the  other  learned 

Erofessions  as  to  our  own.  In  fact,  to  all  who  may 
ave  occasion  to  ascertain  the  meaning  of  any  word 
belongiDg  to  the  many  branches  of  medicine.  From 
a  careful  examination  of  the  present  edition,  we  can 
vouch  for  its  accuracy,  and  for  its  being  brought 
quite  up  to  thedate  of  publication  -^  the  author  states 
in  his  preface  that  hehasadded  to  it  about  four  thou- 
sand terms,  which  are  not  to  be  found  in  the  prece- 
ding one.  —  Vnblin  Quarterlf  Joumai  of  Medicai 
Sciences. 

On  the  appearance  of  the  last  edition  of  this 
valuable  work,  we  directed  the  attention  of  our 


readers  to  its  peeuliar  merits;  and  we  need  do 
little  more  than  state,  in  refereace  to  the  preaeat 
reissue,  that,  notwithstanding  the  large  additioiM 
previously  made  to  it,  no  fewer  than  four  thou- 
sand terms,  not  to  be  found  in  the  preceding  edi- 
tion, are  coatained  in  the  volume  before  as.— 
Whilst  it  is  a  wonderfal  monument  of  its  author's 
erudition  and  industry,  it  is  also  a  work  of  great 
practical  utility,  as  we  can  testify  from  oar  owa 
experience;  for  we  keep  it  constantly  withia  oar 
reach,  and  make  very  frequent  reference  to  it, 
nearly  always  finding  in  it  the  information  we  seek. 
— Br%ttsh  and  Foreign  Med.'Chimrg.  Beview. 

It  has  the  rare  merit  that  it  eertainly  has  no  rival 
in  the  English  language  for  accarac^r  and  extent 
of  references.  The  terras  generally  include  short 
physiological  and  pathological  descriptions,  so  that, 
as  the  author  justly  observes,  the  reader  does  not 
possess  in  this  work  a  mere  dictionary,  but  a  book, 
which,  while  it  instructs  him  in  medieal  etymo- 
logy, furnishes  him  with  a  large  amount  of  nsefnl 
information.  The  author's  labors  have  been  pro- 
perly appreciated  by  his  own  countrymen  ;  ana  we 
can  only  confirm  their  Judgment,  by  recommeodiaf 
this  most  useful  volume  to  the  notice  of  our  cisat- 
lantic readers.  No  medieal  library  will  be  complete 
without  it. — London  Med.  Geucette, 

It  is  certainly  more  complete  and  comprehensive 
than  any  with  which  we  are  acquainted  in  the 
Ei^lish  language.  Few,  in  fact,  could  be  found 
belter  Qualified  than  Br.  Dunglison  for  the  produc- 
tion of^  such  a  work.  Learned,  industrious,  per- 
severing, and  accurate,  he  brings  to  the  task  all 
the  peeuliar  talents  necessary  for  its  saecesafa) 
performance;  while,  at  the  same  time,  his  fami- 
liarity with  the  writings  of  the  ancient  and  raodeia 
'*  masters  of  our  art,*'  renders  him  skilfal  to  note 
the  exact  usage  of  the  several  terms  of  science, 
and  the  various  modifications  which  me<trcal  term- 
inology has  undergone  with  the  change  of  theo- 
ries or  the  progress  of  improvement.  —  Anuritmm 
Joumai  of  the  Medical  Sciences. 

One  of  the  most  complete  and  copious  known  to 
the  cultivators  of  medical  science. — Boston  Med. 
Joumai. 

The  most  comprehensive  and  best  English  ]>ie- 
tionary  of  medical  terms  extant. — Buffalo  Medicai 
Joumai. 


BT  THE  BAMB  AUTHOR. 


THE  PRACTICE  OP  MEDICINE.    A  Treatise  on  Special  Pathology  and  The- 

rapeutics.    Third  Edition.    In  two  large  octavo  volumes,  leather,  of  1,500  pages.    $6  25. 


Upon  every  topic  embraced  in  the  work  the  latest 
icformatifm  will  be  found  carefully  posted  up. — 
Medical  Examiner, 

The  student  of  medicine  will  find,  in  these  two 
elegant  volumes,  a  mine  of  facts,  a  gathering  of 
precepts  and  advice  from  the  world  of  experience, 
that  will  nerve  him  with  eourage,  and  faithfullv 
direct  him  in  his  efforts  to  relieve  the  physical  snr- 


ferings  of  the  met^^Boston  Medical  and  Surgical 
Joumai. 

It  is  certainly  the  most  complete  treatise  of  whiek 
we  haveany  knowledge.— Weflsm/oarao/  ^Medi- 
cine and  Surgerf, 

One  of  the  most  elaborate  treatises  of  the  ki]i4 
we  h&v9.—Sovthem  Med.  and  Surg,  /oamcl. 
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DUNGLISON   (ROBLEY),    M.  O., 
Profeiaor  of  lastitute*  of  Medicine  la  tiie  Jeflerton  Medical  Collie,  Philadelphia. 

HUMAN    PHYSIOLOGY.     Eighth   edition.      Thoroughly  revised   and  exten- 
sively modified  and  enlarged,  with  five  hundred  and  thirty-two  iilu8tration8.    In  two  lai^e  and 
handsomely  printed  octavo  volumes,  leather,  of  about  1500  pages.    (Jttst  Readyy  1856.)    $7  00. 
In  revising  ibis  work  for  its  eighth  appearance,  the  author  ha«  spared  no  labor  to  render  it  worthy 
a  continuan  'e  of  the  very  great  favor  which  has  been  extended  to  it  by  the  profej^sion.     The  whole 
conteutti  have  been  rearranged,  and  to  a  great  extent  remodelled ;  the  invest igation.s  which  of  late 
years  have  been  so  numerous  and  so  important,  have  been  carefully  examined  and  incoip)raletl, 
and  the  work  in  every  re>pect  has  been  brought  up  to  a  level  with  the  present  state  of  the  subject. 
The  object  of  the  author  has  l)een  to  render  it  a  concise  but  comprehensive  lreali.«ie,  containing  the 
whole  body  of  physiological  science,  to  which  the  student  and  man  of  ^cIence  oan  at  ail  times  refer 
with  the  certainly  of  finding  whatever  they  are  in  search  of,  fully  presented  in  all  its  aspects;  and 
on  no  former  edition  has  the  author  bestowed  more  labor  to  secure  this  result. 

A  similar  improvement  will  be  found  in  the  typographical  execution  of  the  volumes,  which,  in 
this  respect,  arc  superior  to  their  predecessors.  A  large  number  of  additional  wood-cuts  have  l)een 
introduced,  and  the  series  of  illustrations  has  been  greatly  modified  by  the  substitution  of  many 
new  ones  for  such  as  were  not  deemed  satisfactory.  By  an  enlargement  of  the  page,  these  very 
considerable  additions  have  been  accommodated  without  increasing  the  size  of  the  volumes  to  an 
extent  to  render  them  unwieldy. 


It  ha«  long  since  taken  rank  as  one  of  the  medi- 
eal  classics  of  our  lun«[uage.  To  say  that  it  is  by 
far  the  best  text-book  of  physiology  ever  puhlished 
in  this  country,  is  but  echoing  the  general  testi- 
mony of  the  profession. — N.  Y.  Journal  of  Medicine. 

There  is  no  single  book  we  would  reconinicnd  to 
the  student  or  physician,  with  greater  confidence 
than  the  present,  because  in  it  will  be  found  a  mir- 
ror of  almost  every  stnndard  physiological  work  of 
the  day.  We  most  cordially  recommend  the  work 
to  every  member  of  the  profession,  and  no  student 


should  be  without  it  It  is  the  completest  work  on 
Physiology  in  the  English  language,  and  is  highly 
creditable  to  the  author  and  publishers.— >Ca«tad{taii 
Medical  Journal. 

The  most  complete  and  satisfactory  system  of 
Physiology  in  the  Englisli  language. — Anur.  Med. 
Journal . 

The  best  work  of  the  kind  in  the  English  lan- 
gnsge. — Silliman^s  Journal. 

The  most  fnll  and  complete  system  of  Physiology 
in  oar  language. — Wesum  Lemeet. 


BT  THE   SAMB  AUTHOR. 

GENERAL    THERAPEUTICS    AND    MATERIA  MEDIC  A;   adapted  for  a 

Medical  Text-book.     FiHh  edition,  much  improved.     With  one  hundred  and  eighty-seven  illus- 
trations.    In  two  large  and  handsomely  printed  octavo  vols.,  leather,  of  about  1100  pages.  S6  00. 
In  this  work  of  Dr    Dungtison,  we  rec(^ni2e  the  I      As  a  text-book  for  students,  for  whom  it  is  par- 
same  untiring  industry  in  the  collection  and  em-  i  ticularly  designed,  we  know  of  none  superior  to 
bodying  of  facts  on  the  several  subjects  of  which  he  I  it. — St.  Louis  Medical  and  Surgical  Journal. 
treats,  that  has  heretofore  distinguished  him,  and  i      -.  *    .    u  i*-        ■-..•• 

we  cheerfully  point  to  these  voluiSes,  as  two  of  the  ^^  purports  to  be  a  new  edition,  but  it  is  rather 
most  interesting  that  we  know  of.  /n  noticing  the  ?  new  book,  so  greatly  has  it  been  improved,  both 
additions  to  this,  the  fourth  edition,  there  is  very  ,  '^  '^e  amonnt  and  quality  of  the  matter  which  it 


little  in  the  periodical  or  annual  literature  of  the 
profession,  published  in  the  interval  which  has 
elapsed  since  the  issue  of  the  first,  that  has  escaped 
the  careful  search  of  the  author.  As  a  book  for 
reference,  it  is  invaluable. — CkarUtton  Med.  Jour- 
nal and  Review. 

It  may  be  said  to  be  the  work  now  upon  the  sub- 
jects upon  which  it  treats. — Western  Lancet. 

BT  THB  SAMB  AUTHOR. 


contains. — N.  O.  Medical  and  Surgical  Journal. 

We  bespeak  for  this  edition,  trom  the  profession, 
an  increase  of  patronage  over  any  of  its  former 
ones,  on  account  of  its  increased  merit. —  JV.  V. 
Journal  of  Medicine . 


We  consider  this  work  nnequalled.- 
and  Surg.  Journal. 


-Boston  Med. 


(A  new  Edition.) 

NEW  REMEDIES,  WITH  FORMULAS  FOR  THEIR  PREPARATION  AND 

ADMINISTRATION.    Seventh  edition,  with  extensive  Additions.    In  one  very  large  octavo 

volume,  leather,  of  770  pages.    {Jv^t  Ready.,  May,  1856.)    $3  75. 

Another  edition  of  the  ^*  New  Remedies"  having  been  called  for,  the  author  has  endeevored  to 
add  everything  of  moment  that  has  appeared  i^ince  the  publication  of  the  la'^t  edition. 

The  chief  remedial  meers  which  have  obtained  a  pluce,  for  the  first  time,  in  this  volume,  either 
owing  to  their  having  been  recently  introduced  into pbarnnauology,  or  to  their  having  received  novel 
applications — ^and  which,  conaequently,  belong  to  tbe  category  of  **  New  Remedies"— are  the  fol- 
lowing :—  » 

Apiol,  GafTein,  Carbazotic  acid,  Cauterization  and  catheterism  of  the  larynx  and  trachea,  Cedron, 
Cerium,  Chloride  of  bromine.  Chloride  of  iron,  Chloride  of  f  odium,  Cinchonicine,  Cod-liver  olein. 
Congelation,  Eau  de  Pagiiari^  Galvanic  cautery,  Hydriodic  ether,  Hyposulphite  of  soda  and  silver, 
Inunction,  Iodide  of  sodium.  Nickel,  Permanganate  of  pota^sa,  Phosphate  of  lime.  Pumpkin,  Quinidia, 
Rennet,  Saccharine  carbonate  of  iron  and  manganese.  Santonin,  Tellurium,  and  Traumalicine. 

The  articles  treated  oi  in  the  former  editions  will  be  found  to  have  undergone  consiiiderable  ex- 
pansion in  this,  in  order  that  the  author  might  be  enabled  to  introduce,  as  far  as  practicable,  the 
results  of  the  subsequent  experience  of  others,  as  well  as  of  his  own  observation  and  reHection ; 
and  to  make  the  work  still  more  dcbcrving  of  the  extended  circulation  with  which  the  preceding 
editions  have  been  favored  by  the  profession.  By  an  enlargement  of  the  page,  the  numerous  addi- 
tions have  been  incorporated  without  greatly  increa:>iug  the  bulk  of  the  volume.— Pr^yacs. 

One  of  the  most  useful  of  the  author's  works.— 
SoutKem  Medical  and  Surgical  Journal, 
This  elaborate   and    useful   volume    should   be 


fonnd  in  every  medical  library,  for  as  a  book  of  re 
ferenoe,  for  physicians,  it  is  unsurpassed  by  any 
other  work  in  existence,  and  the  double  index  for 
diseases  and  for  remedies,  will  be  found  greatly  to 
enhance  its  valae«-*iVsi«  York  Med.  Qazetu. 


The  great  learning  of  the  author,  and  his  remark- 
able industry  in  pushing  his  researches  into  every 
source  whence  information  is  derivable,  has  enabled 
him  to  throw  together  an  extensive  mass  of  faets 
and  statements,  accompanied  by  full  reference  to 
anthorities;  which  last  feature  renders  the  work 
practically  valuable  to  investigators  who  desire  to 
examine  the  original  papers .^7A«  American  Journal 
q/Pharmaey. 
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ERICHSEN  (JOHN), 
ProfMsoT  of  Sargeiy  in  UoiTernky  Col  lege,  LoBdoa,  ice. 

THE  SCIENCE  AND  ART  OF  SURGERY;  being  a  Teeatisk  on  Sukoical 

Injuries,  Diseases,  and  Oi>brations.  Edited  by  John  H.  BRntTON,  M.  D.  Illustrated  witk 
three  hundred  and  eieren  engnraYing-s  on  wood.  In  one  large  and  handsome  octavo  ▼olume,  oi 
over  nine  hundred  closely  printed  pages,  leather,  raised  bands.    94  25. 

rarely  enpounirr  cases  reqoiring  ftorgieal  mmnrng^' 

ment.-^  StetMostopt. 

Kmbracing.  as  will  he  pereeivrd.  ibe  whole  sarigi- 
cal  domain,  and  each  division  of  itself  almost  ( 


It  is,  in  onr  hnmble  judgment,  decidedly  the  best 
book  of  the  kind  in  the  English  Innjipiage.  Strange 
thai  just  such  books  are  notoAener  produced  by  pub- 
lic leachTs  of  sursfery  in  ihis  country  and  Great 
Kritaiu  Indeed,  it  is  a  matter  of  great  astonishment, 
hot  no  le»«  true  than  astonishing,  that  of  the  many 
works  on  surgery  republished  in  this  conniry  within 
the  Iai»t  fiAeen  or  twentv  years  as  text-books  for 
medical  students,  this  is  the  only  one  that  eren  ap- 
proximates to  the  fulfilment  of  the  peculiar  wants  of 
young  mf'n  just  entering  upon  the  study  of  this  branch 
of  the  proression.— TTeslem /our.  ^Afcd.  and  Surgery. 

lis  value  is  greatly  enhanced  by  a  very  eopiotts 
well'arranged  index.  We  regard  this  as  one  of  the 
most  valuable  contributions  to  modern  surgery.  To 
one  entering  his  novitiate  of  practice,  we  regard  it 
tb«»  mo«i  serviceable  guide  which  he  can  consult.  He 
will  find  a  fulness  of  detail  leadinghim  through  every 
step  of  the  operation,  and  not  deserting  him  until  the 
final  issue  of  the  case  i»  decided.  For  the  snme  rea- 
son wfl  recommend  it  to  those  whose  routine  of  prac- 
tice lies  in  such  parts  of  the  country  that  they  must 


plete  and  perfect,  each  chapter  full  and  explicit,  each 
subject  faithfully  exhibited,  we  can  only  express  oar 
eatimaie  of  it  in  the  aggregate.  We  consider  it  an 
excellent  contribution  to  surgery,  as  probably  the 
best  single  volume  now  extant  on  the  subject,  and 
with  great  pleasure  we  add  it  lo  our  text  books. — 
NaskvitUJoumml  ^Medieiru  and  Surgerf 

Prof.  Erichsen's  work,  for  Its  size,  has  not  been 
snrpvsed;  his  nine  hundred  and  eight  pages,  pro- 
fusely illustrated,  are  rich  in  physiological,  patbolo- 
gical,  and  operative  suggestions,  dor^trinea,  detailSi 
and  processes;  and  will  prove  a  reliable  resoorce 
for  information,  both  to  physician  and  ^ureeon,  la  the 
hoar  of  peril.— i^.  0.  Med.  and  Surg.  Journal. 

We  are  acquainted  "with  no  other  work  wherem 
so  much  good  sense,  sound  principle,  and  praetieal 
inferences,  stamp  every  page.— .lin«r*eaji  Lancet. 


ELLIS  (BENJAMIN),  M.D. 
THE  MEDICAL  FORMULARY :  being  a  Collection  of  Prescriptions,  derived 

from  the  writings  and  practice  of  many  of  the  most  eminent  physicians  of  America  and  Earope. 
Together  with  the  usual  Dietetic  Preparations  and  Antidotes  for  Poisons.  To  which  is  added 
an  Appendix,  on  the  Endermic  use  of  Medicines,  and  on  the  use  of  Ether  and  Chloroform.  The 
whole  accompanied  with  a  few  brief  Pharmaceutic  and  Medical  Observations.  Tenth  edition, 
revised  and  much  extended  by  Robert  P.  Thomas,  M.  D.,  Professor  of  Materia  Medica  in  the 
Philadelphia  College  of  Pharmacy.  In  one  neat  octavo  volume,  extra  cloth,  of  296  pages.  {LaUif 
Issued.)    $1  75. 

After  an  examination  of  the  new  matter  and  the  i  It  will  prove  particularly  naeful  to  stndeata  aad 
alterations,  we  believe  the  reputation  of  the  work  yonng  practitioners,  as  the  most  important  preaerip- 
bnilt  up  by  the  author,  and  the  late  distingnished  tions  employed  in  modern  practice,  which  lie  seat- 
editor,  will  continue  to  flourish  under  the  auspices  tered  through  our  medical  literature,  are  here  eol- 
of  the  present  editor,  who  has  the  industry  and  accn-  leeted  and  conveniently  arranged  for  " 
racy,  and,  we  would  say,  conscientiousness  requi-  ChaHeeton  Med.  Journal  and  Review. 
Bite  for  the  responsible  task.— ^m.  Jour,  of  Pkamt. 


FOWNES  (QEOAQE),  PH.  D.,  g^c, 
ELEMENTARY    CHEMISTRY;    Theoretical  and  Practical.    Witli  nnmerona 

illustrations.  A  new  American,  from  the  last  and  revised  London  edition.  Edited,  with  Addi- 
tions, by  RoBKRT  Bridges,  M.  D.  In  one  large  royal  12mo.  volume,  of  over  550  pages,  with  18!1 
wood-cuts.    (Lately  Issusd.)    In  leather,  $1  50 ;  extra  doth,  $1  35. 


We  know  of  no  better  text-book,  especially  in  the 
difficult  department  of  organic  chemistry,  upon 
which  it  IS  particularly  full  and  satisfactory.  We 
would  recommend  it  to  preceptors  as  a  capital 
"  office  book'*  for  their  students  who  are  beginners 
in  Chemistry.  It  is  copiously  illustrated  with  ex- 
cellent wo<Nl-euts,  and  altogether  admirably  "got 
np.>» — iV  J.  M«dieal  Reporter, 

A  standard  manual,  which  has  long  enjoyed  the 
reputation  of  embodying  much  knowledge  in  a  small 
•pace.  The  author  has  achieved  the  difficult  task  of 
condensation  with  masterly  tact.  His  book  is  con- 
cise without  being  dry,  and  brief  without  being  too 
dogmatical  or  geaeral/—  Virginia  Mtd.  and  Surgical 
JeumeU. 


The  work  of  Dr.  Fownes  has  loag  beea  before 
the  public,  and  its  merits  have  been  fully  appreei- 
ated  as  tne  best  text-book  on  chemistry  aow^  iJi 
existence.  We  do  not,  of  course,  place  it  ia  a  rank 
superior  to  the  works  of  Brande,  Graham,  Turner, 
Gregory,  or  Omelin,  but  we  aay  that,  as  a  work 
for  stnaeats,  it  is  preferable  to  aay  of  them^— .Lais- 
don  Journal  of  Medicine. 

A  work  well  adapted  to  the  wants  of  the  stadeat. 
It  is  an  excellent  exposition  of  the  chief  doctrines 
and  facts  of  modem  chemistry.  The  si^e  of  the  work, 
and  still  more  the  condensed  yet  perspicuous  style 
in  which  it  is  written^  absolve  it  from  the  charges 
very  properly  urged  against  most  manuals  termed 
popn\o,T. ^Edinburgh  JounuU  of  Medical  Soiemce. 


FERQUSSON  (WILLIAM),  F.  R.  S., 

Professor  of  Su^ery  in  King's  College,  London,  &c. 

A  SYSTEM  OF  PRACTICAL  SURGERY.    Fourth  American,  from  the  thirf 

and  enlarged  London  edition.    In  one  large  and  beautifully  printed  octavo  voltmie,  c4  about  700 

pages,  with  393  handsome  illustrations,  leather.    $3  00. 

The  most  important  subjects  in  connection  with 
practical  surgery  which  have  been  more  recently 
brought  under  the  notice  of,  and  discussed  by,  the 


surgeons  of  Great  Britain,  are  fully  and  dispassion- 
ately  considered  by  Mr.  Fergusaon,  and  that  which 
was  before  wanting  has  now  been  supplied^  so  that 
we  can  now  look  upon  it  as  a  work  on  practical  sur- 
gery instead  of  one  on  operative  surgery  alone. 
Medical  Times  and  Oazette. 

No  work  was  ever  written  which  more  nearly 
eomprebended  the  necessities  of  the  student  and 


practitioner,  and  was  more  carefully  arranged  to 
that  single  purpose  than  this.— iV.  Y.  Med.  Journal, 

The  addition  of  many  new  pages  makes  this  work 
more  than  ever  indispensable  to  the  studeatand  prae- 
titioner.— JlaaMa^'s  Ahstraet. 

Among  the  numerous  works  upon  sni^fery  paV- 
lished  of  late  years,  we  know  of  none  we  value 
more  highly  than  the  one  before  us.  It  is  perhana 
the  very  best  we  have  for  a  text-book  and  for  ordi- 
nary reference,  being  concise  and  emineatly  ptmeHk' 
oal^Soutkem  Med,  and  Surg,  Journal. 


AMD  ttCIENTlFIG   PUBLICATIONS. 
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FLINT  (AUSTIN),  M.  D., 

ProfeOTor  of  the  Theory  and  Praetiee  of  Medicine  in  the  TJaiveriity  of  LottitviUe,  &e. 

(An  Important  New  Work,) 

PHYSICAL  EXPLORATION  AND  DIAGNOSIS  OF  DISEASES  AFFECT- 

ING  THE  RESPIRATORY  ORGANS.     lo  one  laige  and  handflome  octavo  volume,  extra 

cloth,  096  pages.    {Now  Ready.)    $3  00. 

The  author  has  aimed  in  the  present  work  to  supply  a  vacancy^  in  medical  literature,  viz :  «  a 
work  limited  to  diseat^s  affect inr  the  respiratory  or^as,  treating  inoxtenso  and  almost  exolut^ively 
of  the  principles  and  practice  of  physical  exploration,  as  applied  to  the  diagnosis  of  those  aS*eotion8/' 
The  intricacy  and  importance  of  the  subject  demand  a  fuller  and  more  detailed  exoosition  than  has 
been  accorded  to  it  in  any  volume  as*  yet  accessible  to  the  American  profession  ;  while  the  hiffb  re- 
putation which  the  author  has  acquir  ;d  by  bis  researches  in  kindred  topics  sufficiently  manifests  his 
ability  to  render  the  present  work  a  text-bottk  of  sreat  practical  utility  for  the  student,  and  a  souroe 
to  which  the  practitioner  can  at  all  times  refer  with  certainty. 

A  very  condensed  summary  of  the  contents  is  subjoined. 


CONTENTS. 


INTRODUCTION. 


Sccrioir  T  Preliminary  poinfs  pertaining  to  the  Ana- 
tomy and  Physiolofry  of  the  RpBpiratnrv  Appani- 
tns.  SscTioM  II.  Topographical  Divisions  of  the 
Chest. 

PART  I. 

Phtsical  EzPLoaATioir  ov  thb  Ckbst. 

Okap.  I.  DelinitinnB— Different  Methods  of  Explora- 
tions—Orneral  Remarks.  Crap.  II.  Pertaasina. 
Chap.  III.  AuBeolution.  Chap  IV.  Inspection. 
Chap.  V.  Mensuration.  Chap.  VI.  Palpation. 
Chap.  VII.  Succussioa.  Chap.  VIII.  Recapitu- 
latory Eaumeratinn  of  the  Physical  Sii^^ns  fur- 
nished by  the  several  methods  of  Exploration. 
Chap.  IX.  Correlation  of  Physical  Signs. 


PART  TI. 

Dlaoxosis  or  Diskasbs  Atpkctiho  thk  RsspimA- 

TOBT  Organs. 

Chap.  I.  Bronchitis,  Pulmonary  or  Bronehial  Ca- 
tarrh. Chap.  II.  Dilatation  and  Contraction  of 
the  Bronchial  Tuhes~  Pertussis— Asthma.  Chap. 
III.  Pneumonitis— Imperfect  Expansion  (Atplec- 
tasis)  uad  Collapse.  Chap.  IV.  Rmphvsema. 
Chap.  V.  Pulmonary  Tubercalosi«  Bronchial 
Phthisis,  Chap.  VI.  Palm«wary  CEdema— Gan- 
grene of  the  Luags — Pulmonary  Aponlexy — Can- 
cer of  the  Laaffs — Cancer  in  the  Mediastinum. 
Chap.  VII.  Acute  Pleuritis— Chronic  Pleuriti*— 
Empyema — Hydrothorax — Pneumothorax — Pnen- 
mo-hydrothorax— Plea ralgia—Diaphrssmatic  Her- 
nia. Chap.  VIII.  Diseases  affecting  the  Trachea 
and  Larynx— Poreisn  Bodies  in  the  Air- passages. 
Appbjvdix.  On  the  Pitch  of  the  Whispering  Souffle 
over  PalmonaryExeavations. 


Qf\AHAM  (THOMAS),  F.  I\.  S., 
Professor  of  Chemistry  in  University  College,  London,  Ac. 

THE  ELEMENTS  OF  CHEMISTRY.  Inolading  the  application  of  the  Science 
to  the  Arts.  With  numerous  illustrations.  With  Notes  and  Additions,  by  Robert  Bridobs, 
M.  D.fScc.  &c.    Second  American,  from  the  second  and  enlarged  London  edition. 

PART  I.  {Latelf  Itnud)  large  8vo.,  430  pages,  185  illustratioas     %l  SO, 

PART  II.  {Preparing)  to  match.  

Qf\IFFITH  (ROBERT  E.),  M.  D..  &c. 
A  UNIVERSAL  FORMULARY,  containing  the  methods  of  Preparing  and  Ad- 
ministering Officinal  and  other  Medicines.  The  whole  adapted  to  Physicians  and  Pharmaceu- 
tists. Second  Editiom,  thoroughly  revised,  with  numerou^^  additions,  by  Robert  P.  Thomas, 
M.  D.,  Professor  of  Materia  Medica  in  the  Philadelphia  College  of  Pharmacy.  In  one  large  and 
handsome  octavo  volume,  extra  cloth,  of  over  600  pages,  doubTe  columns.  (Jutt  I$8usd.)  $.3  00 ; 
or  bound  in  sheep,  $3  25. 


It  was  a  work  requiring  much  perteTerance,  and 
when  published  was  looked  upon  as  by  far  the  bef>t 
work  of  its  kind  that  had  issued  from  the  American 
press.  Prof  Thoma«  has  eeriainly  'Mmproved.**  a? 
well  as  added  'o  this  Pornalary,  and  has  rendered  it 
additionally  deserving  of  the  confidence  of  pharma- 
eealists  snd  physicians.— ilm.  Jo%.fnal  ^  Pkarmacif. 

We  are  happy  to  announce  a  new  and  improved 
edition  of  this,  one  of  the  raott  valuable  and  useful 
works  that  have  emanated  from  an  American  pen. 
It  would  do  credit  to  any  country,  and  will  be  found 
of  daily  uvefulness  to  practitioners  of  medicine;  it  is 
better  adapted  to  their  purposes  than  the  dispensato 
ries.— SowiAern  Med.  and  Surg.  Journal. 

A  new  edition  of  this  well-known  work,  edited  by 
E.  P.  Thomas,  M  D.,  aflbrds  occasion  ibr  renewing 
our  commendation  of  fo  useful  a  handbook,  which 
ought  to  be  universally  studied  by  medical  men  of 
every  class,  and  made  use  of  by  way  of  reference  by 
office  pupils,  as  a  standard  authority.  It  has  been 
much  enlari^ed,  and  now  condenses  a  vast  amount 
of  needful  and  necessary  knowledge  in  email  com- 
pass. The  more  of  rach  books  ih«^  better  for  the  pro- 
fession and  the  public—  N.  Y.  Med.  Qazeut. 

It  is  one  of  the  most  nscAiI  books  a  country  pntctl- 
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tioner  esn  possibly  have  in  his  possession.— JCsdJeoZ 
Chronicle. 

The  amount  of  useful,  every-day  matter,  for  a  prac- 
ticinflr  phyt>ician.  is  really  immeuse.— £««<•»  M«d. 
and  Surg.  Journal. 

Thi»  is  a  work  of  siK  hvndred  and  fifty  one  pages, 
embracing  all  on  the  subject  of  preparing  and  admi- 
nistering medicines  that  can  he  desired  by  the  physi- 
cian and  pharmaceutist  —  Wetlem  Lancet 

In  vhort.  it  in  a  full  and  complete  work  of  the  kind 
and  Rhonid  tn^  in  the  handx  of  every  physician  and 
apothecary.     O.  Med.  and  Surg.  Journal 

We  predict  a  great  sale  for  this  work,  and  we  espe- 
eiallv  recommend  it  to  all  medieal  teachers.— XieA- 
nutnd  Stetkaoeopc. 

This  edition  of  Dr  Griffith'*  work  has  been  srently 
imnroved  by  the  revision  and  ample  additions  of  Dr. 
Thomas,  and  is  now,  we  believe,  one  of  the  most 
complete  works  of  in  kind  in  any  luK^uage.  The 
additions  amount  to  about  seventy  paxeo.  and  no 
effort  ha«  been  spared  to  include  in  them  ail  the  re- 
cent improvements  which  have  been  published  in 
medical  journals,  and  systematic  treatises.  A.  work 
of  this  kind  appearff  to  us  indispensable  to  the  physi- 
cian, and  there  is  none  we  can  more  cordially  recom- 
mend.—^. Y.  Journal  of  Medicine. 

B  AUTHOR. 


MEDICAL  BOTANY;  or,  a  Description  of  all  the  more  important  Plants  used 

Medicine,  and  of  their  Properties,  Uses,  and  Modes  of  Administration.    In  one  large  ootavo 
, haodaomely     •      •      ••         *    -  - 


▼ohime,  extra  cloUi»  of  704  pages,  1 


)ly  printed,  with  nearly  350  illastrations  on  wood.  t3  00. 
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GROSS  (SAMUEL  D.),  M.  D., 

ProfeiBor  of  Surgery  in  the  Jcfferion  Medical  College  of  Philadelphia,  &c. 

A   PRACTICAL    TREATISE   ON   THE   DISEASES,    INJURIES,  AND 

MALFORMATIONS  OF  THE  URINARY  BLADDER,  THE  PROSTATE  GLAND,  AND 
THE  URETHRA.  Second  Edition,  revised  and  miiuh  enlarged,  with  one  hundred  and  eighty- 
four  illusirations.  In  one  large  and  very  handsome  octavo  volume,  of  over  nine  hundred  pages. 
{Jii6t  Issued,)    In  leather,  rai»cd  bands,  $5  25 ;  extra  cloth,  $4  75. 

The  author  ban  availed  himself  of  the  opportunity  afforded  by  a  call  for  a  new  edition  of  this 
work,  to  thoroujfhly  revise  and  render  it  in  every  respect  worthy,  so  far  as  in  hi»  power,  of  the  very 
flattering  reception  which  has  been  accorded  to  it  bv  the  profession.  The  new  matter  thus  added 
amounts  to  almost  one-third  of  the  original  work,  while  the  number  of  illustrations  hat*  been  nearly 
doubled.  The^  additions  pervade  every  portion  of  the  work,  which  thus  has  rather  the  aspect  of 
a  new  treatise  than  a  new  edition.  In  its  present  improved  form,  therefore,  it  may  confidently  be 
presented  as  a  complete  and  reliable  storehouse  of  information  on  this  important  clas^  of  di^^easea, 
and  as  in  every  wav  fitted  to  mainiain  the  position  which  it  has  acquired  in  Europe  and  in  this 
country,  as  the  .standard  of  authority  on  the  subjects  treated  of» 

provements,  it  will  probably  remain  one  of  the  moat 
vnluable  works  on  this  subject  so  lonv  as  the  BcieBce 
of  medicine  shall  exist.— JSmMM  Mtd.  and  Surg. 


A  volume  replete  with  truths  and  principles  of  the 
utmost  value  in  the  in  vestiration  of  these  diseases. — 
American  Medical  Journal. 

On  the  nppeamnce  of  the  first  edition  of  this  work, 
the  lendinff  Knglish  medicnl  review  p red iete<l  that  it 
would  huve  a  **  permnnent  place  in  the  literature  of 
■urjfcry  worthy  to  rank  with  the  best  works  of  the 
present  npe."  Thia  prediction  hna  been  amply  ful- 
filled. Dr.  Grosses  treatise  hns  been  found  to  sup- 
ply completely  the  want  which  hns  been  felt  ever 
since  the  elevation  of  surgery  to  the  rank  of  a  science, 
of  a  good  practical  treatise  on  the  diseases  of  the 
bladder  and  its  accessory  organs.  Philos  >phical  in 
its  design,  methodical  in  its  arrangement,  ample  and 
sound  in  its  practical  details,  it  may  in  truth  be  said 
to  leave  scarcely  anything  to  be  desired  on  so  im- 
portant a  subject,  and  with  the  additions  and  modi- 
fications resulting  from  future  discoveries  and  im- 


Joumal. 

Dr.  Grosi  has  brought  all  his  iearaing,  experi- 
ence, tact,  and  judgment  to  the  task,  and  has  pro- 
duced a  work  wortliy  of  his  high  rejputntion.  We 
feel  perfectly  safe  in  reoommcnding  it  to  onr  read- 
ers as  a  moncwraph  unequalled  In  interest  and 
r practical  value  Dy  any  other  on  the  sabject  in  oar 
tiuguage.— Western  Journal  of  Med.  and  Surg. 
Whoever  will  peruse  the  vast  amonnt  of  valuable 

Eractical  information  it  contains,  and  which  we 
ave  been  unable  even  to  notice,  will,  we  think, 
agree  with  us,  that  there  is  no  work  in  the  English 
language  which  can  make  any  just  pretensions  to 
be  Its  equal. — N.  Y.  Journal  of  Medicint. 


BY  THB  SAME  AUTHOR.      (JllSt  Issusd), 

A  PRACTICAL  TREATISE  ON  FOREIGN  BODIES  IN  THE  AIR-PAS- 

SAGES.    In  one  handsome  octavo  volume,  extra  cloth,  with  illui^tralions.    pp.468.    $2  75. 

A  very  elaborate  work.  It  is  a  complete  summary    conclude  by  recommending  it  to  our  xfliders,  fully 
of  the  wholesubject,  and^ill  be  a  useful  book  of    persuaded  that  its  perusal  will  afford  them  mach 


reference. — British  and  Foreign  MedicO'Chirurg. 
Review. 

A  highly  valuable  book  of  reference  on  a  most  im- 
portant  subject  in  the  practice  of  m^icine.    We 


practical  information  well  conveyed,  evidently  de- 
rived from  considerable  experience  and  deduced  from 
an  ample  collection  of  facts.  —  Dublin  QuarUrlf 
Journal  J  May,  1855. 


BY  THE  SAME  AUTHOR.     (Preparinff.) 

A  SYSTEM  OF  SURGERY ;  Diagnostic,  Pathological,  Therapeutic,  and  Opera- 

tive.    With  very  numerous  engraving^s  on  wood. 

BY  THE  SAME  AUTHOR. 

ELEMENTS  OF  PATHOLOGICAL  ANATOMY;  illustrated  by  colored  Eu- 

yravinffs,  and  two  hundred  and  fifty  wood-cuts.  Second  edition,  thoroughly  revised  and  greatly 
enlarged  jn  one  very  large  and  handsome  imperial-  octavo  volume,  leather,  raided  banda.  pp. 
S2U,    $5  7t). 


GLUQE  (GOTTLIEB),  M.  D., 
Professor  of  Physiology  and  Pathological  Anatomy  In  the  University  of  Brnssels,  &o. 

AN  ATLAS  OF  PATHOLOGICAL  HISTOLOGY.    Translated,  with  Notes 

and  Additions,  by  Joseph  Leidy,  M.  D.,  Professor  of  Anatom^^  in  the  University  of  Pennsylva- 
nia. In  one  volume,  very  large  imperial  quarto,  extra  cloth,  with  320  Ggme^y  plain  and  colored, 
ou  twelve  copperplates.     $0  00. 


GARDNER'S  MEDICAL  CHEMISTRY,  for  the 
use  of  Students  and  the  Profession.  In  one  royal 
i*2mo.  vol.,  ex.  doth,  pp.  300,  with  illustrations. 
81  00. 

HARRISON'S  ESSAY  TOWARDS  A  CORRECT 
THEORY  OF  THE  NERVOUS  SYSTEM.  In 
one  ocutvo  volume,  leather,  202  pages.    SI  50. 


HUGHES'  CLINICAL  INTRODUCTION  TO 
THE  PRACTICE  OF  AUSCULTAHON  AND 
OTHER  MODES  OP  PHYSICAL  DIAGNOSIS, 
IN  DISEASES  OP  THE  LUNGS  AND  HEART. 
Second  American,  from  the  second  I<ondon  edition. 
1  vol.  royal  12mo.,  ex.  cloth,  pp.  304.    91  00. 


HAMILTON  (FRANK   H.),   M.  D., 
Professor  of  Surgery,  in  Buffalo  Medical  College,  &c. 

A  TREATISE  ON  FRACTURES  AND  DISLOCATIONS.    In  one  handsome 

octavo  volume,  with  numerous  illustrations.     (Preparing,) 

The  numerous  improvements  which  this  important  branch  of  surgery  has  received  from  the  skill 
and  ingenuity  of  American  surgeons,  renders  particularly  appropriate  and  valuable  a  complete  and 
ttyhteniatic  original  work  on  the  subject.  The  ea-ays  which  Professor  Hamilton  ba.n  published  on 
kindred  topics  are  already  widely  and  favorably  known,  and  give  earnest  that  his  forthcoming  work 
will  prove  indi.<pensabi«,  both  as  a  text-book  for  the  student,  and  as  a  guide  for  the  practitioner. 


AND  SCIENTIFIC   PUBLICATIONS. 
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HOBLYN  (RICHARD  D.),  M^  D. 
A  DICTIONARY  OP  THE  TERMS  USED  IN  MEDICINE  AND  THE 

COLLATERAL  SCIENCES.  By  Kichabd  D.  Hoblyn,  A.  M  ,  &c  A  new  American  from 
the  last  London  edition.  Revised,  with  numerous  Additions,  by  Isaac  Hays,  M.  D.,  ediior  of 
the  "American  Journal  of  the  Medical  Sciences."  In  one  large  royal  12mo.  yolume,  leather, 
of  over  500  double  columned  pages.    {Now  Readfy  1856.)    91  50. 

The  great  care  bestowed  on  the  revision  of  this  work,  and  the  extensive  additions  made  to  it  by  the 
editor,  have  cautted  the  delay  in  its  appearance.  White  carefully  excluding  obsolete  word:*,  it  has 
been  his  aim  to  render  it  a  complete  manual  of  definitions,  in  which  the  student  of  medicine  or  ot 
\U  allied  f^ciences  might  feel  assured  of  being  able  to  find  conci!«e  explanations  of  all  terms  occur- 
ring in  his  course  of  reading.  The  amount  of  the  additions  thus  made,  may  be  estimated  from  the 
fact  that  the  present  edition  contains  fully  one- third  more  matter  than  the  laVt,  the  numlwr  of  pages 
having  been  increased  by  over  one  hundred,  notwithstanding  an  enlargement  of  the  size  of  the  page, 
while  at  the  same  time  it  ~ 


If  the  frequency  with  which  we  have  referred  to 
this  volume  since  its  reception  from  the  publisher, 
two  or  three  weeks  ago,  be  any  criterion  for  the 
ftttare,  the  binling  will  toon  have  to  be  renewed,  even 
with  careful  hnndling.  We  find  that  Dr.  Hays  has 
done  the  profession  great  service  by  his  careful  and 
induBtrioui  labors.  The  Dictionary  has  thus  become 
emioently  suited  to  our  medical  brethren  in  this 
country.  The  additioos  by  Dr.  Hats  are  in  brackets, 
and  we  believe  there  is  not  a  single  page  but  bears 
these  insignia ;  in  every  instance  which  we  have  thus 
far  noticiMl,  the  additions  are  really  needed  and  ez- 
ceedins[ly  valuable.  We  heartily  commend  the  work 
to  all  wno  wish  to  beau  cnurant  in  medical  termi- 
nology.— Boston  Med.  and  Surg.  Journal. 

To  both  practitioner  and  student,  we  recommend 
this  dictionary  as  being  convenient  in  size,  accurate 
in  definition,  and  sufficiently  full  and  complete  for 
ordinary  consultation.— CAar/««(oiiJlliiiC.  Joum.  and 
lUvUtB. 

Admirably  calculated  to  meet  the  wants  of  the 
practitioner  or  student,  who  has  neither  the  means 


I  has  been  kept  at  the  former  exceedingly  low  price. 


nor  desire  to  procure  a  larger  work.  — .Amert'ean 
Lancet. 

Hoblyn  has  always  been  a  favorite  dictionarv,  and 
in  its  preaent  enlarged  and  improved  form  will  give 
greater  satisfaction  than  ever.  The  American  editor, 
Dr.  Hays,  has  made  many  very  valuable  additions. 
— N.J.  Med.  Reporter. 

To  supply  the  want  of  the  medical  reader  arising 
from  this  cause,  wo  know  of  no  dictionary  better 
arranged  and  adapted  than  the  one  bearing  the  above 
title.  It  is  not  encumbered  with  the  obsolete  terms 
of  a  bygoue  age,  but  it  contains  nil  that  are  now  in 
use ;  embracing  every  department  of  mt-dical  science 
down  to  the  very  latest  date.  The  volume  is  of  a 
convenient  size  to  be  used  by  the  medicul  student, 
and  yet  large  enough  to  make  a  respectable  appear- 
ance in  the  library  of  a  physician. —-ire5(«m  Lancet. 

Hoblyn^s  Dictionary  has  long  been  a  favorite  with 
as.  It  is  the  best  book  of  definitions  we  have,  and 
ought  always  to  be  apon  the  student's  table.— 
Southern  Med.  and  Surg.  Joumai. 


HUNTER  (JOHN). 
TREATISE  ON  THE  VENEREAL  DISEASE.    With  copious  Additions,  by 

De.  Ph.  Ricord,  Surgeon  to  th«  Venereal  Hospital  of  Paris.    Edited,  with  additional  Notes,  by 
F.  J.  BuMSTEAD,  M.  D.    In  on#  octavo  volume,  with  plates.    93  25.    fST  See  Hicobd. 
Also,  HUNTER'S  COMPLETE  WORKS,  with  Memoir,  Notes,  &c.  &o.    In  four  neat  octavo 
volumes,  leather,  with  plates.    $10  00. 

HORNER  (WILLIAM  E.),  M.  D., 
Professor  of  Anatomy  in  the  University  of  Pennsylvania. 

SPECIAL   ANATOMY   AND    HISTOLOGY.    Eighth  edition.    Extensively 

revised  and  modified.  In  two  large  octavo  volumes,  extra  cloth,  of  more  than  one  thousand 
pages,  handsomely  printed,  with  over  three  hundred  illustrations.  $6  00. 
This  edition  enjoyed  a  thorough  and  laborious  revision  on  the  part  of  the  author  shortly  before 
hi^  death,  with  the  view  of  bringing  it  fully  up  to  the  existing  state  of  knowledge  on  the  subject  of 
general  and  special  anatomy.  To  adapt  it  more  perfectly  to  (he  wants  of  the  student,  he  introduced 
a  large  number  of  additional  wood-engravings,  illustrative  of  the  objects  described,  while  the  pub- 
lishers have  endeavored  to  reader  the  mechanical  execution  of  the  work  worthy  of  its  extended 
reputation. 

JONES  (T.  WHARTON),  F.  R.  8., 

Professor  of  Ophthalmic  Medicine  and  Sargery  in  University  College,  London,  &c. 

THE  PRINCIPLES  AND  PRACTICE  OF   OPHTHALMIC    MEDICINE 

AND  SURGERY.  With  one  hundred  and  ten  illustrations.  Second  American  from  the  second 
and  revised  London  edition,  with  additions  b/  Edward  Hartskoknb,  M.  D.,  Surgeon  to  Wills' 
Hospital,  &:c.  In  one  large,  handsome  royal  12mo.  volume,  extra  cloth,  oi  500  pages.  {Now 
Ready.)    $1  50*. 

The  thorough  revisions  which  this  work  has  undergone  at  the  hands  of  both  author  and  editor 
have  brought  it  thoroughly  up  to  the  present  state  of  the  subject,  and  have  rendered  it  complete, 
without  detracting  from  its  character  as  a  manual,  or  deviating  from  its  original  object  of  affording 
a  digest  of  the  present  condition  of  ophthalmic  science  for  study  and  reference  by  tho$e  whose 
leisure  does  not  admit  of  their  perusing  the  larger  works  of  Mackenzie  or  Lawrence.  By  an  en- 
largement of  the  size  of  the  page,  the  numerous  additions  to  this  edition  have  been  accommodated 
without  increasing  the  bulk  of  the  volume,  and  at  the  very  low  price  at  which  it  is  offered,  a  con- 
tinuance of  the  favor  which  it  has  hitherto  received  is  confidently  expected. 


We  are  confident  that  the  reader  will  find,  on 
perasal,  that  the  exeention  of  the  work  amply  fulfils 
the  promise  of  the  preface,  and  sustains,  in  every 
point,  the  already  hgh  reputation  of  the  author  as 
an  ophthalmic  sarseon  as  well  as  a  physiologist 
and  pathob^ist.  The  book  is  evidently  the  resalt 
of  much  labor  and  research,  and  has  been  written 
with  the  greatest  care  and  attention;  it  possesses 
that  best  quality  whieh  a  general  work,  like  a  sys' 
tern  or  manual  can  show,  viz :  the  quality  of  having 
ail  the  materials  whencasoever  derived,  so  thorough- 


ly wrought  up,  and  digested  m  the  author's  mind, 
as  to  come  forth  with  the  freshness  and  impressive- 
sess  of  an  original  prodnetion.  We  entertain  little 
doubt  that  this  booK  will  become  what  its  author 
hoped  it  might  become,  a  manual  for  daily  reference 
and  consultation  by  the  student  and  the  general  prac- 
titioner. The  work  is  marked  by  that  correctness, 
clearness,  and  precision  of  style  which  distinguish 
all  the  productions  of  the  learned  author.— ^ritisA 
and  For.  Med.  Revitw. 
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JONES  (C.  HANDFIELD),  F.  R.  S.,  &  EOWAFIO  H.  SIEVEKING,  M.D.. 
AMiBtant  PhysieiaiiB  and  Lreturrrs  in  St.  Maiy'B  Hocpitel,  Loadon. 

A  MANUAL  OF  PATHOLOGICAL  ANATOMY.    First  American  Editioo, 

Revised.    With  three  hundred  and  ninety-aeveo  handsome  wood  enmTings.    In  one  large  and 
beautiful  octavo  volume  of  nearly  750  pages,  leather.    {LaUly  Issued.)    $3  75. 
Asa  coneiae  text-book,  containing,  in  a  condensed    anthora  have  not  attempted  to  intrude  new  views  on 
.  ..._  _   ..^       ^     .    .  ,     ..  _    thojr  profeaaiimal  brethren,  bnt  iimply  to  lay  before 

them,  what  has  lonr  been  wanted,  an  ootline  of  the 
present  condition  of  nathological  anatomy.  In  thia 
they  have  been  completely  Sttccetsfal.  The  work  is 
one  of  the  beat  compilationi  which  we  have  ever 

f»eniaed.  The  opiniona  and  discoveries  of  all  the 
eadine  natholo^iatsand  physiologlataare  enirrosaed, 
so  that  Dy  reading  any  subject  treated  in  the  book 
yon  have  a  aynopsis  of  the  views  of  the  most  a|»- 
proved  anthors.— CAoriMtOA  JIfcifteai  Journal  md 
EevUto. 
We  have  no  hesitation  in  recommending  it  i 


form,  a  complete  outline  of  what  fa  known  in  the 
domain  of  Pathological  Anatomy,  it  is  perhaps  the 
best  work  in  the  English  language.  Its  great  merit 
consists  in  its  completeness  and  brevity,  and  in  this 
respect  it  supplies  a  great  desideratum  in  our  lite- 
rature. Heretofore  the  student  of  pathology  was 
obliged  toglean  from  a  great  namber  of  monographs, 
and  the  field  was  so  extensive  that  but  few  cultivated 
it  with  any  decree  of  success.  The  authors  of  the 
present  work  have  sought  to  corrrct  this  defect  by 
placing  before  the  reader  a  summary  of  ascertained 
facts,  together  with  the  opinions  of  the  most  eminent 
pathologists  both  of  the  Old  and  New  World .  As  a 
simple  work  of  reference,  therefore,  it  Is  of  great 
valne  to  the  student  of  pathological  anatomy,  and 
should  be  in  every  physician's  library.— lr<«Mm 
Lancet. 

We  urge  upon  our  Headers  and  the  profession  gene- 
rallv  the  importance  of  informing  themselves  in  re- 
gard to  modern  views  of  pathology,  and  recommend 
to  them  to  procure  the  work  before  us  as  the  best 
means  of  obtaining  this  information.~SfetAMeo]M. 

In  offering  the  above  titled  work  to  the  public,  the 


worthy  of  careful  and  thorough  study  by  evej^  i 
her  of  the  profession,  old  or  young. — N.  w.  Msd. 
and  Surg.  Joumai. 

Prom  the  casual  examination  we  have  given  w« 
are  incline  to  reg[ard  it  as  a  text-book,  plain,  ra- 
tional, and  intelligible,  such  a  book  as  the  praetieal 
man  needs  for  daily  reference.  Por  this  reaaoa  it 
will  be  likely  to  be  largely  useful,  as  it  suits  ttsalf 
to  those  busy  men  who  have  little  time  for  minnta 
investigation,  and  prefer  a  summary  to  an  elabormta 
tieatiae.— £«ifa<o  Medical  Journal. 


KIRKES  (WILLIAM  SENHOUSE),   M.  D., 

Demonstrator  of  Morbid  Anatomy  at  St.  Bartholomew's  Hospital,  &e.;  and 

JAMES  PAGET,  F,  R.  S., 
Lecturer  on  Oeneral  Anatomy  and  Physiology  in  St.  Bartholomew's  Hospital. 

A   MANUAL   OF   PHYSIOLOGY.     Second  American,  from  the  second  and 

improved  London  edition.    With  one  hundred  and  tkixty-five  illustrations.     In  one  large  and 

handsome  royal  12nio.  volume,  leather,     pp.  550.    S3  00. 

the  practitioner  who  has  but  leisure  to  refredi  his 
memory,  this  hook  is  invaluable,  as  it  contains  all 
that  it  is  important  to  know,  without  special  details, 
which  are  read  with  interest  only  by  those  who 
would  make  a  specialty,  or  desire  to  possess  a  critic 


In  the  present  edition,  the  Manual  of  Physioliwy 
has  been  orouffht  up  to  the  actual  condition  of  the 
science,  and  fully  sustains  the  reputation  which  it 
has  already  so  deservedly  attained.  We  consider 
the  work  of  MM.  Kirkes  and  Paget  to  constitute  one 
of  the  very  best  handb<H)ks  of  Physiology  we  possess 
—presenting  just  such  an  outline  of  the  science,  com- 
prising an  account  of  its  leading  facts  and  generally 
admitted  principles,  as  the  student  requires  during 
his  attendance  upon  a  course  of  lectures,  or  for  re- 
ference whilst  preparing  for  examination.— ^m. 
Medical  Journal. 

We  need  only  say,  that,  without  entering  into  dis- 
cussions of  unsettled  questions,  it  contains  all  the 
recent  improvements  in  this  department  of  medical 
aeience.    For  the  student  beginning  this  study,  and 


cal  knowledge  of  the  subject. — Ckarleeton  Medical 
Journal. 

One  of  the  beat  treatises  that  ean  be  put  into  the 
hands  of  the  student. — London  Medical  OazetU. 

Particularly  adapted  to  those  who  desire  to  poe- 
sess  a  concise  digest  of  the  facts  of  Human  Physi- 
ology.— British  and  Foreign  Med.'Chirurg   RsvMts. 

We  conscientiously  recommend  it  as  an  admira- 
ble '<  Handbook  of  Physiology."— LoadM  Journal 
of  Medicine. 


KNAPP*S  TECHNOLOGY:  or, Chemistry  applied 
to  the  Arts  and  to  Manufactures.  Edited,  with 
numerous  Notes  and  Additions,  by  Dr.  Edmitnd 
Ronalds  and  Dr.  Thomas  Richakdson.  First 
American  edition,  with  Notes  and  Additions,  by 
Prof.  Waltsk  R.  Johnson.  In  two  handsome 
octavo  volumes,  extra  doth,  printed  and  illus- 
trated in  the  highest  style  of  art,  with  about  500 
wood- engravings.    S6  00. 

LALLEMAND  ON  THE  CAUSES,  SYMPTOMS, 
AND  TREATMENT  OF  SPERMATORRHCEA. 
Translated  and  edited  by  Hbnkt  J.  McDouoal. 
In  one  volume,  octavo,  extra  doth,  390  pages. 
Second  American  edition.    %\  75. 

LUDLOW'S    MANUAL   OF   EXAMINATIONS 


upon  Anatomy  and  Physiology,  Surgery,  Praetfee 
of  Medicine,  Chemistry,  Obstetrics,  Materia  Me- 
diea,  Pharmacy,  and  Therapeutics  Deairaed  for 
Students  of  Medicine  throughout  the  Uni  tt  d  States. 
A  new  edition,  revised  and  improved,  in  f*ne  large 
royal  12mo.  volume,  with  several  hundred  illas- 
trations.    {Preparing.) 

LEE'S  CLINICAL  MIDWIFERY.  In  one  royal 
V2mo.  volume,  extra  cloth,  of  838  pages.  75  cents. 

LISTON'S  LECTURES  ON  THE  OPERATIONS 
OP  SURGERY.  Edited,  with  numerous  Addi- 
tions  and  Alterations,  by  T;  D.  Mama,  M.  D. 
In  one  Inige  and  handsome  octavo  volume,  leather, 
of  666  pages,  with  216  wood-cuU.    93  00. 


LARDNER  (DIONY8IUS),  D.  C.  L.,  &e. 
HAOT)BOOKS    OF    NATUKAL    PHILOSOPHY    AND    ASTRONOMY. 

Revised,  with  numerous  Additions,  by  the  American  editor.  First  Course,  containing  Mechft- 
nic9,  Hydrostatics,  Hydraulics,  Pneumatics,  Sound,  and  Optics.  In  one  lam  royal  12mo. 
volume,  of  750  pages,  with  424  wood-cuts.  $1  75.  Second  Course,  containing  Iteat,  Electricity, 
Magaetism,  ana  Galvanism,  one  volume,  large  royal  12mo.,  of  450  pages,  with  250  illustratioim. 
$1  25.  Third  Coursb  {now  rsady\  containing  Meteorology  and  Astronomy,  in  one  large  volume, 
royal  12mo.  of  nearly  eight  hundred  pages,  with  thirty-seven  plates  and  two  hundred  wood-cuts. 
fS  00.  The  whole  complete  in  three  volumes,  of  about  two  thousand  large  pages,  with  over  one 
thousand  figures  on  steel  and  wood.  %I5  00.  Any  volume  sold  separate,  strongly  bound  in  leather. 
The  various  sciences  treated  in  tliis  work  will  be  found  brought  thoroughly  up  to  the  latest  period. 


Alreadv  well  known  and  appreciated  by  the  acien- 
tifie  world,  Profeaaor  Ijehmann'i  great  work  re- 
qairea  no  landatory  aenteneea,  aa.  onder  a  new  garb, 
it  ie  now  presented  to  na.  The  little  apace  at  onr 
command  wonld  ill  suffice  to  aet  forth  even  a  amall 
portifm  of  its  ezceilences.  To  all  whose  stodiea  or 
profeaaional  duties  render  the  revelations  of  Phyaio- 
logioal  Chemistry  at  once  interesting  and  essential, 
these  volumes  will  be  indispensable.  Highly  com- 
plimented by  European  reviewers,  sought  for  with 
avidity  bv  achoinrs  of  every  nation,  and  admirably 
written  throochout,  it  is  sure  to  win  n  welcome  and 
to  be  thoroughly  atadied.— Bo«lon  Med.  and  Snrg. 
Journal,  Dec.  1855. 
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LEHMANN  (C.  Q.) 
PHYSIOLOGICAL  CHEMISTRY.  Translated  from  the  secowi  edition  by 
GsosGE  E.  Day,  M.  D.,  F.  R.  S.,  &c.,  edited  by  R.  E.  Rogers,  M.  D.,  Profestior  of  Cbemisttry 
in  the  Medical  Department  of  the  CJniversity  of  Pennsylvania,  with  illustrations  selected  from 
Funke's  Atlas  of  Physiolos^ical  Chemistry,  and  an  Appendix  of  plates.  Complete  in  two  large 
and  handsome  octavo  volumes,  extra  cloth,  containing  1200  pages,  with  nearly  two  hundred  illus- 
trations.    {Now  Readf.)    96  00. 

This  great  work,  universally  acknowledged  as  the  most  complete  and  authoritative  exposition  of 
the  principles  and  details  of  Zoochemistry,  in  its  passage  through  the  press,  has  received  from 
Professor  Rogers  such  care  as  was  necessary  to  prei^ent  it  in  a  correct  and  reliable  form-  To  such 
a  work  additions  were  deemed  superfluous,  out  several  years  having  elapsed  between  the  appear- 
ance in  Germany  of  the  first  and  last  volume,  the  latter  contained  a  supplement,  embodying  nume- 
rous corrections  and  additions  resulting  from  the  advance  of  the  science.  These  have  oil  been  incor- 
porated in  the  text  in  their  appropriate  places,  while  the  subjects  have  been  still  further  elucidated  by 
the  insertion  of  illustrations  from  the  Atlas  of  Dr.  Otto  Funke.  With  the  view  ofsupplying  the  student 
with  the  meons  of  convenient  comparison,  a  large  number  of  wood-cuts,  from  works  on  kindred 
subjects,  have  also  been  added  in  the  form  of  an  Appendix  of  Plates.  The  work  is,  therefore,  pre- 
sented as  in  every  way  worthy  the  attention  of  all  who  desire  to  be  familiar  with  the  modem  iacu 
and  doctrines  of  Physiological  Science. 

The  most  important  contribution  kb  yet  made  to 
Physiological  ChemlBtry — Am.  Journal  Mtd.  Set- 
onetSj  Jan.  18S6. 

The  present  volumes  belong  to  the  snail  elass  of 
medical  literature  which  eompriaes  elaborate  works 
of  the  h  igheat  order  of  merit.^Af owlrcai  Med.  Chron- 
icle.Jui   1856. 

The  work  of  Lehmann  stan<1a  unrivalled  as  the 
moat  comprehensive  book  of  reference  and  informa- 
tion extant  on  every  branch  of  the  subject  on  which 
it  treat^.^Edinburgh  Monthly  Journal  qf  Medical 
Science. 

All  teachera  must  possess  it,  and  every  intelligent 
physician  ourht  to  do  likewise.— 5otitA«r»Jlf<4<.  and 
Surg.  Journal,  Dec.  Ib66. 

BT  THS  8AMB  AUTHOR.      {Now  B^ody,  1856.)  ^ 

MANUAL  OF  CHEMICAL  PHYSIOLOGY.  Translated  from  the  German, 
with  Notes  and  Additions,  by  J.  Gheston  Morris,  M.  D.,  with  an  Introductory  Essay  on  Vital 
Force,  by  Samuel  Jackson,  M.  D.,  Professor  of  the  Institutes  of  Medicine  in  the  University  of 
Penuhylvania.  With  illuatrations  on  wood.  In  one  very  handsome  octavo  volume,  extra  cloth, 
of  336  pages.    $2  25. 

The  original  of  this  work,  though  but  lately  issued  by  its  distinguished  author,  has  already 
assumed  the  highest  position,  as  presenting  in  their  latest  development  the  modern  doctrines  and 
discoveries  in  the  chemistry  of  life.  The  numerous  additions  by  the  translator,  and  the  Introduc- 
tion by  Professor  Jackson  will  render  its  physiological  aspect  more  complete  than  designed  by  the 
author,  and  will  adapt  it  for  use  as  a  text-oook  of  physiology,  presenting  more  thoroughly  than  has 
yet  been  attempted,  the  modifications  arising  from  tne  vast  impulse  which  organic  chemistry  has 
received  within  a  few  years  past. 

From  Prof,  Jackaon^s  Introductory  Essay. 
In  adopting  the  handbook  of  Dr.  Lehmann  as  a  manual  of  Organic  Chemistry  for  the  use  of  the 
students  of  the  University,  and  in  recommending  his  original  work  of  Physiological  Chemistry 
for  their  more  mature  studies,  the  high  value  of  his  researches,  and  the  great  weight  of  his  autho- 
rity in  that  important  department  of  medical  science  are  fully  recognized. 

Thepreaentvolnme  will  be  a  very  convenient  one  I  densed  form,  the  positive  facts  of  Fhysiologieal 
for  students,  as  offering  a  brief  epitome  of  the  more  Chemistry.— ^m.7o«niaiJlfsil.ScMiiee<,  April,  1850. 
elaborate  work,  and  as  eootaining,  in  a  very  con-  | 

LAWRENCE  (W.),  F.  R.  8.,  &c. 
A  TBEATISB   ON   DISEASES   OF   THE   EYE.    A   new  edition,  edited, 

with  numerous  additions,  and  243  illustrations,  by  Isaac  Hays,  M.  D.,  Surgeon  to  Will's  Hospi- 
tal, dec.  In  one  very  large  and  handsome  octavo  volume,  of  950  pages,  strongly  bound  in  leather 
with  raised  bands.    ^  00. 

This  work  is  so  universally  rtcognised  as  the  standard  aathority  on  the  subject,  that  the  pub- 
lishers in  presenting  this  new  edition  have  only  to  remark  that  in  its  preparation  the  editor  has 
carefully  revised  eveir  portion,  introducing  additions  and  Illustrations  wherever  the  advance  of 
science  has  rendered  them  necessary  or  desirable,  constituting  it  a  complete  and  thorongh 
exponent  of  the  most  advsnced  state  of  the  subject. 

octavo  pngas— has  enabled  both  anthor  and  editor  to 
do  Jostiee  to  all  the  details  of  this  subject,  and  eon- 
dense  in  this  single  volume  the  present  state  of  our 
knowledge  of  the  whole  science  in  this  department, 
whereby  its  practical  value  cannot  he  excelled.  We 
heartily  commend  it,  especially  as  a  book  of  refer- 
ence, indispensable  in  every  medical  library.  The 
additions  of  the  American  editor  very  greatly  en- 
hance the  value  of  the  work,  exhibiting  the  learning 
and  experience  of  Dr.  Hays,  in  the  light  in  which  he 
ought  to  be  held,  as  a  standard  authority  on  all  sub- 
jects appertaining  to  this  specialty.— JV^.  Y.  ifyd.  Gem. 


This  admirable  treatise—  the  safest  guide  and  moat 
eomprehensive  work  of  reference,  which  is  within 
the  reach  of  the  profession. — Suikoseopo. 

This  standard  text-book  on  the  department  of 
which  it  treats,  has  not  been  superieded.  by  any  or 
all  of  the  numerous  pablicationi  on  tne  subject 
heretofore  issued.  Nor  with  the  multiplied  improve- 
ments of  Dr.  Hays,  the  American  editor,  is  it  at  all 
likely  that  this  great  work  will  cease  to  merit  the 
eonfidence  and  preference  of  students  or  practition- 
ers.   Its  ample  extent— nearly  one  thousand  large 
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BLANCHARD   &  LEA'S   MEDICAL 


LA  ROCHE  (R.),   M.  D.,  &c. 
YELLOW  FEVER,  considered  in  its  Historical,  Pathological,  Etiological,  and 

Therapenticnl  Relations.    Including:  a  Sketch  of  lbeDi:<ca8e  as  it  has  occurred  in  Philadelphia 
from  16^^  to  18«%1,  with  an  examination  of  the  connections  between  it  and  the  fevers  known  under 
the  same  name  in  other  parts  of  temperate  as  well  at*  in  tropical  regrions      In  two  large  and 
hand:iome  octavo  volumes  of  nearly  1500  pages,  extra  cloth.     {Now  Ready.)    $7  00. 
The  publishers  are  hjippy  in  being  able  at  length  to  present  to  the  profei^sion  this  great  work, 
which  they  are  assured  will  be  regarded  a?  an  honor  to  the  medical  literature  of  the  country.    A« 
the  result  of  many  years  of  personal  ob^servation  and  study,  a^*  embodying  an  inteliipent  risitmi  ot 
all  that  has  been  written  regarding  the  dis^ease,  and  as  exhausting  the  subject  in  all  its*  X'arioas 
aspects,  these  volumes  must  at  once  take  the  position  of  the  standard  authority  and  work  of  refer- 
ence on  the  majiy  important  que^tions  brought  into  consideration. 

From  Professor  S.  If.  Dickson^  rharU*Un,  S.C., 
September  18,  1855. 


erection  of  this  towering  mnnament  to  his  own  fame, 
and  to  the  slory  of  the  mediciil  liternture  of  hit  own 
country.  It  is  destined  to  renmin  the  greut  autho- 
rity upon  the  sntiject  of  Velh»w  Fever  The  student 
and  physician  will  find  in  these  volumes  n  risumi 
p{  the  p'um  total  of  the  knowledge  of  the  world  npon 
the  awful  scourge  which  they  soelahorsitely  discuM. 
The  style  is  so  soft  and  so  pure  ns  to  refresh  and  in- 
vigorate the  mind  while  nbaorbinpr  ihr  'hough ta  of 
the  gifted  author,  while  the  publishers  have  sno- 
ceeded  in  brinffinr  theexternnis  into  a  most  felicitous 
harmony  with  the  inspiration  that  dwells  within. 
Take  it  all  in  all,  it  is  a  b(K>k  we  nnve  often  dreamed 
of,  but  drenmed  not  that  it  would  ever  meet  oar 
waking  eye  as  a  tangible  reality. — NashvilU  Jommai 
of  Medicine. 

We  deem  it  fortunate  that  the  splendid  work  of 
Dr.  La  Roche  should  have  been  issued  from  the  press 
at  this  particular  time.  The  want  of  a  reliable  di- 
gest of  alt  that  is  known  in  relation  t  this  frightfal 
malady  has  lonr  been  felt— a  want  very  sHtisfactorily 
met  in  the  work  before  na.  We  de«'m  it  bat  faint 
praise  to  say  that  Dr.  La  Rtche  has  succeeded  in 
presenting  the  profession  with  an  able  and  complele 
monograph,  one  which  will  find  its  way  into  every 
well  ordered  library.— Fa.  Suthoseope. 

Although  we  have  no  doubt  that  controversial 
treatises  on  the  mode  of  origin  and  propagation  of  the 
fever  in  question  will,  as  heretofore,  occaaionally 
appear,  yet  it  mast  be  tome  time  before  another  ays- 
temutic  work  can  arise  in  the  face  of  so  admirable 
and  carefully  executed  a  one  as  the  present.  It  is  a 
mine  of  Information,  quite  an  encyclopa»dia  of  refer- 
ences, and  r^5«(m^ of  knowledge  relative  tf)  what  has 
been  recorded  upon  the  subject.— Lofid<m  Lancet, 

A  miracle  of  industry  and  research,  constituting 
a  complete  library  of  reference  on  the  disease  of 
which  it  treats — Dublin  QuarUrly  Journal. 


A  monument  of  intelligent  and  well  applied  re- 
search, almost  without  examnle.  It  is,  indeed,  in 
itself,  a  large  library,  and  is  destined  to  constitute 
the  special  resort  as  a  book  of  reference,  in  the 
subject  of  which  it  treats,  to  all  future  time. 

We  have  not  time  at  present,  engaged  as  we  are, 
by  day  and  by  niglit,  in  the  work  of  combating  this 
very  disease,  now  prevailing  in  our  city,  to  do  more 
tlian  ffive  this  cursory  notice  of  what  we  consider 
as  undoubtedly  the  most  able  and  erudite  medical 
publication  our  country  has  yet  produced  But  in 
view  of  the  Rtartiin^  fact,  th^t  this,  the  most  malig* 
nant  and  unmanageuble  diseiise  of  modern  times, 
has  for  several  years  been  prevailing  in  our  country 
to  a  greater  extent  than  ever  before;  that  it  is  no 
longer  confined  to  either  large  or  small  cities,  but 

Eenetrates  country  viilaees,  plantations,  and  farm- 
ouses;  that  it  is  treated  with  scarcely  better  suc- 
cess now  than  thirty  or  forty  years  ago;  that  there 
is  vast  mischief  done  by  ignorant  pretenders  to  know- 
ledge in  regard  to  the  disease,  and  in  view  of  the  pro- 
bability that>a  majority  of  southern  physicians  will 
be  ealled  upon  to  treat  the  disease,  we  trust  that  this 
able  and  comprehensive  treatise  will  he  very  gene- 
rally read  in  the  utmlh. -^Memphis  Med.  Recorder. 
Tills  is  decidedly  the  great  American  me<lical  work 
of  the  day — a  full,  complete,  and  systematic  treatise, 
unequalled  by  any  other  upon  theiill-importont  sub- 
ject of  Yellow  Fever.  The  laborious,  indelatigable, 
and  learned  author  has  devoted  to  it  many  years  of 
arduous  research  and  cnreful  study,  and  the  result 
is  such  as  will  reflect  the  hif^hest' honor  upon  the 
author  and  our  cuantry.— Southern  Med.  and  Surg. 
Journal. 

The  genius  and  scholarship  of  this  great  physician 
could  not  have  been  better  employed  than  in  the 

BT  THB  SAMV  AUTHOR. 

PNEUMONIA ;  its  Supposed  Connection,  Pathological  and  Etiolo^cal,  with  Aa- 
tiiranal  Fever^,  including  an  Inquiry  into  the  Existence  and  Morbid  Agency  of  Malaria.    In  one 
handsome  octavo  volume,  extra  cloth,  of  500  pages.    $3  00. 
A  more  simple,  clear,  and  forcible  exposition  of 

the  groundless  nature  and  dangerous  tendency  of 


certain  pathological  and  etitdoffical  heresies,  has 
seldom  been  presented  to  our  notice. — N.  Y.  Journal 
of  Medicine  and  CollatercU  Scietiee, 


This  work  should  be  earefutty  studied  bySonthem 
physicians,  embodying  as  it  does  the  reflections  of 
an  original  thinker  and  close  observer  on  a  subject 
peculiarly  their  own,— Virginia  Med.  and  Surgical 
Journal. 


MULLER  (PROFESSOR  J.),  M.  D. 

PRINCIPLES  OF  PHYSICS'  AND  METEOROLOGY.  Edited,  with  Addi- 
tions, b^  R.  Eglesfeld  Griffith,  M.  D.  In  ooe  large  and  handsome  octavo  volume,  extra 
cloth,  with  550  wood-cuts,  and  two  colored  plates,    pp.  636.    $3  50. 


The  Physics  of  MQlIer  is  a  work  superb,  complete,  ( tion  to  the  scientifie  records  of  this  eonntr^  may  be 
li^oe :  the  greatest  want  known  to  £nglish  Science  I  duly  estimated  bj 
'     ter  supnlied.    The  work  ii   " 
The  value  of  this  eontribu 
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eon  Id  not  have  been  bett^^r  supplied.    The  work  is  '|  nal'drawini 
of  surpassing  interest. 


bv  the  fact  that  the  cost  of  the  origi- 
igs  and  engravi 
sum  of  £3,000.— LaiMSt. 


f  engravings  alone  has  exceeded  Uas 


MAYNE'S  DISPENSATORY  AND  THERA- 
PEUTICAL REMEMBRANCER.  Comprising 
the  entire  lists  of  Materia  Medics,  with  every 
Practical  Formula  contained  in  the  three  British 
Pharmacopoeias.  With  relative  Tables  subjoined, 
illustrating,  by  upwards  of  six  hundred  and  sixty 
examples,  the  Extemporaneous  Forms  and  Com* 
binations  suitable  for  the  different  Medicines. 
Edited,  with  the  addition  of  the  FormuloB  of  the 
United  States  PharmacopoBia,  by  R.  Eolxsvxld 
Griffith,  M.  D.  In  one  12mo  volume,  extra  eloth, 
of  300  large  pages.    75  cento. 


MATTBUCCT-S  LECTURES  ON  THB  PHYSl- 
CAL  PHENOMENA  OF  LIVING  BEINGS. 
Edited  by  J.  Pbxbira.  M.  D.  In  one  neat  royml 
12nio.  volume,  extra  cloth,  with  cuts,  3&8  pages. 
•1  00. 

MALGAIGNE»S  OPERATIVE  SURGERY,  based 
on  Normal  and  Pathological  Anatomy.  Trans- 
lated from  the  French  by  Fekdebick  Bxittan, 
A.B.,M  D.  With  numerous  illustratioiis  on  wood. 
In  one  handsome  octavo  volume,  extra  eloth,  of 
nearly  six  hundred  pages.    $2  85. 
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MEIQS  (CHARLES  D.),  M.  D., 

Profeiior  of  ObBtetrici,  &e.  in  the  Jeflerion  Medical  College,  Philadelphia. 

OBSTETRICS :  THE  SCIENCE  AND  THE   ART.     Second  edition,  revised 

and  improved.    With  one  hundred  and  thirty-one  illustrations.    In  one  beautifully  printed  octavo 
volume,  leather,  of  seven  hundred  and  fifty-two  large  pages.    $3  75. 

The  rapid  demand  for  a  second  edition  of  this  work  is  a  ^tuflicient  evidence  that  it  ban  supplied 
a  desideratum  of  the  profession,  notwithstanding  the  numerous  treatises  on  the  same  subject  which 
have  appeared  within  the  last  few  years.  Adt>pting  a  system  of  his  own,  the  author  has  combined 
the  leading  principles  of  his  interesting  and  ditficutt  subject,  with  a  thorough  exposition  of  its  rules 
ofpraclice,  presenting  the  results  of  long  and  extensive  experience  and  of  familiar  acquaintance 
with  all  the  modern  writers  on  this  department  of  medicme.  As  an  American  Treatise  on  Mid- 
wifery, which  has  at  once  assumed  the  position  ot  a  classic,  it  possesses  peculiar  claims  to  the  at- 
tention and  studv  of  the  practitioner  and  student,  while  the  numerous  alterHiions  and  revisions 
which  it  has  undergone  in  the  present  edition  are  shown  by  the  great  enlargement  o(  the  work, 
which  IB  not  only  increased  as  to  the  sixe  of  the  page,  but  also  in  tne  number. 

BT  THB  OAMB  AUTHO&.    (Lately  Issued.) 

WOMAN:  HER  DISEASES  AND  THEIR  REMEDIES.    A  Series  of  I^. 

tures  to  his  Class.    Third  and  Improved  edition.    In  one  large  and  beautifully  printed  octavo 

volume,  leather.        pp.  672.    $3  60. 

The  gratifying  appreciation  of  his  labors,  as  evinced  by  the  exhaustion  of  two  large  impressions 
of  this  work  withm  a  few  years,  has  not  been  lost  upon  the  author,  who  has  endeavored  in  every 
way  to  render  it  worthy  of  the  favor  with  which  it  has  been  received.  The  opportunity  thus 
afforded  for  a  second  revision  has  been  improved,  and  the  work  is  now  presented  as  in  every  way 
superior  to  its  predecessors,  additions  and  alterations  having  been  made  whenever  the  advance  of 
science  has  rendered  them  desirable.  The  typographical  execution  of  the  work  will  also  be  found 
to  have  undergone  a  similar  improvement,  and  the  work  is  now  confidently  presented  as  in  every 
Way  worthy  the  position  it  has  acquired  as  the  standard  American  text-book  on  the  Diseases  of 
Females. 


It  contains  a  vast  amount  of  practical  knowledge, 
by  one  who  has  accurately  obaerved  sad  retained 
the  experience  of  many  years,  and  who  tells  the  re- 
sult in  a  free,  familiar,  and  pleasant  manner. — Dub' 
lim  Quarurly  Journal. 

There  is  an  off-hand  fervor,  a  flow,  and  a  warm- 
heartednest  infecting  the  eff  >rt  of  Dr.  Meigs,  which 
is  entirely  captivatuig,  and  which  absolutely  hur- 
ries the  reader  through  from  beginning  to  end.  Be- 
sides, the  book  teems  with  solid  instruction,  and 
it  shows  the  very  highest  evidence  of  ability,  viz., 
the  clearness  with  which  the  information  is  pre- 
sented. We  know  of  no  better  test  of  one's  under- 
standing a  subject  than  the  evidence  of  the  power 
of  Incialy  explaining  it.  The  most  elementary,  as 
well  as  the  obscurest  subjects,  under  tlie  pencil  of 
Prof.  Meigs,  are  isolated  and  made  to  stand  out  in 

BT  THK  SAMK  AUTHOR.    (Lately  Published.) 

ON    THE    NATURJE,    SIGNS,    AND    TREATMENT    OF    CHILDBED 

FEVER.    In  a  Series  of  Letters  addressed  to  the  Students  of  his  Cliis.    In  one  handsome 
octavo  volume,  extra  cloth,  o(  365  pages.    $2  50. 


such  bold  relief,  as  to  produce  distinct  impressions 
upon  the  mind  and  memory  of  the  reader.  — TAs 
CharUttim  Med.  Journal. 

Professor  Meigs  has  enlarged  and  amended  this 
great  work,  for  such  it  unquestionably  is,  having 
passed  the  ordeal  of  criticism  at  home  iind  nbroad, 
but  been  improved  thereby  ;  for  in  this  new  edition 
the  author  has  introduced  real  impr<tvemeuts,  and 
increased  the  value  and  utiliiy  of  the  book  im- 
measurably.  It  presents  so  mnny  novel,  bright, 
and  sparklmg  thoughts;  such  on  cxuhcrnnre  of  new 
ideas  on  almost  every  page,  thai  we  confess  oar- 
selves  to  have  become  enumored  with  the  book 
and  ita  author ;  and  cannot  withhold  our  congratu- 
lations from  our  Philadelphia  confreres,  thut  such  a 
teacher  is  in  their  service — H.  Y.  Mtd.  Gazette. 


The  instructive  and  interesting  author  of  this 
work,  whose  previous  labors  in  the  department  of 
medicine  which  he  so  sedulously  cultivates,  have 
placed  his  countrymen  under  deep  and  abiding  obli- 
rations,  ngain  challenges  their  admiration  m  the 
fresh  and  vigorous,  attractive  and  racy  pages  before 
vs.  It  is  a  delectable  book.  •  •  *  This  treatise 
upon  child-bed  fevers  will  have  an  extensive  sale, 
being  destined,  as  it  deserves,  to  find  a  place  in  the 
library  of  every  practitioner  who  scorns  to  lag  in  the 
rear  of  his  brethren. — NatkvUh  Journal  o/  Medi- 
cims  and  Surgery, 


This  book  will  add  more  to  his  fame  than  either 
of  those  which  bear  his  name.  Indeed  we  doubt 
whether  any  material  improvement  will  be  made  on 
the  teachings  of  this  volume  for  a  century  to  come, 
since  it  is  so  eminently  practical,  and  basefl  on  pro- 
found knowled|i[e  of  the  science  and  consummate 
skill  in  the  art  of  healing,  and  ratified  by  an  ample 
and  extensive  exnerience,  such  as  few  men  have  the 
industry  or  gooa  fortune  to  acquire. — N.  Y.  Med. 
QazetU. 


BT  TRK  8AMB  AtTTHOR  ;  WITH  OOLORRD  PLATRS.      (Lately  Publislud,) 

A  TREATISE  ON  ACUTE  AND  CHRONIC  DISEASES  OF  THE  NECK 

OF  THE  UTERUS.    With  numerous  plates,  drawn  and  colored  from  nature  in  the  highest 
style  of  art.    In  one  handsome  octavo  volume,  extra  cloth.    f4  50. 

The  object  of  the  author  in  this  work  has  been  to  present  in  a  small  compass  the  practical  results 
of  his  long  experience  in  this  important  and  distressing  class  of  diseases.  The  great  changes  intro- 
dttoed  into  practice,  and  the  accessions  to  our  knowled^  on  the  subject,  within  the  last  few  years, 
resulting  from  the  use  of  the  metroscope,  brings  withm  the  ordinarv  practice  of  every  physician 
numerous  cases  which  were  formerly  regarded  as  incurable,  and  renders  of  great  value  a  work  like 
the  present  combining  practical  directions  for  diagnosis  and  treatment  with  an  ample  series  of  illus- 
trations, copied  accurately  from  colored  drawings  made  by  the  author,  ofler  nature. 

BT  THE  BAIOB  AUTHOR. 

OBSERVATIONS  ON   CERTAIN    OF   THE    DISEASES    OF   YOUNG 
CHILDREN.    InonehandsomeocMTOTohiiiie,  extra  cloth,  of  S14  page*.    9175 
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BLANCHARD  ft;  LEA'S  MEDICAL 


MACLI8E  (JOSEPH).  8URQEON. 
SURGICAL  ANATOMY.     Forming  one  volume,  very  large  imperial  aoarto. 

With  sixty-eight  larg;e  and  splendid  Plates,  drawn  in  the  best  style  and  beautifully  colorea.   Con- 
taining one  hundred  and  ninety  Figures,  many  of  them  the  size  of  life.    Together  with  copious 
and  explanatory  letter-press.    Strongly  and  luLndsomely  bound  in  extra  clot n,  being  one  of  the 
cheapent  and  best  executed  Surgical  works  as  yet  issued  in  this  country.    $11  GO. 
*«*  The  size  of  this  work  prevents  its  transmission  through  the  post-office  as  a  whole,  but  thoae 

who  denire  to  have  copies  forwarded  by  mail,  can  receive  them  in  five  parts,  done  up  in  stout 

wrappers.    Price  $9  00. 


One  of  the  greatest  artiitie  triamphs  of  the  age 
in  Sargical  Anatomy.— ^rttuA  Anurieam  Medical 
Jounuu. 

Too  mach  cannot  be  mid  in  its  praise;  indeed, 
we  have  not  lanffoage  to  do  it  jastice. — Ohio  Mtdi- 
eal  and  Surgical  Journal. 

The  most  ndrairable  surgical  atlas  we  have  seen. 
To  the  practitioner  deprived  of  demonitrative  dii- 
sectioui  upon  the  human  subject,  it  is  an  invaluable 
eompaaion. — N.  J.  Medical  tUporUr. 

The  moat  aecnrately  engraved  and  beautifully 
colored  plates  we  have  ever  seen  in  an  American 
book — one  of  the  best  and  cheapest  surgical  works 
ever  published. — Buffalo  Medical  Journal. 

It  is  very  rare  that  so  elegantly  iirinted,  so  well 
illustrated,  and  so  useful  a  work,  is  offered  at  so 
moderate  a  price. — Charleston  Medical  Journal, 

Its  Dlates  can  boast  a  superiority  which  places 
them  almost  beyond  the  reach  of  competition  ."Mtdi' 
oal  Examiner. 

Bvery  practitioner,  we  think,  should  have  a  work 
of  this  kmd  within  reach.— 5oi(i;k«m  Medical  a$id 
Surgical  Journal. 

No  such  lithographic  illustrations  of  su^ioal  re- 
gions have  hitherto,  we  think,  been  given.— BMtsu 
Medical  and  Surgical  Journal. 

As  a  surgical  anatomist,  Mr.  Maclise  has  proba- 
bly no  superior.— J? rt<i«A  and  Foreign  Medico-Chi- 
rurgieea  Reijiew. 

Of  great  value  to  the  student  engared  in  dissect- 
ing) and  to  the  surgeon  at  a  distance  from  the  means 


of  keeping  up  his  anatondcal  knowledge.— Ue^teci 
Times. 

The  mechanical  execution  cannot  be  excelled.-^ 
rnwjyiiHmia  Medical  Journal. 

A  work  which  has  no  parallel  in  point  of  accu- 
racy and  cheapness  in  the  English  language.— i\f.  T. 
Journal  of  Medicine. 

To  all  engaged  in  the  study  or  practice  of  their 

Srofession,  such  a  work  is  almost  indispensabie.— 
}ublin  QuarUrlp  Medical  JoumeU. 

No  practitioner, whose  means  will  admit  ahovld 
fail  to  possess  it.^'BankingU  Abstract. 

Country  practitioners  will  find  these  plates  of  im- 
mense value. — N,  Y.  Medical  Gaxetu. 

We  are  extremely  gratified  to  aanouace  to  the 
profession  the  completion  of  this  truly  manifioeat 
work,  which,  as  a  whole,  certainly  stands  oari- 
valled,  both  for  accuracy  of  drawing,  beau^  of 
coloring,  and  all  the  requisite  explanations  of  the 
subject  tn  hand.— TAs  rfew  Orleem*  Medical  emd 
SurgiceU  Journal. 

This  is  by  far  the  ablest  work  on  Sargica!  Ana- 
tomy that  has  come  under  our  observation.  We 
know  of  no  other  work  that  would  justify  a  sto- 
dent,  in  any  d^ree.  for  neglect  of  actual  dissec- 
tion, in  those  sudden  emergencies  that  so  often 
arise,  and  which  require  the  instantaneous  command 
of  minute  anatomical  kaowledi^,  a  work  of  this  kind 
keeps  the  details  of  the  disseetug-room  perpetually 
fresB  in  the  memory.— rA«  WetUm  Journal  ^f  Miids- 
eiiM  and  Surgery. 

'  The  very  low  price  at  which  this  work  is  fturiished,  and  the  beauty  of  its  execulioBy 
require  an  extended  sale  to  compensate  the  publishers  for  the  heavy  expenses  incurred. 


MOHR  (FRANCIS)    PH.  D.,  AND  REDWOOD  (THEOPHILUS). 
PB ACTIO AL   PHARMACY.     Comprising  the  Arran^ments,  Apparatus,  and 
Manipulations  of  the  Pharmaceutical  Shop  and  Laboratory.    Edited,  with  extensive  Additions, 
by  Prof.  William  Proctbe,  of  the  Philadelphia  College  of  Pharmacy.    In  one  handsomely 
printed  octavo  volume,  extra  cloth,  of  570  pages,  with  over  500  engravings  on  wood.    92  75. 


MACKENZIE  <W.),   M.  D., 
Surgeon  Oculist  in  Scotland  in  ordinary  to  Her  Majesty,  Ac.  Ac. 

A  PRACTICAL  TREATISE  ON  DISEASES  AND  INJURIES  OP  THE 

EY£.  To  which  is  prefixed  an  Anatomical  Introduction  explanatory  of  a  Horizontal  Section  of 
the  Human  £yebali,  by  Thomas  Wharton  Jones,  F.  R.  S.  From  the  Fourth  Revised  and  En- 
larked  London  Edition.  With  Notes  and  Additions  by  Addinbu.  Hewson,  M.  D.,  Surgieon  to 
Wills  Hospital,  &c.  &c.  In  one  very  large  and  handsome  octavo  volume,  leather,  raised  bands,  with 
plates  and  numerous  wood-outs.    iNoto  Ready.)    f5  25. 


The  treatise  of  Dr.  Mackenzie  indispntably  holds 
the  first  place,  and  forms,  in  respect  of  learning  and 
research,  an  Encvelopedia  anequalled  in  extent  by 
any  other  work  or  the  kind,  either  English  or  foreign. 
— Dixon  on  Diseases  qfthe  Eye. 

Few  modem  books  on  any  department  of  medicine 
or  snrgery  have  met  with  such  extended  eirenlation, 
or  have  procured  for  their  aathors  a  like  amount  of 
European  celebrity.  The  immense  research  which 
it  displayed,  the  thorough  acquaintance  with  the 
subject,  practically  as  well  as  theoretically,  and  the 
able  manner  in  which  the  author's  stores  of  learning 
and  experience  were  rendered  available  for  general 
nse,  at  once  procured  for  the  first  edition,  as  well  on 
the  continent  as  in  this  country,  that  hi^h  position 
as  a  standard  work  which  each  successive  edition 
has  more  firmly  established,  in  spite  of  the  attrac- 
tions of  several  rivals  of  no  mean  ability.  This,  the 
fourth  edition,  has  been  in  a  great  measure  re-writ- 
ten ;  new  matter,  to  the  extent  of  one  hundred  and 
fifty  pages,  has  been  added,  and  in  several  instances 
formerly  expressed  opinions  have  been  modified  ia 


accordance  with  the  advances  in  the  science  which 
have  been  made  of  late  years.  Nothing  worthy  of 
repetition  upon  any  branch  of  the  subject  appears  to 
have  escaped  the  author's  notice.  We  ctmsider  it 
the  duty  of  every  one  who  has  the  love  of  his  profes- 
sion and  the  welfare  of  his  patient  at  heart,  to  make 
himself  familiar  with  this  the  most  complete  work 
in  the  English  language  upon  the  diseases  of  the  eye. 
^Med.  l^mesand&axetu. 

The  fourth  edition  of  this  standard  work  will  nO 
doubt  be  as  fully  appreciated  as  the  three  former  edi- 
tions. It  is  unnecessary  to  say  a  word  in  iu  praise, 
for  the  verdict  has  already  been  passed  upon  it  by 
the  most  competent  judges,  and  **  Mackenzie  on  the 
Eye"  has  justly  obtained  a  reputation  whieh  it  is 
no  figure  of  speech  to  call  world-wide^>-£rilts4  oiul 
Foretgn  MedieO'Chirvrgieal  Reifieio. 

This  new  edition  of  Dr.  Mackenzie's  celebrated 
treatise  on  diseases  of  the  eye,  is  truly  a  miracle  of 
industry  and  learning.  We  need  scarcely  say  that 
he  has  entirely  exhausted  the  subject  of  his  specialty. 
'--DubUn  Quarterly  Jawrmal. 


AND  SCIENTIFIC   PITBLICATIONS. 


MILLER  (JAMES),  F.  R.  8.  E., 
Profenor  of  Buifery  in  th«  University  of  Edinbarifli,  &o. 

PRINCIPLES  OF  SUKGERY.     Fourth  American,  from  the  third  and  revised 
Edinburgh  edition.    In  one  large  and  very  beautiful  volume,  leath(*r,  of  700  pages,  with  two 
hundred  and  forty  exquisite  illustrations  on  wood.    {Now  Ready^  1856.)       $3  75. 
The  extended  reputation  enjoyed  by  this  work  will  be  fully  maintained  by  the  present  edition. 

Thoroughly  revised  bv  the  author,  it  will  be  found  a  elear  ana  compendious  exposition  of  surgical 

science  m  its  most  advanced  condition. 
In  connection  with  the  recently  issued  third  edition  of  the  author's  "  Practice  of  Surgery,"  it 

forms  a  very  complete  system  of  Suiigery  in  ail  its  branches. 


The  work  of  Mr.  Miller  it  too  well  and  too  favor- 
ably kuown  among  ub,  as  one  of  oar  best  tezUbooka, 
to  render  any  further  outice  of  it  neeesaary  than  the 
annoancement  of  a  new  edition,  the  fourth  in  our 
country,  a  proof  of  it«  extensive  circulation  araon|f 
OS.  As  a  concise  and  reliable  ezpoeition  of  the  sci- 
ence of  modem  surgery,  it  stands  deservedly  high-> 
we  know  not  its  superior.— J? o«toi»  Mtd.  amd  Surg, 
Jommal,  May,  1866. 

The  works  of  Professor  Miller  are  so  well  known 
to  the  profession,  that  it  is  unnecessary  for  as  say 
anything  in  relation  to  their  i^eneral  merits.  The 
present  edition  of  his  <*  Principles,''  however^  de- 
serves a  special  notice,  from  the  number,  variety, 
and  faithfulness  of  its  illustrations.  The  wof>d<cutB 
are  benutifully  executed,  and  many  of  them  are  new 
and  exceedingly  instructive,  particularly  those  illus- 
trating mortification,  diseased  and  fracturrd  bones, 
and  the  varieties  of  aneurism. — WttUmLaneet.  May, 
18». 

This  edition  is  far  8U|>erior,  both  in  the  abundance 
and  quality  of  its  material^  to  any  of  the  preceding. 
We  hope  it  will  be  extensively  read,  and  the  sound 
principles  which  are  herein  taught  treasured  up  for 
mture  application.     The  work   takes   rank  with 


Watson's  Praetieeof  Physic;  it  certainly  does  not 
fall  behind  that  great  work  In  soundness  of  princi- 
ple or  depth  of  reasoning  and  research.  No  physi- 
cian who  values  his  reputation,  or  seeks  the  interests 
of  his  clients,  can  acquit  himself  before  his  God  and 
the  world  without  making  himself  familiar  with  the 
sound  and  philosophical  views  devrloped  in  the  fore- 
going book.— JVSiw  OrUatu  Med.  and  Surg.  Jowmai, 

Without  doubt  the  ablest  exposition  of  the  prin- 
eiples  of  that  branch  of  the  healing  nrr  in  any  lan- 
guage. This  opinion,  deliberately  formed  after  a 
careful  study  or  the  first  edition,  we  have  had  no 
cause  to  change  on  examining  the  second.  This 
edition  has  undergone  thorough  revision  by  the  au- 
thor; many  expressions  have  been  mndified,  and  a 
mass  of  new  matter  intniduced.  The  bfM)k  is  gotnp 
in  the  finest  st^le,  and  is  an  evidence  of  the  profjrress 
oftyi 
Je«n 

We  recommend  it  tf»  both  student  and  practitioner, 
feeling  assured  that  as  it  now  comes  to  us,  it  pre- 
sents the  most  satisfactory  exposition  of  the  modem 
doctrinea  of  the  principles  of  surrery  to  be  found  fai 
any  volume  in  any  language.— JV.  Y.  JourTtal  of 
Medienu. 


ftypomphy  in  onr  country  .—C4ar{c«t0«  Mtdical 
•nmaland  Review. 


vr  THK  8AMB  ADTHOR.    {Lately  PuUUhed,) 

THE  PRACTICE  OF  SURGERY.  Third  American  from  the  second  Edin- 
burgh edition.  Edited,  with  Additions,  by  F.  W.  Sargbnt,  M.  D  ,  one  of  the  Suiveons  to  Will's 
Hospital,  &c  Illustrated  by  three  hundred  and  nineteen  engravings  on  wood.  In  one  large 
octavo  volume,  leather,  of  over  700  pages.    SS  75. 

No  encomium  of  ours  could  add  to  the  popularity 
of  Miller's  Surf^ery.  Its  reputation  in  this  country 
is  nnsurpassed  by  that  of  any  other  work,  and,  when 
taken  in  connection  with  the  author's  PrineipUt  of 
Surgery,  constitutes  a  whole,  without  reference  to 
which  no  eonseientions  surgeon  would  be  willhig 
to  practice  his  art  The  adoitions,  by  Dr.  Sargent, 
have  materially  enhanced  the  value  of  the  work.— 
Southern  Medical  and  Surgical  Journal. 

It  is  seldom  that  two  volumes  have  ever  made  so 


Itrofound  an  impression  in  so  short  a  time  as  the 
*  Principles"  and  the  "  Practice"  of  Surgery  by 
Mr.  Miller— or  so  richly  merited  the  reputation  they 
have  acquired.  The  author  is  an  eminently  sensi- 
ble, practical,  and  well-informed  man,  who  knows 
exactly  what  he  is  talking  about  and  exactly  how  to 
talk  it.^Kentucky  Medical  Recorder. 
By  the  almost  aaanimoos  voiee  of  the  profession, 


his  works,  both  on  the  principles  and  praotiee  of 
surgery  have  been  assigned  the  highest  rank.  If  we 
were  limited  to  but  one  work  on  surirery,  that  one 
should  be  Miller's,  as  we  regard  it  as  superior  to  all 
others.— 51.  Louie  Med.  and  Surg.  Journal. 


The  author,  distinguished  alike  as  a  practitioner 
and  writer,  has  in  this  and  his  **  Principles."  pre- 
sented to  the  profession  fmeof  the  most  complete  and 
reliable  systems  of  Surgery  extant.  His  style  of 
writing  is  original,  impressive,  and  engaging,  ener- 
getic, concise,  and  lucid.  Few  have  the  faculty  of 
condensing  so  much  in  small  space,  and  at  the  same 
time  so  persistently  holding  the  attenti«m:  indeed, 
he  appears  to  make  the  very  proeess  of  condensation 
a  means  of  eliminating  attractions.  Whether  as  a 
text-book  for  students  or  a  book  of  reference  for 
practitioners,  it  cannot  be  too  strongly  recommend- 
ed.—5oii(A«m  Journal  of  Med.  omdFhye.  Sciemeot, 


NEILL  (JOHN),    M.  D., 
Professor  of  Surgery  in  the  Pennsylvania  Medical  College,  &c. 

OUTLINES  OF  THE  ARTERIES.  With  short  Descriptions.  Designed  for 
the  Use  of  Medical  Students.  With  handsome  colored  plates.  Second  and  improved  edition. 
In  one  octavo  volume,  extra  cloth.    $1  25. 

OUTLINES  OF  THE  NERVES.  With  short  Descriptions.  Designed  for  ihe 
Use  of  Medical  Students.  With  handsome  plates.  Second  and  improved  edition.  In  one  octavo 
volume,  extra  cloth.    $1  25. 

OUTLINES  OF  THE  VEINS  AND  LYMPHATICS.  With  short  Descrip- 
tions. Designed  for  the  Use  of  Medical  Students.  With  handsome  colored  plates.  In  one  octavo 
volume,  extra  cloth.    $1  25. 

ALSO — The  three  works  done  up  in  one  handsome  volume,  half  bound,  with  numerous  plates,  pre- 
senting a  complete  view  of  the  Circulatory,  Nervous,  and  Lymphatic  Systems.    $3  25. 


This  book  should  be  in  the  hand  of  every  medical 
student.  It  is  cheap,  portable,  and  precisely  the 
thing  needed  in  studying  an  important,  though  diffi- 
evlt  part  of  Anatomy.  — J?s«(mi  Med.  and  Surg. 
Journal. 

We  recommend  every  student  of  medicine  to  pur- 
ohase  a  copy  of  this  work,  as  a  labor-saving  ma- 
chine, admirably  adapted  to  refresh  the  memory, 
with  knowledge  gained  by  leetares,  dissections, 


and  the  reading  of  larger  works.— J^T.  Y.  Journal  of 
Medicine. 

This  work  is  from  the  pen  of  a  Philadelphia  ana- 
tomist^ whose  fhmiliar  knowledge  of  the  subject  has 
been  aided  by  the  press,  the  result  of  which  is  a  vo- 
lume of  great  beauty  and  excellence.  Its  fine  exe- 
cution commends  it  to  the  student  of  Anatomy.  It 
requires  no  other  recommendations.— ITMisrii  Jouf»» 
of  Medicine  aetd  Surgery. 
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NEILL  (JOHN).  M.  D., 

Surgeon  to  the  Peoaiylvaaia  Hospital,  &e.;  aad 

FRANCIS  GURNEY  SMITH,  M.  D., 

Professor  of  Institutes  atf*  MeUiciae  in  the  Pennsylvania  Medical  College. 

AN  ANALYTICAL  COMPENDIUM   OF  THE   VARIOUS   BRANCHES 

OF  MEDICAL  SCIENCE ;  for  the  Use  and  Examination  of  Students.  A  new  edition,  revised 
and  improved.  In  one  very  large  and  handsomely  printed  royal  12mo.  volume,  of  about  one 
thoutkand  pages,  with  three  hundred  and  raventy-four  illustratioas  on  wood.  Strongly  bound  in 
leather,  with  raised  bands.    {Now  Ready^  1856.)    $3  00. 

The  very  flattering  reception  which  has  been  accorded  to  this  work,  and  the  hi^h  estimate  placed 
upon  it  by  the  professtion,  as  evinced  by  the  constant  and  increasing  demand  which  has  rapidly  ex- 
hausted two  large  editions,  have  stimulated  the  authors  to  render  the  volume  in  its  present  revision 
more  worthy  of  the  Pucoe«»s  which  has  attended  it.  It  has  accordingly  been  thoroughly  examined, 
and  such  errors  as  had  on  former  occasions  escaped  observation  have  been  corrected,  and  whatever 
addition^*  were  nere;«i>ary  to  maintain  it  on  a  level  with  the  advance  of  science  have  been  intnxluced. 
The  extended  series  of  illustrations  has  been  still  further  increased  and  much  improved,  while,  by 
a  slight  enlargement  of  the  page,  these  various  additions  have  been  incorporated  without  increasing 
the  bulk  of  the  volume. 

The  work  it»,  therefore,  again  presented  as  eminently  worthy  of  the  favor  with  which  it  has  hitherto 
been  received.  As  a  book  for  aaily  reference  by  the  student  requiring  a  guide  to  his  more  elaborate 
text-books,  as  a  manual  for  preceptors  desiring  \o  stimulate  their  students  by  frequent  and  accurate 
examination,  or  as  a  source  from  which  the  practitioners  of  older  date  may  easily  and  cheaply  acquire 
a  knowleds^e  of  the  changes  and  improvement  in  professional  science,  its  reputation  is  permanently 
established. 


In  the  rapid  coarse  of  lectures,  where  work  for 
the  students  is  hesvy,  ond  review  necessary  for  an 
examination,  a  compend  is  not  only  valnable,  but 
it  is  almrist  a  sine  qua  non.  The  one  before  as  is, 
in  most  of  the  divisions,  the  most  unexceptionable 
of  all  books  of  the  kind  that  we  know  of.  The 
newest  and  soundest  doctrines  and  the  latest  im- 
provements and  discoveries  are  explicitly,  though 


what  it  was  when  they  left  it  off.— TA«  St«f  Aetesps. 

We  recommend  it  to  oar  readers  as  the  best  work 
of  the  kiad  with  which  we  are  acquainted. — Mti. 
Examiner^  April,  1850. 

Having  made  free  use  of  this  volume  in  onr  ex- 
aminations of  pupils,  we  can  speak  from  experi- 
ence in  recommending  it  as  aa  admirable  eompend 


concisely,  laid  before  the  student.    Of  coirse  it  is    for  students,  and  as  especially  useful  to  prceeptjor. 

nseless  for  us  to  recommend  it  to  all  last  eourse  I  who  cxamme  their  pupils.    It  will  save  the  teacher 

much  labor  by  enabUng  him  readily  tn  recall  all  of 
the  points  upon  which  his  pupils  should  be  ex- 
amined. A  work  of  this  sort  should  be  in  the  handa 
of  every  one  who  takes  pupils  into  his  office  with  i 


students,  but  there  is  a  elass  to  whom  we  very 
sincereljr  commend  this  cheap  book  as  worth  its 


weight  in  silver  —  that  class  is  the  graduates  in 
medicine  of  more  than  ten  years* 


standing,  who 
have  not  studied  medicine  since.  They  will  perhaps 
find  out  from  it  that  the  science  is  not  exactly  now 


viewof^examining  them ;  and  this  isnnquesticmably 
the  best  of  its  class. — Tratuylvania  Mtd.  Jcumml. 


I. A.,  &c. 


NELIGAN  (J.   MOORE),  M.  D.,  M.  R. 
(A  splendid  Vfork,    Now  Ready.) 

ATLAS  OF  CUTANEOUS  DISEASES.    In  one  beautiful  quarto  volume,  extra 

cloth,  with  splendid  colored  plates,  presenting  nearly  one  hundred  elaborate  representations  of 

disease.    $4  50. 

This  beautiful  volume  is  intended  as  a  complete  and  accurate  representation  of  all  the  varieties 
of  Diseases  of  the  Skin.  While  it  can  be  consulted  in  conjunction  with  any  work  on  Practice,  it  has 
especial  reference  to  the  author's  <*  Treatise  on  Diseases  of  the  Skin,''  so  favorably  received  by  the 
profession  some  years  since.  The  publishers  feel  justified  in  saying  that  no  more  beautifully  exe- 
cuted plates  have  ever  been  presented  to  the  profession  of  this  country. 


The  diagnosis  of  eruptive  disease,  however,  under 
all  circumstances,  is  very  difficult.  Nevertheless 
Dr.  Neiigan  has  certainly,  <<as  far  as  possible,'' 
given  a  faithful  and  accurate  representation  of  this 
doss  of  diseases,  and  there  can  be  no  donbt  that 
these  plates  will  be  of  great  use  to  the  student  and 
practitioner  in  drawing  a  diagnosis  as  to  the  class, 
order,  and  species  to  which  tne  particular  case  may 
belong.  While  looking  over  the  **  Atlas*'  we  have 
been  induced  to  examine  also  the  "  Practical  Trea- 
tise." This  was  published  in  1656,  and  we  are  in- 
clined to  consider  it  a  very  superior  work,  combin- 
ing accurate  verbal  description,  with  sound  views 
orthe  patholr>gy  and  treatment  of  eruptive  diseases. 
— Gjofgofo  Medical  Journal, 

The  profession  owes  its  thanks  to  the  pohlishers  of 
Neligan's  Atlas  of  Cutaneous  Diseases,  for  they  have 


placed  within  its  reach  and  at  a  moderate  cost  a  most 
accurate  and  well  delineated  series  of  plates  illus- 
treting  the  eruptive  disorders.  These  plates  are  all 
drawn  from  the  life,  and  in  many  of  them  the  daguer- 
reotype has  been  employed  with  great  success.  Such 
works  as  these  are  especially  useful  to  country  proo- 
titioners,  who  have  not  an  opportunity  of  seeing  the 
rarer  forms  of  cutaneous  disease,  aad  hence  need  the 
aid  of  illustfations  to  give  them  the  requisite  infor- 
mation on  the  subject.  With  these  plates  at  hand, 
the  inexperienced  practitioner  is  enabled  to  discri- 
minate with  much  acenracy,  and  he  is  thus,  eom- 
paratively  speaking,  put  on  an  equal  footing  with 
those  who  have  had  tne  opportunity  of  visiting  the 
large  hospitals  of  Europe  and  America.— Fa.  Med. 
Journal,  Juaei  1806. 


BT  THE  SAME  ATTTHOR. 


A   PRACTICAL  TREATISE  ON  DISEASES  OP  THE   SKIN.    In  one 

neat  royal  ISmo.  volume,  extra  cloth,  of  334  pages.    $1  00. 


We  must  say  he  bears  off  the  palm  for  clearness, 
conciseness,  and  rigid  plainneas  of  expression.  This 
style  enables  him  to  compress  much  in  a  single  sen- 
tence, without  in  any  degree  injuring  the  sense,  but. 
oo  the  contrary,  making  it  more  comprehensive  and 
impressive.  By  far  the  largest  proportion  of  the 
volume  is  devoted  to  therapeutic  considerations. 


chapter  is  devoted  to  "  those  general  points  in  thera- 
peutics which  are  specially  applicable  to  this  elaos 
of  affections.*'  The  present  work  forms  a  favorable 
contrast  to  the  voluminous  and  disputed  details  of 
many  of  its  predecessors,  and  will,  we  feel  assured, 
be  admirably  condueive  to  facilitating  the  study  of 
the  student,  and  improving  the  practice  of  the  prac- 
titioner.—J}«6<m  QuarUrly  Joum.  of  Med,  Stimu4. 


Not  merely  are  full  details  of  treatment  and  formulas 
given  at  the  close  of  each  section,  but  an  entire 

Jfi^  The  two  volumes  will  be  sent  by  mail  on  receipt  of  Five  Dollars. 

"^"^^  £!i,  TSS  J^'?E™5If  T   FORMS   OP  I     One  vol.  royal  l2mo..  extra  doth,  with 
8KKLJ£TON,  AND  OF  THB  TEETH.  |     Ulustrationi.    {Just'tseued.)    $185. 
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{N9m  Complett.) 

PEREIRA  (JONATHAN),  M.  D.,  F.  R.  8.,  AND  L.  8. 

THE    ELEMENTS    OF   MATERIA    MEDICA    AND    THERAPEUTICS. 

Third  American  edition,  enlarged  and  improved  by  the  author;  including  Notices  of  most  of  the 
Medicinal  Substances  in  use  in  the  civilized  world,  and  forming  an  Encyclopeedia  of  Materia 
Medica.  Edited,  with  Additions,  by  Joseph  Carson,  M.  D.,  Professor  or  Materia  Medica  and 
Pharmacy  in  the  University  of  Pennsylvania.  In  two  very  large  octavo  volumes  of  2100  pages, 
00  small  type,  with  about  500  illustraiions  on  stone  and  wood,  Btrongly  bound  in  leather,  with 
raised  bands.    99  00. 

Grentlemen  who  have  the  first  volume  are  recommended  to  complete  their  copies  without  delay. 
The  first  volume  will  no  longer  be  sold  separate.    Price  of  Vol.  I[.  $5  00. 


When  we  remember  that  Philology,  Natural  Hi*' 
tory,  Botanv,  Chemistry,  Physics,  and  the  Micro- 
scope, are  all  brought  forward  to  elucidate  the  sob- 
iect,  one  cnnn(»t  fail  to  lee  that  the  reader  hat  here 
a  work  worthy  of  the  name  of  an  enc^relopfledia  of 
Materia  Medica.  Our  own  opinion  of  its  merits  ii 
that  of  it*  editors^  and  also  that  of  the  whole  profes- 
sion, both  of  thti  and  foreign  countries— namely, 
*'  that  in  copiousness  of  details,  in  extent,  variety, 
and  aeenracy  of  information,  and  in  lucid  explana- 
tion of  difficult  and  recondite  subjects,  it  surpasses 
all  other  works  on  Materia  Medica  hitherto  pub- 
lished." We  cannot  close  this  notice  without  allud- 
ing to  the  special  additions  of  the  American  editor, 
waich  pertain  to  the  prominent  vegetable  produc- 
tions of  this  country,  and  to  the  directions  of  the 
l/nited  States  Pharmacopoeia,  in  connection  with  ail 
the  articles  contained  in  the  volume  which  are  re- 
ferred toby  it.  The  illustrations  have  been  increased, 
and  this  edition  by  Dr.  Carson  cannot  well  be  re- 
ganled  in  any  other  light  than  that  of  a  treasure 
which  should  be  found  in  the  library  of  every  physi- 
cian.— New  York  Journal  of  Medical  emd  Collateral 
Science. 


The  third  edition  of  his  "  Elements  of  Materia 
Medica,  although  completed  nnder  the  supervision  of 
others,  is  by  far  the  most  elaborate  treatise  In  the 
English  language, and  will,  while  medical  literature 
is  cnerished,  continue  a  monument  alike  honorable 
to  his  genins,  as  to  his  learning  and  industry.— 
Ameriean  Journal  of  Pharmacy. 

The  work,  in  its  present  shape,  forms  the  most 
comprehensive  and  complete  treatise  on  materia 
medica  extant  in  the  English  language.  —  Dr. 
Pereira  has  been  at  great  pains  to  introduce  into 
his  work,  not  only  all  the  information  on  the 
natural,  chemical,  and  commercial  history  of  medi« 
cines,  which  might  be  serviceable  to  the  physician 
and  surgeon,  bnt  whatever  might  enable  his  read- 
ers to  understand  thoroughly  tne  mode  of  prepar- 
ing and  manufacturing  various  articles  employed 
either  for  preparing  medicines,  or  for  certain  pur- 
poses in  tne  arts  connected  with  materia  medica 
and  the  practice  of  medicine.  The  accounts  of  the 
physiological  and  therapeutic  effects  of  remedies  are 
given  with  great  clearness  and  accuracy,  and  in  a 
manner  calculated  to  interest  as  well  as  instrnot  the 
reader.— £c(»n&«rgA  Medical  and  Surgical  Journal, 


PEASELEE  (E.  f\.).  M.  D., 
Professor  of  Anatomy  and  Physiology  in  Dartmouth  Collage,  &c. 

HUMAN  HISTOLOGY,  in  its  applications  to  Physiology  and  General  Pathology; 

designed  as  a  Text-Book  for  Medical  Students.    With  numerous  iflustrations.    In  one  handsome 

royal  12mo.  volume.    (Preparing.) 

The  subject  of  this  work  is  one,  the  growing  importance  of  which,  as  the  basis  of  Anatomy  and 
Phvsiology,  demands  for  it  a  separate  volume.  The  book  will  therefore  supply  an  acknowledged 
denciency  in  medical  text-books,  white  the  name  of  the  author,  and  his  experience  as  a  teacher  for 
the.last  thirteen  years,  is  a  guarantee  that  it  will  be  thoroughly  adapted  to  the  u^  of  the  student. 

PmRlE  (WILLIAM),  F.  R.  S.  E., 

Professor  of  Surgery  in  the  University  of  Aberdeen. 

THE   PRINCIPLES  AND  PRACTICE  OF  SURGERY.    Edited  by  John 

Neill,  M.  D.,  Professor  of  Surgery  in  the  Penna.  Medical  College,  Surgeon  to  the  Pennsylvania 
Hospital,  dec.  In  one  very  handsome  octavo  volume,  leather,  of  780  pages,  with  316  illustrations. 
$3  75. 


We  know  of  no  other  snrgical  work  of  a  reason- 
able size,  wherein  there  is  so  much  theory  and  prac- 
tice, or  where  subjects  are  more  soundly  or  clearly 
taught.— TA«  SUthoecope. 

There  is  scarcely  a  disease  of  the  bones  or  aoft 
parts,  fractare,  ordisloeatioa,  that  is  not  illustrated 
by  accurate  wood-engravings.  Then,  again,  every 
instrument  employed  by  the  surgeon  is  thus  repre- 
sented. These  engravings  are  not  only  correct,  but 
really  beautiful,  showing  the  astonishing  degree  of 
perfection  to  which  the  art  of  wood-engraving  has 


arrived.  Prof.  Pirrie,  in  the  work  before  ns,  baa 
elaborately  discussed  the  principles  of  surgery,  and 
a  safe  and  effectual  practice  predicated  upon  tnem. 
Perhaps  no  work  npcm  this  subject  heretou>re  issued 
is  so  full  upon  the  science  of  the  art  of  surgery. — 
Nashville  Journal  of  Medicine  and  Surgery. 

One  of  the  best  treatises  on  suigery  in  the  English 
language. — Canada  Med.  Journal. 

Onr  impression  is,  that,  as  a  mannal  for  stndents. 
Pirrie*s  is  the  best  work  extant. — Wetum  Med.  euM 
Surg.  Journal, 

PANCOAST  (J.),  M.D., 

Professor  of  Anatomy  in  the  Jefferson  Medical  College,  Philadelphia,  &c. 

OPERATIVE  SURGERY;  or,  A  Description  and  Demonstration  of  the  varions 
Processes  of  the  Art;  including  all  the  New  Operations,  and  exhibiting  the  State  of  Surgical 
Science  in  its  present  advanced  condition.  Complete  in  one  royal  4to.  volume,  extra  doth,  of 
380  pages  of  letter-press  description  and  eighty  large  4to.  plates,  comprising  486  illustrations. 
Second  edition,  improved.  $10  00. 
This  excellent  work  is  constrnotad  on  the  model  |  cemed,  we  are  prood  as  an  American  to  say  that, 

of  the  French  Snrgical  Works  by  Velpean  and  Mai-    of  its  kins  it  has  no  si7pKRioB.~iV.  Y.  Journal  of 

gaigne;  and,  so  far  as  the  English  language  is  con-  |  Medicine.  * 

PARKER  (LANQ8TON), 
Surgeon  to  the  Queen's  Bospttal,  Birmingham. 

THE  MODERN  TREATMENT  OF  SYPHILITIC  DISEASES,  BOTH  MIX- 
MART  AND  SECONDARY;  comprising  the  Treatment  of  Constitutional  and  Confirmed  Syphi- 
lis, by  a  safe  and  successful  method,  with  numerous  Cases^  Formulae,  and  Clinical  Observa- 
tions. From  the  Third  and  entirely  rewritten  London  edition.  In  one  neat  octavo  volume, 
extra  cloth,  of  316  pages.    {Just  Issued,)    $1  75. 
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PARRI8H  (EDWAFID), 
L«etarer  on  Praetical  Phaimey  and  Materia  Medioa  in  the  Penntylvanln  Aeademy  of  Medicine,  Ac. 

AN  INTRODUCTION  TO  PRACTICAL  PHARMACY.    Designed  as  &  Text- 

Book  for  the  Student,  and  as  a  Guide  for  the  Physician  and  Pharmaoeutisl.  With  man^  For- 
muiee  and  Prescriptions.  In  one  handfome  octavo  volume,  extra  doth,  of  550  pages,  Willi  243 
Illustrations.   (Noto  Rsady^  1856.)    $2  75. 

This  work,  while  necessary  to  the  educated  pharmatsautist,  will  also  be  found  of  the  greatest 
importance  to  those  practitioners  who,  residing  at  a  distance  from  apothecaries,  are  called  upon  to 
dispense  as  well  as  to  prescribe.  The  author  has  not  only  given  a  thorough  outline  of  the  principles 
of  pharmacy  and  its  general  processes,  but  has  also  presented  their  special  applications  in  the  details 
of  preparing  all  the  diflTerent  classes  or  medicines,  illustrated  with  numerous  engravings  of  apparatus 
ana  implements,  which,  in  all  cases,  are  of  the  simplest  description.  Under  the  diflTerent  heads 
are  contained  many  tables  and  syllabi  of  classes  or  medicines,  presenting  the  remedies  of  the 
United  State;*  Pbarmacopceia,  together  with  many  new  ones,  so  arranged  as  to  render  their  relations 
of  easy  comprehension,  and  emlx)dying  all  the  more  important  formulae  of  the  Pharmacopoeia,  as 
well  as  many  others  from  the  practice  of  distinguished  physicians,  not  hitherto  in  print.  Especial 
notice  has  been  taken  of  the  numerous  important  remedies  recently  obtained  from  our  indigenous 
flora,  and  their  composition  and  preparation  pointed  out. 

The  long  experience  of  the  author  as  a  teacher  of  pharmacy  has  rendered  him  familiar  with  the 
wants  of  students,  and  entirely  competent  to  supply  tnem.  He  has  accordingly  descended  to  those 
minutiae  which  so  often  interpose  difficulties  in  the  way  of  the  young  practitioner,  who  has  hitimto 
had  no  practical  guide  to  point  out  the  modes  of  overcoming  them. 


A  earefnl  examinatioa  of  this  work  enables  ns  to 
speak  of  it  in  the  highest  terms,  as  being  the  best 
treatise  on  practical  pharmaey  with  which  we  are 
aeqaainted,  and  an  invaluable  iMui<-«rMe«m,  not  only 
to  the  apothecary  and  to  those  practitioners  who  are 
aecDstomed  to  prepare  their  own  medicines,  but  to 
every  medioal  man  and  medical  stndent.  Through- 
out  the  work  are  interspersed  valuable  tables,  aneful 
formals,  and  praetical  hints,  and  the  whole  isillus* 
trated  by  a  large  namber  of  ezeellent  wood-engrav- 
ings .~-Sa«f  on  Med.  and  Surg,  Jtumal. 

This  is  altogether  one  of  the  most  nsefal  books  we 
have  seen.  It  is  just  what  we  have  long  felt  to  be 
needed  by  apothecaries,  students^  and  practitioners 
of  medicine,  most  of  whom  in  this  eoontry  have  to 
put  up  their  own  prescriptions.  It  bears,  npon  every 
page,  the  impress  of  praetical  knowledge,  conveyed 
m  a  plain  common  sense  manner,  and  adapted  to  the 
comprehension  of  all  who  may  read  it.  No  deuil 
has  been  omitted,  however  trivial  it  may  seem,  al- 
though really  important  to  the  dispenser  of  medicine. 
^-Southern  Mtd.  and  Surg.  Journal, 

To  both  the  country  praetitioner  and  the  city  apo- 
thecary this  work  of  Mr.  Parrish  is  a  godsend.  A 
careful  study  of  its  contents  will  give  the  young 
graduate  a  familiarity  with  the  value  and  mode  of 
administering  hia  preseiiptions,  which  will  be  of  as 

much  use  to  his  patient  as  to  himself Ya,  Mtd. 

Jourmai. 

Mr.  Parrish  haa  rendered  a  very  acceptable  service 
to  the  practitioner  and  student,  by  furnishing  this 
book,  which  contains  the  leading  facts  and  principles 
of  the  science  of  Pharmacy,  conveniently  arranged 
for  study,  and  with  special  reference  to  those  features 
of  the  subject  which  possess  an  especial  practical  in- 
terest to  the  physician.  It  furaishes  the  student,  at 
the  commencement  of  his  studies,  with  that  infor- 
mation which  is  of  the  greatest  importance  in  ini- 
tiating him  into  the  domain  of  Chemistry  and  Materia 


Medica ;  it  familiarises  him  with  the  compoanding 
of  drugs,  and  supplies  those  minutiss  which  but  few 
practitioners  can  impart.  The  junior  practiuoner 
will,  alio,  find  this  volume  replete  with  instruction. 
— Charleston  Med.  Joumai  and  RovUw^  Mar.  1856. 

There  Is  no  useful  information  in  the  details  of  the 
apothecary's  or  country  physician's  office  eondueted 
according  lo  science  that  is  omitted.  The  young 
physician  will  find  it  an  encyclopedia  of  indispensa- 
ble medical  knowledge,  from  the  purchase  of  a  spa- 
tula to  the  compounding  of  the  most  learned  pre- 
scriptions. The  work  is  by  theablest  pharmaeentiit 
in  the  United  States,  and  must  meet  with  an  im- 
mense sale.— iVasAet7l«  Joumai  of  Medicine.  April, 
18Sa. 

We  are  glad  to  receive  this  excellent  work.  It 
will  supply  a  want  long  felt  by  the  profession,  and 
especially  by  the  stndent  of  Pharmacy.  A  large 
majority  of  physicians  are  obliged  to  compound 
their  own  medicines,  and  to  them  a  work  oif  thia 
kind  is  indUpensable.— J^.  O.  Medioal  and  Surgical 
Jourmai. 

IVe  cannot  say  but  that  this  volume  is  one  of  the 
most  welcome  and  appropriate  which  has  for  a  long 
time  been  issued  from  the  press.  It  is  a  work  which 
we  doubt  not  will  at  once  secure  an  extensive  cir- 
cnlatioB,  as  it  is  designed  not  only  for  the  dmggist 
and  pharmaceutist,  but  also  for  the  great  body  of 
practitioners  throughout  the  country,  who  not  only 
have  to  prescribe  medicines,  but  jn  tne  majority  of 
instances  have  to  rely  npon  their  own  reaonrccs 
whatever  these  may  be^not  only  to  compound,  bat 
also  to  manufacture  the  remedies  they  are  called 
upon  to  administer.  The  author  has  not  mistaken 
the  idea  in  writing  this  volume,  as  il  is  alike  useful 
and  invaluable  to  those  engaged  in  the  active  pur- 
aaiu  of  the  profession,  and  to  those  preparing  to  en- 
ter npon  the  field  of  professioaal  labora.— AmsricMs 
Loneet,  March  S4,l&iB. 


AICORD  (P.)»  M.  D., 
A  TREATISE  ON  THE  VENEREAL  DISEASE.    Bj  John  Htotkr,  P.  R.  8. 

With  copious  Additions,  by  Ph.  Rioord,  M.  D.    Edited,  with  Notes,  bv  Frkbma:!  J.  BiTifSTBAA, 
M.  D.    In  one  handsome  octavo  volume,  extra  cloth,  of  920  pages,  witn  plates.    $3  25. 


Every  one  will  recognise  the  atlraeliv< 
valae  which  this  work  derives  horn  thus  prsseming 
the  opinions  of  these  two  masters  side  by  side.  But, 
it  must  be  admlued.  what  has  made  the  fortune  of 
the  book,  is  the  fact  that  it  contains  the  "most  com- 
plete embodiment  of  the  veritable  doctrines  of  the 
Iiapital  du  Midi,"  which  has  ever  been  made  pnblie. 
The  doctrinal  ideas  of  M.  Rieord,  ideas  which,  if  not 
nniversally  adopted,  are  incontestably  domltaaat,  have 
heietofore  only  been  interpreted  by  more  or  less  skilftil 


secretaries,  sometimes  accredited  and  sometiaaas  noL 
In  the  notes  to  Unntsr,  the  snsier  snbstimies  him- 
self for  his  inteipieterSt  sImI  gives  his  original  ihonghu 
to  the  world  in  a  lucid  and  perfectly  intelligible  ma»> 
ner.  In  conelasion  we  can  say  that  this  Is  incon- 
testably the  best  treatise  on  syphilis  with  which  we 
are  acqnaimed,  and,  as  we  do  not  often  employ  the 
phrase,  we  may  be  exeased  tor  expressing  the  hope 
that  it  may  find  a  place  in  the  library  of  every  phy- 
sician.—Vfrgtma  Mod,  end  Surg.  Joumai. 


BT  TBS  tAlR  AUTBOm. 


lU^STRATlONS  OP  8YPHf LITIC  DIBRABB.  I 
Translated  by  Thomas  P.  Bsttoji,  M.D.    With 
fifty  large  quarto  colored  plates.    In  one  large 
f  oarto  volume,  extra  cloth.    ^Ifi  00.  | 


LETTERS  ON  BTPHtUB,  addressed  to  the  Chief 
Ediuir  oi  the  Unioo  MWicale.  Tranalatwi  by  W . 
P.  U&TTiMoxx,  ht.  D.  In  one  neat  octavo  vol- 
nme|Of370  pages,  extra  cloth.    9:100. 
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RAMSBOTHAM  (FRANCIS  H.),  M.D. 
THE  PRINCIPLES  AND  PRACTICE  OF  OBSTETRIC  MEDICINE  AND 

SURGERY,  in  reference  to  the  Process  of  Parturition.  A  new  and  enlarged  edition,  tliorougbly 
revised  by  the  Author.  With  Additions  by  W.  V.  Keating,  M.  D.  In  one  large  and  handsome 
imperial  octavo  volume,  of  650  pages,  strongly  bound  in  leather,  with  raised  bandb;  with  sixty- 
four  beautiful  Plates,  and  numerous  Wood-cuts  in  the  text,  containing  in  all  nearly  two  hundred 
large  and  beautiful  figures.   {Lately  Issued^  1856.)  $5  00. 

In  calling  the  attention  of  the  profession  to  the  new  edition  of  this  standard  work,  the  publishers 
would  remark  that  no  eflbrts  have  been  spared  to  secure  for  it  a  continuance  and  extension  of  the 
remarkable  favor  with  which  it  has  been  received.  The  last  London  issue,  which  was  considera- 
bly enlarged,  has  received  a  further  revision  from  the  author,  especially  for  this  country.  Its  pas- 
sage through  the  press  here  has  been  supervised  by  Dr.  Keating,  who  has  made  numerous  addi- 
tions with  a  view  of  presenting  more  fully  whatever  was  necessary  to  adapt  it  thoroughly  to 
American  modes  of  practice.  In  its  mechanical  execution,  n  like  superiority  over  former  editions 
will  be  found. 

Frwn  Prof,  Hodgt^  of  tk«  Univertitff  of  Pa. 
To  the  American  public,  it  ia  most  valuable,  from  its  intrinsie  undoubted  excellence^  and  as  being 
the  best  authorized  exponent  of  British  Midwifery.   Its  circulation  will,  I  trust,  be  extensive  throughout 
our  country. 


The  publishers  have  shown  their  appreciation  of 
the  merits  of  this  work  and  secured  its  success  by 
the  truly  elegant  style  in  which  they  have  brought 
it  oat,  excelling  themselves  in  its  production,  espe- 
cially in  its  plates.  It  is  dedicated  to  Prof.  Meigs, 
and  has  the  emphatic  endorsement  of  Prof.  Hodge, 
as  the  best  exponent  of  British  Midwifery.  We 
know  of  no  text-book  which  deserves  in  all  respects 
to  be  more  highly  recommended  to  students,  and  we 
could  wish  to  see  it  in  the  hands  of  every  practitioner, 
for  they  will  find  it  invalaable  for  reference. — M»d. 
Gazette. 

But  once  in  a  long  time  some  brilliant  genius  rears 
his  head  above  the  horizon  of  science,  and  illumi- 
nates and  purifies  every  department  that  he  Investi- 
gutes ;  and  his  works  become  types,  by  which  innu- 
merable imitators  model  their  feeble  productions. 
Such  a  genius  we  find  in  the  younger  Ramsbothara, 
and  such  a  type  we  find  in  the  work  now  before  us. 
The  binding,  paper,  type,  the  engravings  and  wood- 
cats  are  allso  excellent  as  to  make  this  book  one  of 
the  finest  specimens  of  the  art  of  printing  that  have 
given  such  a  world-wide  reputation  to  its  enter- 
prising and  liberal  publishers.  We  welcome  Raras- 
Dotham's  Principles  and  Practice  of  Obstetric  Medi- 


cine and  Sargery  to  our  librarjr,  and  confidently 
recommend  it  to  our  readers,  with  the  assurance 
that  it  will  not  disappoint  their  most  sanguine  ex- 
pectations^—fr«jt«m  Lancet. 

It  is  unnecessary  to  say  anything  in  remrd  to  the 
utility  of  this  work.  It  is  already  appreciated  in  our 
country  for  the  valne  of  the  matter,  the  clearness  of 
its  style,  and  the  fulaesa  of  its  illustrations.  To  the 
physician's  library  it  is  indispensable,  while  to  the 
student  as  a  text-book,  from  which  to  extract  the 
material  for  laying  the  foundation  of  an  education  on 
obstetrieal  science,  it  has  no  superior. — Ohio  Med. 
and  Surg.  Journal. 

We  will  only  add  that  the  student  will  learn  from 
it  all  he  need  to  know,  and  the  practitioner  will  find 
it,  as  a  book  of  reference,  surpassed  by  none  other.— 
Suthoteope. 

The  character  and  merits  of  Dr.  Ramsbotham's 
work  are  so  well  known  and  thoroughly  established, 
that  comment  is  unnecessary  and  praise  superfluous. 
The  illustrations,  which  are  numerous  and  accurate, 
are  executed  in  tne  highest  style  of  art.  We  cannot 
too  highly  recommend  the  work  to  our  readers.—^!. 
Louis  Med.  and  Surg.  Journal. 


ROKrXANSKY  (CARL),    M.D., 

Curator  of  the  Imperial  Pathological  Museum,  and  Professor  at  the  University  of  Vienna,  &e. 

A   MANUAL   OF  PATHOLOGICAL    ANATOMY.     Four  volumes,  ootovo, 

bound  in  two,  extra  cloth,  of  -about  1200  pages.    {Nota  Ready.)    $5  50 
Vol.  I.— Manual  of  General  Pathological  Anatomy.    Translated  by  W.  E.  Swaiiib. 
Vol.  II.— Pathological  Anatomy  of  the  Abdominal  Viscera.    Translated  by  Edward  Sibvxxino, 

M.D. 
Vol.  III.— Pathological  Anatomy  of  the  Bones,  Cartilages,  Muscles,  and  Skin,  Cellular  and  Pibroin 

Tissue,  Serous  and  Mucous  Membrane,  and  Nervous  System.    Translated  by  C.  H.  Moose. 
Vol.  IV. — Pathological  Anatomy  of  the  Organs  of  Respiration  and  Circulation.    Tran.slated  by  G. 

E.  Day. 
To  render  this  large  and  important  work  more  easy  of  reference,  and  at  the  same  time  less  cum- 
brous and  costly,  the  four  volumes  have  been  arranged  in  two,  retaining,  however,  the  separate 
paging,  dzc. 

The  publishers  feel  much  pleasure  in  presenting  to  the  profession  of  the  United  States  the  great 
work  of  Prof.  Rokitansky,  which  is  universally  referred  to  as  the  standard  of  authority  by  the  pa- 
thologists of  all  nations.  Under  the  auspices  of  the  Sydenham  Society  of  London,  the  combined 
labor  of  four  translators  has  at  length  overcome  the  almost  insuperable  difficulties  which  have  so 
lon^  prevented  the  appearance  of  the  work  in  an  English  dress,  while  the  additions  made  from 
various  papers  and  essays  of  the  author  present  his  views  on  all  the  topics  embraced,  in  their  latest 
published  form.  To  a  work  so  widely  known,  eulogy  is  unnecessary,  and  the  publishern  would 
merely  state  that  it  is  said  to  contain  the  results  of  not  less  than  thirty  thousand  post-mortem 
examinations  made  by  the  author,  diligently  compared,  generalized,  and  wrought  into  one  com- 
plete  and  harmonious  system. 


The  profession  is  too  well  acquainted  with  the  re- 
putation of  Rokitansky  >B  work  to  need  our  assar- 
ance  that  this  is  one  of  the  most  profound,  thorough, 
and  valuable  books  ever  issaed  from  tne  medical 
press.  It  is  sui  generis,  and  has  no  standard  of  com* 
parison.  It  is  only  necessary  to  announce  that  it  is 
issued  in  a  form  as  cheap  as  is  compatible  with  its 
size  and  preservation,  and  its  safe  follows  as  a 
matter  of  euurse.  No  library  ean  be  called  com- 
plete without  it.-^Buffalo  Med.  Journal. 

An  attempt  to  give  our  readers  any  adequate  idea 
of  die  vast  amount  of  instruction  accumulated  in 
these  volumes,  would  be  feeble  and  hopeless.  The 
effort  of  the  distinguished  author  to  concentrate 
in  a  small  space  his  great  fund  of  knowledge,  has 


so  charged  his  text  with  valuable  truths,  that  any 
attempt  of  a  reviewer  to  epitomize  is  at  once  para- 
lyzed, and  must  end  in  a  failure.->1F««(«t«  Lancet. 

As  this  is  the  highest  sonree  of  knowledge  upon 
the  important  subject  of  which  it  treats,  no  real 
student  can  afford  to  be  without  it.  The  American 
publishers  have  entitled  themselves  to  the  thanks  of 
the  profession  of  their  country,  for  this  timeoua  and 
beautiful  edition. — Nashville  Journal  of  Medicins. 

As  a  book  of  reference,  therefore,  this  woik  must 
prove  of  inestimable  value,  and  we  cannot  too  highly 
recommend  it  to  the  proteuion^-C harleston  Msa. 
jQumeU  and  Review,  Jan.  18S6. 

This  book  is  a  necessity  to  every  practitioner.^ 
Am.  Med.  Monthly. 
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BLANGHARD  ft;  LEA'S  MEDICAL 


.  KIGBY'S  SYSTEM  OF  MIDWIFERY.    With  Notes  and  Additional  Dlnstr*. 

tlons.    Second  American  Edition.    One  volume  octavo,  extra  cloth,  422  pages.    92  50. 


KOTLE'S   MATERIA   MEDICA  AND   THERAPEUTICS;   including  the 

Preparations  of  the  Pharmacopoeias  of  London,  Edinbnrgh,  Dublin,  and  of  the  United  States. 
With  many  new  medicines.  Edited  by  Joseph  Carson,  M.  D.  With  ninety-eight  illustrations. 
In  one  large  octavo  volume,  extra  cloth,  of  about  700  pages.    $3  00. 

SMrTH    (HENRY    H.), 

Profeisor  of  Surgery  in  the  University  of  Peuasylvania,  &e. 

MINOR  SURGERY;  or,  Hints  on  the  Everj-day  Duties  of  the  Surgeon.  Illns- 
tratcd  by  two  hundred  and  forty-peven  illustrations.  Third  and  enlary^ed  edition.  In  one  hand- 
some royal  12mo.  volume,    pp.  456.    In  leather,  92  25;  extra  cloth,  $2  00. 

A  work  aach  as  the  present  is  therefore  highly 
nicfal  to  the  atadent,  and  we  coaimend  this  one 
to  their  attention. — AnuricoH  Journal  of  Medicai 
ScteneeM. 


And  a  capital  little  book  it  is.  .  .  Minor  Surgery, 
we  repent,  is  really  Major  Surgery,  and  anything 
which  teaches  it  is  worth  having.  So  wo  cordially 
recommend  this  little  book  of  Dr.  Smith's.— Jlfsd.- 


Chir.  Review. 

This  beaotifu!  little  work  has  been  compiled  with 
a  view  t<i  the  wants  of  the  prores^ion  in  the  matter 
of  bandaging.  &e.,and  well  and  ably  has  the  aathor 
performed  his  labors.  Well  adapted  to  give  the 
requisite  information  on  the  subjects  of  which  it 
treats. — Medical  Examiner. 

The  directions  are  plain,  and  iUastrated  through- 
out  with  clear  engravings.— Loadon  Lancet. 

One  of  the  best  works  they  can  consult  on  the 
subject  of  which  it  treats, — Southern  Journal  of 
Medicine  and  Pharmacy. 

BY  THB  SAMB  AUTHOR,  AND 

HORNER  (WILLIAM  E.),  M.  D., 
Late  Professor  of  Anatomy  in  the  University  of  Pennsylvania. 

AN  ANATOMICAL  ATLAS,  illustrative  of  the  Structure  of  the  Human  Body. 

In  one  volume,  large  imperial  octavo,  extra  cloth,  with  about  six  hundred  and  fiAy  beautiful 
figures.     $3  00. 


No  operator,  however  eminent,  need  hesitate  to 
consult  this  unpretending  yet  excellent  book.  Those 
who  are  young  in  the  business  would  find  Dr.  Smiih-s 
treatise  a  necessary  companion,  after  once  nnder- 
standing  its  true  character. — Boston  Med.  and  Burg. 
Journal. 

No  young  praetittnner  should  be  without  this  Uttia 
volume;  and  we  venture  to  assert,  that  it  may  ba 
consulted  by  the  senior  members  of  the  profeaaion 
with  more  real  benefit,  than  the  more  voluminona 
works.— Hassle  m  Lamc4t. 


These  figures  are  well  selected^  and  present  a 
complete  and  accurate  representation  of  tliat  won- 
derful fabric,  the  human  body.  The  plan  of  this 
Atlas,  which  renders  it  so  peculiarly  convenient 
for  the  student,  nnd  its  superb  artistical  execution, 
have  been  already  pointed  out.    We  must  congratu- 


late the  student  npon  the  eompletion  of  this  Atlas, 
as  it  is  the  most  convenient  work  of  the  kind  that 
has  yet  appeared  :  and  we  must  add.  the  very  beau- 
tiful manner  in  which  it  is  <*  got  up"  is  so  creditable 
to  the  countrv  as  to  be  flattering  to  onr  natioital 
pride. — Anurtcam  Medical  Journal. 


SARGENT  (F.  W.),  M.  D. 
ON  BANDAGING  AND  OTHER  OPERATIONS  OP  MINOR  SURGERY. 

Second  ei^ition,  enlarged.     One  hand.<«ome  royal  12mo.  vol.,  of  nearly  400  pages,  witii  182  wood- 
cuts.    (Now  Ready,  1856.)    Extra  cloth,  $1  40;  leather,  $1  50. 


This  very  useful  little  work  has  long  been  a  favor 
ite  with  practitioners  and  students.  The  recent  call 
for  a  new  edition  has  induced  its  author  to  make 
numerous  important  additions.  A  slight  alteration 
in  the  size  of  the  page  has  enabled  him  to  introduce 
the  new  matter,  to  the  extent  of  some  fifty  pages  of 
the  former  edition,  at  the  same  time  that  his  volume 
is  rendered  still  more  compact  than  its  less  compre- 
hensive predecessor.  A  doable  gain  in  thus  effected, 
which,  in  a  vtide-meeum  cf  this  kind,  is  a  material 
improvement.— ilm.  Medical  Journal, 

Sargent's  Minor  Surgery  has  always  been  popular, 
and  deservedly  so.  It  furnishes  that  knowledge  of  the 
most  frequently  requisite  performances  of  surgical 
art  which  cannot  be  entirely  understood  by  attend- 
ing clinical  lectures.  The  art  of  bandaging,  which 
is  regularly  taught  in  Enrope,  is  very  frequently 
overlooked  by  teachers  in  this  country;  the  student 
aad  junior  practitioner,  therefore,  may  often  require 
that  knowledge  which  this  little  volume  so  tersely 
and  happily  supplies.    It  is  neatly  printed  and  copi- 


ously illustrated  by  the  enterprising  publishers,  aad 
should  be  possessed  by  all  who  desire  to  be  thorough- 
ly conversant  with  the  details  of  this  branch  of  our 
art.— Charleston  Med.  Joum.  and  Review,  March, 

iwe. 

A  work  that  has  been  so  long  and  favorably  known 
to  the  profession  as  Dr.  Sargent's  Minor  Surgery, 
needs  no  commendation  from  us.  We  would  remark, 
however,  in  this  connection,  that  minor  surgery  sel- 
dom gets  that  attention  in  our  schools  that  its  im- 
portance deserves.  Oar  larger  works  are  also  very 
defective  in  their  teaching  on  these  small  practical 
points.  This  little  book  will  supply  the  void  which 
all  must  feel  who  have  not  studied  its  pages.— Wmi- 
em  Lancet f  March,  1856. 

We  confess  onr  indebtedness  to  this  little  volnma 
on  many  occasions,  and  can  warmly  recommend  it 
to  our  readers,  as  it  is  not  above  the  consideration 
of  the  oldest  and  most  experienced.— jlm«r«caii  Loim 
eet,  Marcn,  1856. 


BKEY'S  OPERATIVE  SURGERY.  In  one  very 
handsome  octavo  volume,  extra  cloth,  of  over  650 
pages,  with  about  one  hundred  wood-cnts.  93  25. 

STANLEY'S  TREATISE  ON  DISEASES  OF 
THE  BONES.  In  one  volume,  octavo,  extra  cloth, 
S86  pages.    9L  50. 

BOLLY  ON  THE  HUMAN  BRAIN:  its  Structure, 
Physiology,  and  Diseases.    From  tne  Second  and 


mnch  enlarged  London  edition.  In  one  octavo 
volume*  extra  cloth,  of  500  pages,  with  HO  wood- 
enu.    92  00. 

SIMON'S  GENERAL  PATHOLOGY,  as  eondne- 
ive  to  the  Establishment  of  Rational  Prineiplea 
for  the  prevention  and  Cure  of  Disease.  In  ona 
neat  octavo  volume,  extra  eloth.  of  212  j 
9125. 


STILLE  (ALFRED),  M.  D. 
PRINCIPLES    OF    GENERAL    AND   SPECIAL    THERAPEUTICS. 

handsome  octavo.    (Preparimg.) 
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SHARPEY  (WILLIAM),   M.  D.,   JONES   QUAIN,   M.  D.,  AND 

RICHARD  QUAIN,   F.  R.  8.,  &c. 

HUMAN  ANATOMY.    Revised;^  with  Notes  and  Additions,  by  Joseph  Leidt, 

M.  D.,  Professor  oi  Anatomy  in  the  University  of  Pennsylvania.  Complete  in  two  large  octavo 
volumes,  leather,  of  about  thirteen  hundred  pages.  Beautifully  illustrated  with  over  five  hundred 
engravings  on  wood.    $6  00. 


It  it  indeed  a  work  calculated  to  make  an  era  In 

anatomicnl  study,  by  placing  before  the  student 
every  depnrtment  of  his  science,  with  a  view  to 
the  relative  importance  of  each ;  and  so  skilfully 
have  the  diflferent  parts  been  interwoven,  that  no 
one  who  makes  this  work  the  basis  of  his  studies, 
will  hereafter  have  any  excuse  for  nefrlecting  or 
undervaluing  any  important  particulars  connected 
with  the  structure  of  the  human  frame;  and 
whether  the  bias  of  his  mind  lead  him  in  a  more 
especial  manner  to  surgery,  physic,  or  physiology, 


he  will  find  here  a  work  at  once  so  comprehensive 
and  practical  as  to  defend  him  from  ezclusiveness 
on  the  one  hand,  and  pedantry  on  the  other. — 
Journal  and  Retrospect  of  the  Medical  Sciences. 
We  have  no  hesitation  in  recommending  this  trea- 
tise on  anatomy  as  the  most  complete  on  that  sub- 
ject in  the  English  language;  and  the  only  one, 
perhaps,  in  any  language,  which  brings  the  state 
of  knowledge  forward  to  the  most  recent  disco- 
veries.— Tk€  Edinburgh  Med.  and  Surg.  Journal. 


SMITH  (W.  TYLER),  M.  D., 

Physician  Accouchenr  to  St.  Mary*s  Hospital,  ice. 

ON   PAKTUKITION,   AND   THE    PRINCIPLES    AND   PRACTICE   OF 

OBSTETRICS.    In  one  royal  12mo.  volume,  extra  cloth,  of  400  pages.    $1  25. 

BY  TITK  SAME  AUTHOR.— (J'^W^  Isttisd.) 

A  PRACTICAL  TREATISE  ON  THE  PATHOLOGY  AND  TREATMENT 

OF  LEUCORRHCEA.    With  numerous  illustrations.    la  one  very  hand«>ome  octavo  volume, 
ectra  cloih,  of  about  250  pages.    Si  50. 


We  decide  this  b(»ok  to  be  one  of  the  most  useful 
monographs  which  has  appeared  in  this  country. 
What  was  before  unutterable  confusion  in  regard  to 
its  subject  has  now  the  order,  regularity,  and  har- 
mony of  a  moat  beautiful  science.  Dr.  Smith  has 
placed  the  whoie  profession  directly,  and  mankind 


indirectly,  under  abiding   obligations.  —  Nashtiiie 
Joum.  of  Medicine. 

We  hail  the  appearance  of  this  practical  and  in- 
valuable W(irk,  therefore,  as  a  real  acquisition  to 
our  medical  literature. — Medical  Gazette. 


IBSON  (FRANCIS),    M.  D., 
Physician  to  St.  Mary*s  Hospital. 

MEDICAL  ANATOMY.  Illustrating  the  Form,  Structure,  and  Position  of  the 
Internal  Organs  in  Health  and  Disease.  In  laige  imperial  quarto,  with  splendid  colored  plates. 
To  match  "Maclise*8  Surgical  Anatomy."    Part  I.    {Preparing.) 

8CHOEDLER  (FRIEDRICH),  PH.D., 
Professor  of  the  Natural  Sciences  at  Worms,  &,e. 

THE  BOOK  OF  NATURE;  an  Elementary  Introduction  to  the  Sciences  of 

Physics,  Asironomy,  Chemiflry,  Mineralogy,  Geology,  Botany,  Zoology,  and  Physiology.  First 
American  edition,  with  a  Glossary  and  other  Additions  and  Improvements;  from  the  Keccnd 
Engli.sh  edition.  Translated  from  the  sixth  German  edition,  by  Henry  Medlock,  F.  C.  S.,  &c. 
In  one  thick  volume,  small  octavo,  extra  cloth,  of  about  seven  hundred  pages,  with  679  illustra- 
tions on  wood.    Suitable  for  the  higher  Schools  and  private  students.    {JVow  Reculy.)    $1  8(). 

TAISJNER   (T.    H.),    M.  D., 
Physician  to  the  Hospital  for  Women,  &c. 

A  MANUAL  OF  CLINICAL  MEDICINE  AND  PHYSICAL  DIAGNOSIS; 

To  which  is  added  The  Code  of  Ethics  o\  ihe  American  Medioal  Association.    In  one  neat 

volume,  small  12mo.    Price  in  extra  cloth,      i  cents;  flexible  style,  for  the  pocket,  80  ceni!<. 

{Lately  Published.) 

In  this  admirable  little  work  the  author's  object  has  been  to  give  the  yotmg  practitioner  that  kind 
of  information  which  enables  him  to  make  practical  application  of  the  knowledge  acquired  by  his 
studies,  and  which  is  not  to  be  found  in  the  text-books.  Such  a  manual  has  been  much  wanted, 
as  it  fills  a  void  which  has  long  been  felt,  but  which  there  has  hitherto  been  no  attempt  to  supplv. 
That  the  author  has  succeeded  in  his  endeavor,  is  sufficiently  shown  by  the  unusually  favorable 
reception  which  the  work  has  already  received,  although  only  just  published. 

practitioners,  it  has  only  to  be  seen,  to  win  for  itpolf 


Dr.  Tanner  has,  in  a  happy  and  snccessful  manner, 
indicated  the  leading  particulars  to  which,  in  the 
dinieal  study  of  a  case  of  disease,  the  attention  of 
the  physician  is  to  be  directed,  the  value  ond  import 
of  the  various  abnormal  phenomena  detected,  and  the 
several  instrumental  and  accessory  means  which 
may  be  called  into  requisition  to  facilitate  diagnosis 
and  increase  its  certai nty. —itm.  Journal  of  Med. 
Sciences. 

In  this  small  work  is  collected  a  fund  of  such  in- 
formation as  the  student  at  the  commencement,  and 
even  during  the  continuance  of  his  studies,  is  often 
sadly  troubled  to  know  where  to  look  for — Montreal 
Med.  Chronicle. 

The  work  is  an  honor  to  its  writer,  and  rooU  ob- 
tain a  wide  circulation  by  its  intrinsic  merit  alone. 
It  seems  to  us  that  but  slight  effort  on  the  part  of  the 
publishers  will  be  requisite  to  exhaust  even  a  large 
edition.    Suited  alike  to  the  wants  of  students  and 


a  place  upon  the  shelves  of  every  medical  library. 
Nor  will  It  be  *'  shelved"  long  at  a  tinfe ;  if  we  mis- 
take not,  it  will  be  found,  in  the  brst  sense  of  the 
homely  but  expressive  word, «'  handy."  The  style 
is  admirably  clear,  while  it  is  so  sententious  as  not 
to  burden  the  memory.  The  arrangement  is,  to  our 
mind,  unexceptionable.  The  work,  in  short,  de- 
serves the  heartiest  commendation.->JBo«toi»  Med. 
amd  Surg.  Journal 

We  cordially  recommend  every  young  practitioner 
who  wishes  to  reap  the  greatest  possible  benefit  from 
his  observation  of  disease  to  make  this  book  tiis 
daily  companion — New  Hampshire  Journal  ^Medi' 
tine. 

As  a  e«nvenient  and  susrgestive  book  of  referenre, 
we  accord  it  oar  hearty  prai8e.->7a.  Med.  and  Surg. 
Journal. 


do 


BLANCHARD  ft  LEA'S  MEDIOAL 


TAYLOR  (ALFRED  S.),  M.  D.,  F.  R.  8., 

Leetnrer  on  Medical  Juruipriid«Be«  uid  ChMoistry  ia  Oay'i  Hoq>ital. 

MEDICAL  JURISPRUDENCE.     Fourth  American,  from  ihe  fifth  improired  and 

enlarged  Eoglish  Edition.     With  Notes  and  References  to  American  Decisions,  by  Edwakd 

Uartshornk,  M.  D.    In  one  large  octaro  volume,  leather,  of  over  seven  bundfed  pagea.    (Just 

Ready,  June,  1856.)    $3  00. 

Thi«  standard  work  has  lately  received  a  very  thorough  revision  at  the  hands  of  the  anthor,  who 
has  introdaced  whatever  was  necesinary  to  render  it  complete  and  satisfactory  in  carrying  out  the 
objects  in  view.  Tne  editor  has  likewise  Ui«ed  every  exertion  to  make  it  equally  thorough  with 
regard  to  all  maiterrs  relating  to  the  practice  of  this  country.  In  doing  this,  he  has  carefully  ex- 
amined all  that  has  appeared  on  the  subject  since  the  publication  of  the  last  edition,  and  has  incorpo- 
rated all  the  new  information  thus  presented.  The  work  has  thus  been  considerably  increased  m 
size,  notwithstanding  which,  it  has  been  kept  at  its  former  very  moderate  price,  and  in  every  respect 
it  will  be  found  worthy  of  a  continuance  of  the  remarkable  favor  which  has  carried  it  through  so 
many  editions  on  both  sides  of  the  Atlantic.    A  few  notices  of  the  former  editions  are  appended. 

most  attractive  books  that  we  have  met  with ;  sup- 
plying so  much  both  to  interest  and  instraet,  that 
we  do  not  hesitate  to  affirm  that  after  having  once 


We  know  of  no  work  on  Medical  Jarisprudence 
which  contains  in  the  same  space  anything  like  the 
same  amount  of  valuable  matter. — N.  Y.  Journal  of 
Medicine. 

No  work  vpon  the  subject  ean  be  put  into  the 
hands  of  students  either  of  law  or  meaicine  which 
will  engag^e  them  more  closely  or  profitably ;  and 
none  could  be  offered  to  the  busy  practitioner  of 
either  callingr,  for  the  purpose  of  casual  or  hasty 
reference,  that  would  be  more  Ukeljr  to  afford  the  aid 
desired.  We  therefore  recommend  it  as  the  best  and 
safest  manual  for  daily  use. — Anuriean  Journal  of 
Medical  Scienc€t. 

So  well  is  this  work  known  to  the  members  both 
of  the  medical  and  legal  professions,  and  so  highly 
is  it  appreciated  by  them,  that  it  cannot  be  necessary 
for  us  to  say  a  word  in  its  commendation;  its  having 
already  reached  a  fourth  edition  being  the  heat  pos- 
sible testimony  in  its  favor.  The  anthor  has  ob- 
viously subjected  the  entire  work  to  a  very  careful 
revision. — Brit,  and  Foreign  Med.  Chirurg.  Jieview. 

This  work  of  Dr.  Taylor»s  is  generallv  acknow- 
ledged to  be  one  of  the  ablest  extant  on  the  subject 
of  medical  jurisprudence,    it  ia  certainly  one  of  the 


eommeneed  its  perusal,  few  could  be  prevailed  upon 
to  desist  before  completing  it.  In  the  last  London 
edition,  all  the  newly  observed  and  accurately  re- 
corded facta  have  been  inserted,  including  much  that 
is  recent  of  Chemical,  Microscopical,  and  Patholo- 
gical research,  beaides  papera  on  numeroua  anbjecta 
never  before  pnbii8hed.-^AaW««<o»  Mtdieal  Janrual 
and  Rtview. 

It  ia  not  excess  of  praise  to  say  that  the  volume 
before  us  is  the  very  best  treatise  extant  on  Medical 
Jurisprudence.  In  saying  this,  we  do  not  wish  to 
be  understood  as  detraetingfrom  the  merits  of  the 
excellent  worka  of  Beck,  Ryan,  Traill,  Guy,  and 
others;  but  in  interest  and  value  we  think  it  mtisc 
be  conceded  that  Taylor  is  superior  to  anything  that 
haa  preceded  it.  The  author  is  already  well  known 
to  the  profession  by  his  valuable  treatise  on  Poisons ; 
and  the  present  volume  will  add  materially  to  hia 
'  '  'i  reputation  for  accurate  and  extensive  know- 

Se  and  discriminating  judgment. — N.  W.  Medical 
Surgical  Journal. 


BT  THB  8AMK  AUTHOR. 

ON  POISONS,  IN  RELATION  TO  MEDICAL  JURISPRUDENCE  AND 

MEDICINE.    Edited,  with  Notes  and  Additions,  by  R.  E.  Griffith,  M.  D.   In  one  laige  octavo 
volume,  leather,  of  688  pages.    93  00 


TODD  (R.  B.),  M.  D.,  AND  BOWMAN  (WILLIAM),  F.  R.  S. 
PHYSIOLOGICAL    ANATOMY  AND    PHYSIOLOGY  OF  MAN.    With 

numerous  handsome  wood-cuts.    Parts  I,  II,  and  III,  in  one  octavo  volume,  552  pages.     $2  50. 

Part  IV  will  complete  the  work. 

The  first  pprtion  of  Part  IV,  with  numerous  original  illustrations,  was  publisiied  in  the  Medicdl 
News  and  Library  for  1853,  and  the  completion  will  be  iasued  immediately  on  its  appearance  in 
London.  Those  who  have  subscribed  since  the  appearance  of  ihe  preceding  portion  of  tiie  work 
ean  have  the  three  parts  by  mail,  on  remiitance  of  ^  50  to  Ihe  publisiiers. 

WATSON  (THOMAS),   M.  D.,   &e. 
LECTURES    ON   THE   PRINCIPLES    AND    PRACTICE   OP  PHYSIC. 

Third  American  edition,  revised,  with  Additions,  by  D.  Francis  Condib,  M.D.,  author  of  a 


♦Treatise  on  the  Diseases  of  Children,"  &c. 

large  pages,  strongly  bound  with  raised  bands. 

To  say  that  it  is  the  very  best  work  on  the  sub- 
]ect  now  extant,  is  but  to  echo  the  sentiment  of  the 
medical  press  throughout  the  country.  —  N.  O. 
MedictU  Journal. 

Of  the  text-books  recently  republished  Watson  is 
very  justly  the  priacipal  favonte. — Holnu»*»  Rep. 
to  Nat.  Med.  Aeeoe, 

By  universal  consent  the  work  ranks  among  the 
very  best  text-books  in  our  language. — Illinoie  and 
Indiana  Med.  Journal. 

Rerarded  on  all  hands  as  one  of  the  very  best,  if 
not  the  very  best,  systematic  treatise  on  practical 
nedieme  extant. — 8t.  Louie  Med.  Journal. 


In  one  octavo  volume,  of  nearly  eleven  hundred 
•3  25. 

Confessedly  one  of  the  very  best  works  on  the 
principles  and  practice  of  physic  iathe  English  or 
any  other  language. — Med.  ^ 


Asa  text- book  it  has  no  equal ;  as  a  compendium 
of  pathology  and  practice  no  superior. — New  York 
AnauUiet. 

We  know  of  no  work  better  oalcnlated  for  being 
nlaeed  in  the  hands  of  the  student,  and  for  a  text- 
book; on  every  important  point  the  authw  aeems 
to  have  posted  up  his  knowledge  to  the  day.~- 
Amer.  Med.  JoumeU. 

One  of  the  most  praetfeally  nsefnl  books  that 
ever  waa  presented  to  the  student.  —  N.  Y.  MM. 
JourrMil. 


WHAT  TO  OBSERVE 
AT    THE   BEDSIDE    AND    AFTER  DEATH,  IN   MEDICAL   CASES. 

Published  under  the  authority  of  the  London  Society  for  Medical  Observation.    A  new  Amerieaa, 

from  the  second  and  revisod  London  edition.    In  one  very  handsome  voliime,  royal  I2mo.,  extra 

cloth.    {Justlseued.)    $1  00. 

To  the  observer  who  prefers  accuracy  to  blunders  I     One  of  the  finest  aids  to  a  young  practitioner  wm 
and  precision  to  carelessness,  this  little  book  is  in-  |  have  ever  aeen.— Pcfitiw«tor/a«rnM  a/i 
valuable.— J^.  H,  Journal  of  Medicine.  \ 
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WILSON   (ERASMUS),  M.  D.,   F.  R.  S., 

Lecturer  on  AaaUnny,  Londoa.  ^ 

A  SYSTEM  OF  HUMAN  ANATOMY,  General  and  Special.    Fourth  Ameri-  a\ 

cui,  from  the  last  English  edition.    Edited  by  Paul  B.  Godda&d,  A.  M.,  M.  D.    With  two  hnn-  '; 

dred  and  fifty  illastrations.    Beautifully  printed,  in  one  large  octavo  volume,  leather,  of  nearly 
six  hundred  pages.    93  00. 

It  offers  to  the  stndeat  all  the  Rssistaaee  that  eaa 

be  expected  from  soeh  a  work. — Medical  Exatnuur. 

The  moit  eomplete  and  convenient  manual  for  the 

student  we  possess .~ilm«r<ca»  JoutfuU  of  Medical 

Science. 


In  many,  if  not  all  the  OoUeges  of  the  Union,  it 
has  become  s  standard  text-book.  This,  of  itself, 
is  snffieiently  expressive  of  iu  value.  A  work  very 
desirable  to  the  student;  one.  the  possession  of 
which  will  greatly  facilitate  nis  nnwress  m  the 
study  of  Practical  Anatomy.— JVms  York  Jownal  ^f 
Medicine. 

Its  author  ranks  with  the  highest  on  Anatomy  .•- 
Southern  MedieeU  and  Surgical  Journal, 


In  every  respect,  this  work  as  an  anatomical 
guide  for  the  student  and  practitioner,  merits  our 
warmest  and  most  decided  praise. — London  Medical 
Qazetu. 

BT  THE  SAMB  AUTHOB.    (iVbs0  Ready,) 

THE    DISSECTOR'S  MANUAL;  or,  Practical  and  Surrical  Anatomy.    Third 
American,  from  the  last  revised  and  enlaigisd  En^lith  edition.    Modified  and  rearranged,  by 
William  Hunt,  M.  D.,  Demonstrator  of  Anatomy  m  the  University  ol  Pennbylvania.    In  one 
large  and  handsome  royal  12mo.  volume,  leather,  of  582  pages,  with  154  illustrations.    $2  00. 
The  modifications  and  additions  which  this  work  has  received  in  passing  recently  through  the 
author's  hands,  is  sufiiciently  indicated  by  the  fact  that  it  is  enlarged  by  more  than  one  hundred 
pages,  notwithstanding  that  it  is  printed  m  smaller  type,  and  with  a  greatly  enlarged  page.    So  com- 
plete has  the  author  rendered  it,  that  the  editor  has  found  but  little  to  do,  except  in  rearranging 
It  to  suit  the  mode  of  dissection  practised  in  this  country,  and  in  introducing  a  larae  number  of 
additional  illustrations.    Of  these,  many  new  ones  have  been  engraved  expressly  for  the  work, 
and  the  series  throughout  will  be  found  greatly  enhanced  in  value.    The  typographical  execution 
of  the  volume  has  undergone  a  like  improvement,  and  in  every  respect  the  work  is  presented  as  merit- 
ing an  increase  of  the  favor  which  it  has  hitherto  enjoyed  as  a  soimd  practical  guide  to  the  study  of 
anatomy. 

It  remains  only  to  add,  that  after  a  careful  exami-  ing  very  superior  claims,  well  calculated  to  facilitate 

nation,  we  have  no  hesitation  in  recommending  this  their  studies,  and  render  their  labor  le««  irksome,  by 

work  to  the  notice  of  those  for  whom  it  has  been  constantly  keeping  before  them  definite  ubjecU  of 

expressly  written— the  students— as  a  guide  possess-  interest.— Tis  Lancet. 

BT  THB  8AMB  AtTTHOB. 

ON  DISEASES   OF  THE   SKIN.    Third  American,  from  the  third  London 
edition.    In  one  neat  octavo  volume,  of  about  five  hundred  pages,  extra  doth.    $1  75. 
The  **  Diseases  of  the  Skin,"  by  Mr.  Erasmus  I  in  that  department  of  medical  literature.— itffdtes- 

Wilson,  may  now  be  regarded  as  the  standard  work  |  Ckirurgical  Eoview. 

BT  TBB  8AMB  AUTHOR. 

ON   CONSTITUTIONAL   AND    HEREDITARY    SYPHILIS,  AND    ON 

SYPHILITIC  £RCJPTIONS.    In  one  ainall  octavo  volume,  extra  cloth,  beautiAilly  printed,  with 
four  exquisite  colored  plates,  presenting  more  than  thirty  varieties  of  syphilitic  eruptions.  92  25. 

BT  THB  BAMB  AUTHOR.     {Just  IsSUdd.) 

HEALTHY  SKIN;  A  Popalar  Treatise  on  the  Skin  and  Hair,  their  Preserra. 
tion  and  Management.  Second  American,  firom  the  fourth  London  edition.  One  neat  volume, 
royal  12mo.,  extra  cloth,  of  about  300  pages,  with  Dumerous  iliaatrmtions.  $1  00;  paper  oover, 
75  oenU.  

WHITEHEAD  (JAMES),   F.  R.  C.  8.,   &c. 
THE  CAUSES  AND  TREATMENT  OF  ABORTION  AND  STERILITY; 

being  the  Result  of  an  Extended  Practical  Inquiry  into  the  Physiological  and  Morbid  Conditions 
:   of  the  Uterus.    Seoood  American  Edition.   In  one  volume,  octavo,  extra  cloth,  pp  368.    $1  75. 

WAL8HE  (W.   H.),   M.  D., 
Professor  of  the  Prindplesand  Praetiee  of  Medicine  in  Univeraity  College,  London. 

DISEASES   OF   THE    HEART,   LUNQS,    AND   APPENDAGES;    their 

Symntoms  and  Treatment.    In  one  handsome  volume,  extra  doth,  large  royal  12mo.,  512  pages. 

We  eonsider  this  as  the  ablest  work  in  the  En- 1  the  author  being  the  first  stethoaeopist  of  theday.- 
glish  langnage,  on  the  sabjeet  of  whidi  it  treats;  |  Charleston  Mtiieal  Journal. 

WILDE  (W.   A.), 
SaigaoA  to  Bt.  Maik's  Ophthalmia  and  Anral  Hospitel,  Dublin. 

AURAL  SURGERY,  AND  THB  NATURE  AND  TREATMENT  OF  DIS- 
JSASES  OP  THE  EAR.  In  one  handaome  octavo  volume,  extra  cloth,  oi  476  pagea,  wtlh 
illustrations.    |2  80. 

laws,  and  amenable  to  the  same  general  methods  o/ 
iraaunent  as  mhar  asorbid  processes  The  work  ii 
not  written  m  sapply  the  eravififs  of  popalar  patron- 
age, hot  it  is  whofly  addressed  to  the  pitifesRion,  and 


This  work  ceruinly  eontains  more  information  on 
the  sabjeet  to  whieh  it  is  devoted  than  any  other 
with  which  we  are  aeqnaiaied.  We  feel  grateflil  to 
the  author  for  his  manfol  eftrt  to  rescue  this  depart- 
ment of  surgery  firom  the  hands  of  the  empirics  who 
asarly  monopoiias  II  Wa  think  he  has  sueeessMly 
shown  that  anral  diseases  are  not  heyond  the  re- 
searaesof  art}  that  thay  are  goremed  bythaaaaM 


bears  oa  every  page  the  impress  of  the  refleetioos 
of  a  *^F^;^j^  And  praatieal  surgaoa^  Fa.  Bwg.  nnd 


f 


moat  the  skill  of  the  fcenernl  practitioner.  He  baa 
with  aingular  felicitv  threaded  his  way  throaji^h  ail 
the  tortuous  labyrinths  of  the  difficalt  subject  he  has 
undertaken  to  elucidate,  and  has  in  many  of  the 
darkest  corners  left  a  light,  which  will  never  be 
extinguished. — NashvilU  Medical  Journal. 
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WEST  (CHARLES),    M.  D., 

Accoucheur  to  and  Lecturer  on  Midwifery  at  St.  Bartholomew's  Hospital,  Physician  to  the  Hospital  for 
^  Sick  Children,  &c. 

LECTURES  ON  THE  DISEASES   OF  INFANCY  AND  CHILDHOOD. 

Second  American,  from  the  Second  and  Enlarged  London  edition.     la  oae  yolume,  octavo, 

extra  cloth,  oi  nearly  five  hundred  pages.    (Just  lastted.)    $2  00. 

We  take  leave  of  Dr.  West  with  great  respect  for    ligation  by  this  able,  thoroogb,  and  finished  work 
his  attainments,  a  due  appreciation  of  his  acute    upon  a  subject  which  almost  daily  taxes  to  the  ul- 

powers  of  observation,  and  a  deep  sense  of  obi  iga-  * 

tion  for  this  valuable  contribution  to  our  proles- 
sional  literature.  His  book  is  undoubtedly  in  many 
respects  the  best  we  possess  on  diseases  of  children. 
Dublin  QuarUrly  Journal  of  Medical  Science. 

Or.  West  has  pluced  the  profession  under  deep  ob- 

BY  THB  SAMS  A(7TH0R.     (Nearly  Ready.) 
Publishiftg  in  the  ^'Medical  Netts  and  Library, ^^  for  1856. 

LECTURES  ON  THE  DISEASES  OF  WOxMEN.    In  two  parts. 
Part  I.  8vo.  of  about  300  pages,  comprising  the  Diseases  of  the  Uterus. 
Part  I(.  (Preparing),  will  contain  Diseases  op  the  Ovaries,  and  of  all  the  parts  connected 

with  the  Uterus  ,*  of  the  Bladder,  Vagina,  and  External  Organs. 
The  object  of  the  author  in  this  worlc  is  to  present  a  complete  but  succinct  treatise  on  Female 
Diseases,  embodying  the  results  of  his  experience  during  the  la.st  ten  years  at  St.  Bartholomew's 
and  the  Midwifery  Hospitals,  as  well  as  m  private  practice.  The  characteristics  which  have  se- 
cured to  his  former  works  so  favorable  a  reception,  cannot  fail  to  render  the  present  volume  a 
standard  authority  on  its  important  subject.  To  show  the  general  scope  of  the  work,  an  outline  of 
the  Contents  of  Part  I.  is  subjoined. 

Lectures  /,  II. — Introductory — Symptoms — Examination  of  Symptoms — Modes  of  Examina- 
tions. Lectures  III.,  IV.,  V — Disorders  op  Menstruation,  Amenorrhoea,  Menorrhagia,  Dys- 
menorrhcea.  Lectures  VI.,  VII.,  VIII. — Inflammation  of  the  Uterus,  Hypertrophy,  Acute 
Inflammation,  Chronic  Inflammation,  Ulceration  of  the  Os  Uteri,  Cervical  Leucorrhcsa.  Lectures 
IX.,  X.,  XL,  XII ,  X///.— Misplacement  op  the  Uterus,  Proldpsus,  Anteversion,  Retrover- 
sion, Inversion.  Lectures  XIV..  XV.,  XVI.,  XVII. — Uterine  Tumors  and  Outgrowths, 
Mucous,  Fibro-cel hilar,  and  Glanaular  PoIypiJ^Iucous  Cysts,  Fibrinous  Polypi,  Fibrous  Tumors, 
Fibrou8  Polypi,  Fatty  Tumors,  Tubercular  Diseases.  Lectures  XVIII.,  a/X,  XX. — Cancer, 
OF  the  Uterus. 
Part  II.  will  receive  an  equally  extended  treatment,  rendering  the  whole  an  admirable  text-book 
for  the  student,  and  a  reliable  work  for  reference  by  the  practitioner. 

BT  THE  SAME  AUTHOR.      {Just  IssUSd) 

AN  ENQUIRY  INTO  THE  PATHOLOaiCAL  IMPORTANCE  OF  ULCER- 
ATION OF  THE  OS  UTERI.    In  one  neat  octavo  volume,  extra  cloth.    $1  00. 


WILLIAMS  (C.  J.  B.),   M.D.,    F.  R.  8., 

PrnfeiBOT  of  Clinical  Medicine  in  University  College,  London,  &o. 

PRINCIPLES  OF  MEDICINE;  comprising  General  Pathology  and  Therapen- 

tics,  and  a  brief  general  view  of  Etiology,  Nosology,  Semeiology,  Diagnosis,  Prognosis,  and 
Hygienics.  Edited,  with  Additions,  by  Meredith  Cltmer,  M.  D.  Fourth  American,  from  the 
last  and  enlarged  London  edition.    In  one  octavo  volume,  leather,  of  476  pages.    $2  50. 


The  best  exposition  in  our  language,  or,  we  be- 
lieve, in  any  language,  of  rational  medicine,  in  its 
present  improved  and  rapidly  improving  state. — 
British  and  Foreign  Medtco-Ukirurg.  Review. 


Few  books  have  proved  more  nsefal,  or  met  with 
a  more  ready  sale  than  this,  and  no  practitioner 
should  regard  his  library  as  complete  without  it. 
'-Ohio  Med.  and  Surg.  Journal. 


YOUATT  (WILLIAM),  V.  S. 
THE    HORSE.     A  new  edition,  with  numerous  illustrations;  together  with  a 

feneral  hlMory  of  the  Horse;  a  Dissertation  on  the  American  Trotting  Horse;  how  Trained  and 
ockeyed ;  an  Account  of  his  Remarkable  Performances ;  and  an  Essay  on  the  Ass  and  the  Mule. 
By  J.  S.  Skinnee,  formerly  Assistant  Postmaster-General,  and  Editor  of  the  Turf  Register. 
One  large  octavo  volume,  extra  cloth.    $1  50. 

The  attention  of  all  who  keep  horses  is  requested  to  this  handsome  and  complete  edition  of  a 
work  which  is  recognized  as  the  standard  authority  on  all  matters  connected  with  veterinary  medi- 
cine. The  very  low  price  at  which  it  is  now  oifered,  febe  by  mail,  places  it  within  the  reach  ot 
every  one. 

BT  TSS  9AKX  AtJTHOJl. 

THE  DOG.    Edited  by  B.  J.  Lewis,  M.  D.     With  numerous  and  beautiful 
illustrations.    In  one  very  handsome  volume,  crown  Svc,  crimson  cloth,  gilt.   91  25. 

ILLUSTRATED  HEDIOAL  OATALOOUE. 

BLANCHARD  &  LEA  have  lately  issued  a  Catalogue  of  their  Medical,  Surgical,  and  Sci- 
entific Publications,  containing  descriptions  of  the  works,  with  Notices  of  the  Press,  and 
specimens  of  the  Ulostrations,  making  a  very  handsome  pamphlet  of  sixty-four  large  octavo 
pages.  Copies  will  be  sent  by  mail,  and  the  postage  paid,  on  application  to  the  Publishers* 
by  inclosing  six  oents  in  postage  stamps. 
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